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FORWARD-LOOKING STATEMENTS

This report on Form 10-K and the information incorporated herein by reference includes forward-looking statements regarding our
business. Any statement describing our goals, expectations, financial or other projections, intentions or beliefs, is a forward-looking statement and
should be considered an at-risk statement. Such statements are subject to certain risks and uncertainties, particularly risks related to our financial
condition and need for additional capital, the clinical development and regulatory review and approval of our drugs, the commercialization of our
drugs, our dependence on third parties to develop and commercialize our drugs, our relationship with Ionis Pharmaceuticals, Inc., our controlling
stockholder, and risks related to our business and industry generally, such as risks inherent in the process of discovering, developing and
commercializing drugs that are safe and effective for use as human therapeutics. Our forward-looking statements also invelve assumptions that, if
they never materialize or prove correct, could cause our results to differ materially from those expressed or implied by such forward-looking
statements. Factors that could cause or contribute to such differences include, but are not limited to, those discussed in this report on Form 10-K,
including those identified in Item 1A entitled “Risk Factors”. Although our forward-looking statements reflect the good faith judgment of our
management, these statements are based only on facts and factors currently known by us. As a result, you are cautioned not to rely on these
forward-looking statements. These statements, like all statements in this report, speak only as of the date of this annual report on Form 10-K (unless
another date is indicated), and we undertake no obligation to update or revise these statements in light of future developments.

In this report, unless the context requires otherwise, “Akcea,” “Company,” “we,” “our,” and “us” refers to Akcea Therapeutics, Inc. and its
subsidiaries.

TRADEMARKS

"Akcea," the Akcea logo, TEGSEDI, and other trademarks or service marks of Akcea Therapeutics, Inc. appearing in this report are the property of
Akcea Therapeutics, Inc. This report contains additional trade names, trademarks and service marks of others, which are the property of their respective
owners. Solely for convenience, trademarks and trade names referred to in this report may appear without the ® or TM symbols.
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PART I

Item 1. Business
Overview

We are a commercial stage biopharmaceutical company developing and marketing drugs globally to treat patients with rare and serious diseases.
We are bringing novel and transformative medicines to patients by driving clinical program execution, understanding patient and physician needs, preparing
the market, creating market access, and commercializing our products on a global basis. As an affiliate of Ionis Pharmaceuticals, Inc., or Ionis, we have a
robust portfolio of development-, registration- and commercial-stage drugs covering multiple targets and diseases using antisense therapeutics. Our immediate
focus is on the commercial launch of our first commercially approved therapy, TEGSEDI in the United States, or U.S., the European Union, or E.U., and
Canada. TEGSEDI treats the polyneuropathy caused by hereditary transthyretin-mediated amyloidosis, or hATTR amyloidosis, in adults. We estimate that
there are approximately 50,000 patients globally with hATTR amyloidosis, the majority of whom have symptoms of polyneuropathy. We are also focused on
commercial preparations for WAYLIVRA in the E.U. and on regulatory discussions for WAYLIVRA in the U.S. and Canada. The Committee for Medicinal
Products for Human Use, or CHMP, of the European Medicines Agency, or EMA, has adopted a positive opinion recommending conditional marketing
authorization of WAYLIVRA as an adjunct to diet in adult patients with genetically confirmed familial chylomicronemia syndrome, or FCS, who are at high
risk for pancreatitis, in whom response to diet and triglyceride lowering therapy has been inadequate. The positive opinion will now be referred to the EC,
which grants marketing authorization for medicines in the European Union, as well as to European Economic Area members Iceland, Liechtenstein and
Norway. With this positive opinion, and, pending adoption of the positive opinion by the EC, we plan to leverage our existing commercial infrastructure in
Europe to market WAYLIVRA. FCS is an ultra-rare, devastating hereditary disease that causes unpredictable and potentially fatal acute pancreatitis, chronic
complications due to permanent organ damage, and a severe impact on daily living. The hallmark of FCS is extremely elevated triglycerides. There are
approximately 3,000 to 5,000 patients with FCS worldwide. We are advancing a mature pipeline of novel drugs with the potential to treat multiple diseases.
TEGSEDI, WAYLIVRA and our pipeline drugs, AKCEA-APO(a)-Lrx, AKCEA-ANGPTL3-Lrx, AKCEA-APOCIII-Lrx and AKCEA-TTR-LRy, are all
based on Ionis’ antisense technology platform. Our pipeline drugs use Ionis' advanced Ligand Conjugated Antisense, or LICA, technology, which enhances
the effective uptake and activity of these drugs in particular tissues.

TEGSEDI is the world’s first subcutaneous, RNA-targeted therapeutic that substantially reduces the production of transthyretin, or TTR protein.
Importantly, TEGSEDI is Akcea’s first commercially approved drug, and our launch is underway in three regions: the U.S., the E.U. and Canada. We
continue to work toward our goal to make TEGSEDI available to people globally.

We are continuing to build our commercial infrastructure to support TEGSEDI, and plan to use this infrastructure to support WAYLIVRA and the
other drugs in our pipeline, if approved in the future as we anticipate further commercialization in serious and rare diseases. A key element of our commercial
strategy is to provide the specialized, patient-centric support required to successfully address rare disease patient populations. We believe our focus on
treating patients with inadequately addressed rare and serious diseases will allow us to partner efficiently and effectively with the specialized medical
community that supports these underserved patient communities. For example, at approval we launched Akcea ConnectTM, a drug treatment program made
up of dedicated, regionally-based nurse case managers who have a wide range of medical knowledge and experience, in the United States. This program
offers free, private and personalized support to patients and their caregivers and families across the country. Internationally, Akcea Connect is being rolled out
in each of the countries where we launch with what we believe is the highest level of patient and physician support allowed in accordance with local
regulations. In addition, in August 2018 we entered into an agreement with Express Scripts’ Accredo to be our specialty pharmacy partner for the distribution
of TEGSEDI in the U.S. We chose Express Scripts’ Accredo Health Group, Inc., or Accredo because of their experience supporting the unique needs of rare
disease communities and their proven track record for simplifying access to therapy. Accredo has a team of specialty clinicians, pharmacists and over 600
field-based nurses located throughout the U.S. who are augmenting the Akcea Connect team of nurse case managers to provide support and address the needs
of the hATTR amyloidosis community. Our supply chain is fully operational in the U.S., E.U. and Canada. To further support the hATTR amyloidosis
community, Akcea and Ambry Genetics Corporation, or Ambry, a Konica Minolta company, launched hATTR Compass™ in the U.S. and Canada, a no-cost,
confidential genetic testing and genetic counseling program for people with suspected hATTR amyloidosis. This program is intended to empower people with
accurate genetic information, so they can make informed decisions about their healthcare.
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As we build Akcea, we continue to execute a strategy for expansion of our business globally. Depending on the geographic region, the number of
patients impacted by the diseases we are treating and the regulatory environment of the local countries, in some regions we may choose to build out the
commercial infrastructure ourselves, and in other instances, we may choose to partner with another company for commercial sales and distribution. For
instance, in August 2018, we entered into a licensing agreement with PTC Therapeutics International Limited, or PTC Therapeutics, to commercialize
TEGSEDI and WAYLIVRA in Latin America and certain Caribbean countries. Our decision to partner with PTC to accelerate commercial access for patients
in Latin America reflects our commitment to bringing TEGSEDI and WAYLIVRA to patients as rapidly as possible. PTC has an established rare disease team
in Latin America that has experience in patient identification, in physician and patient education and support programs and in efficiently obtaining market
access. PTC’s patient-focused approach for rare diseases aligns with our approach, making them a great partner for this region.

To maximize the commercial potential of two of the drugs in our pipeline, we initiated a strategic collaboration with Novartis Pharma AG, or
Novartis, for the development and commercialization of AKCEA-APO(a)-Lrx and AKCEA-APOCIII-LRy. In February 2019, Novartis exercised its option to
license AKCEA-APO(a)-Lrx. Novartis is currently preparing to initiate a Phase 3 study of AKCEA-APO(a)-Lrx in patients with established cardiovascular
disease (CVD) and elevated levels of lipoprotein(a), or Lp(a). We believe Novartis brings significant resources and expertise to the collaboration that can
accelerate our ability to deliver these potential therapies to the large populations of patients who have high cardiovascular risk due to inadequately treated
lipid disorders. As part of our collaboration, we received $75.0 million in an upfront option payment, of which we retained $60.0 million and paid
$15.0 million to Ionis as a sublicense fee. We also earned a $150.0 million license fee when Novartis exercised its option to license AKCEA-APO(a)-LRrx of
which we will pay $75.0 million to Ionis as a sublicense fee. We will pay Ionis the sublicense fee in Akcea common stock. Novartis is now responsible for all
future development and commercialization activities for AKCEA-APO(a)-Lrx. We are eligible to receive license fees, milestone payments and royalties on
sales of AKCEA-APO(a)-Lrx from Novartis if and when it meets the development, regulatory and sales milestones specified in our agreement. In connection
with Novartis’ exercise of its option to exclusively license AKCEA-APO(a)-Lrx, Akcea and Novartis established a more definitive framework under which
they would negotiate the co-commercialization of AKCEA-APO(a)-Lrx between the two companies in selected markets. Included in this framework is an
option by which Novartis could solely commercialize AKCEA-APO(a)-Lrx in exchange for Novartis paying Akcea increased commercial milestone
payments based on sales of AKCEA-APO(a)-Lrx. We will share any license fees, milestone payments and royalties equally with Ionis.

For AKCEA-APOCIII-LRx, under our agreement with Novartis, after we complete Phase 2 development and if Novartis exercises its option to
license AKCEA-APOCIII-Lry, we would receive an additional $150.0 million license fee which we would also share equally with Ionis. If exercised,
Novartis would conduct and pay for a Phase 3 cardiovascular outcome study in patients with hypertriglyceridemia and prior cardiovascular risk. If approved,
Novartis would commercialize AKCEA-APOCIII-Lrx worldwide. Novartis will have 60 days plus additional time that could be required for Hart-Scott-
Rodino, or HSR, filing and review following the end-of-Phase 2 meeting to exercise its option for AKCEA-APOCIII-Lrx. As part of the collaboration, we
may co-commercialize AKCEA-APOCIII-LRrx in selected markets, on mutually agreed terms and conditions. Similar to AKCEA-APO(a)-Lrx, we are
eligible to receive license fees, milestone payments and royalties on sales of AKCEA-APOCIII-Lrx from Novartis if and when it meets the development,
regulatory and sales milestones specified in our agreement. We will share any license fees, milestone payments and royalties equally with Ionis.

Our Strategy

We believe we are on our way to becoming a premier global biotechnology company offering treatments for previously inadequately treated serious
and rare diseases. The critical components of our business strategy to achieve this goal include the following:

. Successfully commercialize TEGSEDI in multiple geographies and WAYLIVRA in the E.U.: We are currently marketing TEGSEDI in the
U.S,, E.U. and Canada. In addition, we are preparing to market WAYLIVRA in the E.U. pending the EC’s adoption of the positive CHMP
opinion. We have built a commercial organization in multiple countries and will continue to assess opportunities to grow in other markets as
well. We are providing high touch patient and healthcare provider support through Akcea Connect. This team of dedicated nurse case
managers provide reimbursement assistance, injection training and support for routine platelet monitoring, which we believe enables strong
integration with treating physicians and should facilitate patient uptake and compliance. We also have partnered with PTC Therapeutics to
commercialize TEGSEDI and WAYLIVRA in Latin America (LATAM) and certain countries in the Caribbean. We believe our collaboration
with PTC is the best way to provide these drugs to patients quickly in these markets. We also believe PTC shares the same patient-focus that
we do and will be able to provide the same patient services as appropriate in each of the LATAM countries. Now that TEGSEDI is approved,
our aim is to make it available globally and we will continue to assess expanding our own global footprint as well as additional strategic
partnerships as we continue to commercialize TEGSEDI.



*  Advance multiple novel clinical-stage drugs to commercialization and further grow our pipeline. We seek to maximize near-term and long-
term commercial opportunities through development paths in both orphan and broader patient populations. Our pipeline of antisense drugs
currently contains five clinical-stage novel therapies that we plan to develop and commercialize by ourselves or in conjunction with a partner
for multiple indications. To sustain our goal of being the premier rare and serious disease company, we also plan to actively replenish our
pipeline as our current drugs advance through development. For example, we will have the opportunity to potentially license antisense drugs
that Ionis advances to treat rare cardiometabolic and rare inherited metabolic diseases under our right of first negotiation that Ionis granted us.
In addition to antisense technology, we are open to other technologies and products where we could potentially leverage our commercial and
development expertise in rare diseases.

. Create value through strategic collaborations, to drive drugs to their fullest potential. We believe that some of our drugs could address
diseases with very large patient populations. In these patient populations, large, costly, late-stage clinical development programs, as well as
large sales forces, are required to maximize a drug's commercial potential. As a result, in some cases, partnering with a large organization with
global scale may be the optimal approach for maximizing the potential of drugs in these indications. As an example, we have a strategic
collaboration with Novartis for AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lry. Novartis recently exercised its option to license AKCEA-
APO(a)-LRrx and as a result they are responsible for all future clinical development and commercial activities and costs. Novartis is currently
planning for a Phase 3 cardiovascular outcomes study for AKCEA-APO(a)-LRrx and initiation activities are underway. If they exercise their
right to license AKCEA-APOCIII-Lrx they could also provide us with an opportunity to move rapidly to Phase 3 cardiovascular outcome
studies, enhancing the commercial potential of that drug as well. We also may co-commercialize these two drugs in selected markets, under
terms and conditions that we plan to negotiate with Novartis in the future. We believe Novartis brings significant resources and expertise to
the collaboration that can accelerate our ability to deliver these potential therapies to the large populations of patients who have high
cardiovascular risk due to inadequately treated lipid disorders.

MARKETED THERAPY
TEGSEDI

TEGSEDI is a drug that Ionis discovered and developed using Ionis’ proprietary antisense technology platform. TEGSEDI is designed to reduce
the production of transthyretin, or TTR, protein. In patients with hereditary transthyretin, or hATTR, amyloidosis, a severe, rare and fatal genetic disease, both
the hereditary and wild-type, or wt, TTR protein builds up as fibrils in tissues, such as the peripheral nerves, heart, gastrointestinal system, eyes, kidneys,
central nervous system, thyroid and bone marrow. The presence of TTR fibrils interferes with the normal functions of these tissues. The progressive
accumulation of TTR amyloid deposits in these tissues and organs leads to sensory, motor and autonomic dysfunction often having debilitating effects on
multiple aspects of a patient’s life and eventually leads to death.

TEGSEDI is now approved in three markets: the U.S., E.U. and Canada. On October 5, 2018, we received approval from the U.S. Food and Drug
Administration, or FDA, for TEGSEDI for the treatment of the polyneuropathy of hATTR amyloidosis in adults. On October 3, 2018, TEGSEDI was
approved by Health Canada for the treatment of stage 1 or stage 2 polyneuropathy in adult patients with hATTR amyloidosis. And on July 11, 2018,
TEGSEDI received marketing authorization, or MA, approval from the European Commission, or EC, for the treatment of stage 1 or stage 2 polyneuropathy
in adult patients with hATTR amyloidosis. We estimate that there are approximately 50,000 patients globally with hATTR amyloidosis, the majority of whom
have symptoms of polyneuropathy. TEGSEDI is available in the U.S., Germany and Canada and we continue to work today on making TEGSEDI available to
patients across various European countries with the ultimate goal of making TEGSEDI available to patients globally.

Disease Background

hATTR amyloidosis is a rare, progressive, and fatal disease that often affects multiple organs, including the nerves, heart, gastrointestinal tract and
kidneys. hATTR amyloidosis occurs when misfolded TTR protein deposits throughout the body as amyloid fibrils, disrupting tissue and organ structure and
function. The burden of hATTR amyloidosis is high as patients often suffer from progressive neuropathy, cardiac, gastrointestinal and psychosocial symptoms
affecting every aspect of their life. Without therapeutic intervention, patient quality of life progressively and rapidly deteriorates, leading to a reduction in
ambulation and daily function, and ultimately resulting in premature death. As the disease progresses, many patients are no longer able to work and or are
forced to take substantial time off. The impact of the disease is not limited to physical symptoms but also impacts mental health and outlook as patients often
live in fear and isolation. An accurate and timely diagnosis and early treatment initiation is critical to optimize disease management.
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PIPELINE

Therapeutic Area Preclinical Phase 1 Phase 2 Phase 3 Registration
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All products were discovered by Ionis and either developed by Ionis or co-developed by Ionis and Akcea.
WAYLIVRA

WAYLIVRA was discovered by Ionis and is being co-developed by Akcea and Ionis and is based on Ionis’ antisense technology platform.
WAYLIVRA is designed to address the serious and unmet medical needs of the underserved FCS patient community. We are focused on commercial
preparations for WAYLIVRA in the E.U. and on regulatory discussions for WAYLIVRA in the U.S. and Canada. The CHMP of the EMA has adopted a
positive opinion recommending conditional marketing authorization of WAYLIVRA as an adjunct to diet in adult patients with genetically confirmed FCS
who are at high risk for pancreatitis, in whom response to diet and triglyceride lowering therapy has been inadequate. The positive opinion will now be
referred to the EC, which grants marketing authorization for medicines in the European Union, as well as to European Economic Area members Iceland,
Liechtenstein and Norway. With this positive opinion, and, pending adoption of the positive opinion by the EC, we plan to leverage our existing commercial
infrastructure in Europe to market WAYLIVRA. In the U.S., on May 10, 2018, the FDA’s Endocrinologic and Metabolic Drugs Advisory Committee voted to
support approval of WAYLIVRA for the treatment of people with FCS. On August 27, 2018, we and Ionis announced that we received a Complete Response
Letter from the Division of Metabolism and Endocrinology Products of the FDA regarding the New Drug Application for WAYLIVRA. The FDA did not cite
any new concerns beyond those described in the advisory committee briefing book, in which the main areas of focus were the dosing schedule and
management of thrombocytopenia, a deficiency of platelets in the blood. In November 2018, we received a Notice of Noncompliance withdrawal letter, or
NON-W, from Health Canada for WAYLIVRA. We and Ionis are engaged with the FDA and plan to work with Health Canada to confirm a path forward for
WAYLIVRA.

FCS is a severe and rare lipid disorder characterized by extremely elevated levels of triglycerides. FCS has life-threatening consequences such as
acute pancreatitis and the lives of patients with this disease are impacted daily by the associated symptoms. In our clinical program, we have observed
consistent and substantial (>70%) decreases in triglycerides and improvements in other manifestations of FCS, including pancreatitis attacks and abdominal
pain. We believe the safety and efficacy data from the WAYLIVRA program demonstrate a favorable risk-benefit profile for patients with FCS. The FDA and
EMA have granted orphan drug designation to WAYLIVRA for the treatment of patients with FCS.
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WAYLIVRA is also in Phase 3 clinical development for the treatment of familial partial lipodystrophy, or FPL. People with FPL lack subcutaneous
adipose tissue and have abnormal subcutaneous fat distribution causing increased incidence of potentially life-threatening pancreatitis, diabetes, extreme
insulin resistance and increased liver fat. BROADEN is a randomized, double-blind, placebo-controlled study of 300 mg of WAYLIVRA administered by a
subcutaneous injection in patients with FPL. We plan to report results from the BROADEN study this year.

LICA Pipeline

The other drugs in our pipeline - AKCEA-APO(a)-Lrx, AKCEA-ANGPTL3-Lrx, AKCEA-APOCIII-LRx and AKCEA-TTR-LRx utilize Ionis'
advanced Ligand Conjugated Antisense, or LICA, technology. LICA technology conjugates specific chemical structures or molecules to antisense drugs to
increase the efficiency of drug uptake in a particular tissue. We believe the enhancements from LICA technology have the potential to allow for less frequent
administration and significantly lower doses, providing greater patient convenience. Data from a number of Phase 1 studies and our Phase 2 study of
AKCEA-APO(a)-Lrx have shown that doses up to 30-fold lower than non-LICA drugs result in consistent target reductions and a favorable safety and
tolerability profile. Our current pipeline includes drugs with the potential to treat patients with ATTR and a wide range of lipid disorders associated with
cardiometabolic disease that other technologies, such as small molecules and antibodies, have not been able to adequately address.

Our clinical pipeline contains novel drugs with the potential to treat inadequately addressed serious and rare disorders.

AKCEA-APO(a)-Lrx. We are developing AKCEA-APO(a)-Lrx for patients who are at significant risk of cardiovascular disease, or CVD,
because of their elevated levels of Lp(a). AKCEA-APO(a)-Lrx inhibits the production of the apolipoprotein(a), or apo(a), protein, thereby
reducing Lp(a). Apo(a) is a form of low-density lipoprotein, or LDL, that is very atherogenic (promoting the formation of plaques in the
arteries) and very thrombogenic (promoting the formation of blood clots). In September 2018, we reported positive results from the Phase 2
dose-ranging study of AKCEA-APO(a)-Lrx in patients with elevated levels of Lp(a) greater than 60 mg/dL, and established CVD.

In February 2019, Novartis exercised its option to license AKCEA-APO(a)-Lrx. Planning and initiation activities are underway for Novartis
to run a Phase 3 cardiovascular outcomes study of AKCEA-APO(a)-Lrx in patients with established CVD and elevated levels of
lipoprotein(a), or Lp(a). We believe Novartis brings significant resources and expertise to the collaboration that can accelerate our ability to
deliver this potential therapy to patients at risk of CVD due to elevated levels of Lp(a). If AKCEA-APO(a)-LRrx is approved, Novartis will be
responsible for worldwide commercialization. As part of the collaboration, we may co-commercialize AKCEA-APO(a)-Lrx in selected
markets, on mutually agreed terms and conditions.

Novartis’ decision follows positive results from a Phase 2 study in this patient population. The Phase 2 study was designed to evaluate the
safety and tolerability of AKCEA-APO(a)-Lrx and to determine the appropriate dosing for a planned Phase 3 cardiovascular outcomes
study. The randomized, double-blind, placebo-controlled, dose-ranging Phase 2 study included 286 patients with established CVD and high
Lp(a) levels (baseline mean of approximately 100mg/dL [250 nmol/L] - more than three times the upper limit of normal). The trial had five
cohorts: 20 mg (every 4 weeks), 40 mg (every 4 weeks), 60 (every 4 weeks), 20 mg (every 2 weeks), and 20 mg (every week). The primary
efficacy endpoint was the percent change in Lp(a) from baseline at the primary analysis time point (6 months) compared to placebo. The
secondary efficacy endpoints were mean percent change in LDL-C, apoB, OxPL-apoB, OxPL-apo(a), and the number of patients reaching
pre-specific thresholds of Lp(a) reduction of <125 nmol/L (<50 mg/dL) or <75 nmol/L (<30 mg/dL). Patients were treated with AKCEA-
APO(a)-Lrx or placebo for at least six months, with some patients treated up to one year. The study met all primary and secondary efficacy
endpoints analyzed at 6 months. Results from the study show statistically significant and dose dependent reductions from baseline in Lp(a)

levels:
ILp(a) 20 mg every 40 mg every 20 mg every 60 mg every
Pooled placebo 4 weeks 4 weeks 2 weeks 4 weeks 20 mg weekly
(n=47) (n=48) (n=48) (n=48) (n=47) (n=48)
L.SMean % change in Lp(a) -6 -35 -56 -58 -72 -80
P=0.0032 P<0.0001 P<0.0001 P<0.0001 P<0.0001

*LSMean: Least squares mean




«  Approximately 98% of patients in the 20mg weekly cohort and approximately 81% of patients in the 60mg every 4 week cohort achieved
clinically significant reductions in Lp(a) levels bringing them below the recommended threshold of risk for CVD events (<50 mg/dL).

. Treatment with AKCEA-APO(a)-Lrx was associated with decreases in LDL-C, apoB, OxPL-apoB, OxPL-apo(a).

. Most adverse events were mild. The most frequent adverse events were injection site reactions, or ISRs. ISRs occurred in 26% of patients and
were mostly mild and one patient discontinued due to an ISR.

. There were no safety concerns related to platelet counts, liver function or renal function.

* No patient in the study experienced a confirmed platelet count below 100,000/mm3. The incidence of platelet levels below normal
(140,000/mm3) was comparable between the active (10.5%) and placebo (14.9%) groups.

Approximately 90% of patients completed treatment and the rate of discontinuation was comparable between the active (12.1%) and placebo
(14.9%) groups.

Disease Background

Despite the management of LDL-C with statins and other therapies, the incidence of CVD continues to rise dramatically. Lipid disorders
are a cause of this continuing rise. Hyperlipoproteinemia(a), defined as levels of Lp(a) above 30mg/dL, which is present in approximately 20% of
the general population, causes CVD.

Currently, there is no effective drug therapy to specifically and robustly lower elevated levels of Lp(a). Lp(a) levels are determined at
birth and, therefore, lifestyle modification, including diet and exercise, do not impact Lp(a) levels. Statins do not have significant effects on Lp(a)
levels. Further, a new class of drugs that lower LDL-C and modestly lower Lp(a) levels, known as PCSK9 inhibitors, inactivate a protein in the
plasma that regulates the number of LDL receptors on the liver cell surface, thereby capturing and removing additional LDL particles from the
blood. While PCSK9 inhibitors reduce Lp(a) by approximately 25%, we believe this level of reduction is unlikely to materially reduce the risk of
cardiovascular events related to hyperlipoproteinemia(a). The only currently known effective way to significantly reduce plasma Lp(a) is to
physically remove the particles from blood through a process called apheresis. In this process, the patient's blood is filtered through a machine
where the LDL-C and Lp(a) particles are removed and the blood is returned to the patient's body. Since 2010, apheresis has been an approved
therapy in Germany to treat patients with hyperlipoproteinemia(a), but it is expensive, time consuming and only performed by a small number of
centers worldwide. Lp(a) apheresis has been shown to lower the rate of cardiovascular events, providing support that lowering Lp(a) can provide
therapeutic benefit.

A number of expert groups, including the National Institutes for Health, European Society of Cardiology and the National Lipid
Association, and publications have stated that Lp(a) is an independent cause of cardiovascular risk. The authors of three such publications
evaluated data from over 180,000 participants and used statistical and genetic approaches to evaluate the correlation between Lp(a) levels and
cardiovascular risk. The specific techniques the authors used were epidemiological/meta-analyses, Mendelian randomization and genome wide
associations. In each technique used, the authors demonstrated a clear relationship between elevated levels of Lp(a) and increased cardiovascular
risk.

The graphics below further illustrate these correlations:

EpiMeta-analyses  Mendelian Randomization Genome-wide Assoclation
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AKCEA-APO(a)-Lrx Commercial Opportunity

Elevated levels of Lp(a) are associated with increased cardiovascular risk and lowering Lp(a) may reduce the risk. We estimate eligible
population, patients with elevated levels of Lp(a) and prior CVD, to be greater than 8 million people globally. We believe that positive results from
a large cardiovascular outcome study will be required to support marketing authorization for the treatment of these patients. Since Novartis has
licensed AKCEA-APO(a)-Lrx, it will conduct, at its expense, such a study pursuant to our strategic collaboration and, if approved, will
commercialize AKCEA-APO(a)-Lgrx for these patients. As part of the collaboration, we may co-commercialize AKCEA-APO(a)-Lrx in selected
markets, on mutually agreed terms and conditions.

. AKCEA-ANGPTL3-LRrx. We are developing AKCEA-ANGPTL3-LRx to treat nonalcoholic fatty liver disease, or NAFLD. In preclinical
studies, an analog of AKCEA-ANGPTL3-L Rrx inhibited the production of the angiopoietin-like 3, or ANGPTL3, protein in the liver,
inhibiting liver fat accumulation and lowering blood levels of triglycerides, LDL-C and very-low-density lipoprotein cholesterol, or VLDL-C.
We have completed a Phase 1/2 program for AKCEA-ANGPTL3-L Ry in people with elevated triglycerides. We observed that the people with
elevated triglycerides treated with AKCEA-ANGPTL3-Lgx achieved dose-dependent, statistically significant mean reductions in ANGPTL3
of up to 83%. Treatment with AKCEA-ANGPTL3-Lgrx was also associated with statistically significant mean reductions in triglycerides of up
to 66%, in LDL-C of up to 35% and in total cholesterol of up to 36%. In this study, AKCEA-ANGPTL3-Lrx showed a safety and tolerability
profile supporting further development. The most common adverse events in the AKCEA-ANGPTL3-LRx treated group of patients were mild
headaches and dizziness that were approximately equal to the rate observed in the placebo group. We reported results for the initial cohort
from this study at the AHA meeting in November 2016 and published the data in the New England Journal of Medicine. We initiated a study
of AKCEA-ANGPTL3-L Rrx in patients with NAFLD with metabolic complications that include hypertriglyceridemia, type 2 diabetes or
nonalcoholic steatohepatitis, or NASH. We expect data from this study in 2020. Further, we have a small ongoing pilot study of AKCEA-
ANGPTL3-L Ry in patients with rare hyperlipidemias.

Disease Background
Fatty liver disease

While some fat in the liver is normal, a significant percentage of individuals have elevated levels of liver fat. Individuals with excessive
fat accumulation in the liver also have elevated risk of developing insulin resistance and metabolic syndrome, type 2 diabetes and CVD. These
risks are further elevated in patients with hyperlipidemia, especially those with elevated triglyceride levels. The most common form of fatty liver
disease is NAFLD, which is associated with obesity-related disorders even in patients who drink little or no alcohol, and is characterized by the
gradual accumulation of fat in the liver, or steatosis. One of the key causes of this condition is the Western diet, which is rich in processed foods
with high fat and sugar content. In the early stages of NAFLD, patients typically experience steatosis that is slow progressing. Over time, a subset
of these patients progresses to steatohepatitis, a more severe and progressive form of NAFLD characterized by chronic inflammation and liver-cell
damage, called NASH. Eventually, the chronic inflammation caused by NASH can lead to the formation of scar tissue in the liver, known as
fibrosis. As scar tissue gradually replaces healthy liver tissue, blood flow is restricted, which can lead to the loss of normal liver function, cirrhosis,
portal hypertension, liver cancer and ultimately liver failure. Currently, there are no approved treatments specifically for NAFLD or NASH. If the
disease ultimately progresses beyond NASH, the only alternative is a liver transplant.

AKCEA-ANGPTL3-Lgx Commercial Opportunity

NAFLD is the most common chronic liver disease worldwide and more than 75 million patients are affected in the United States alone.
Approximately 30% of patients with NAFLD will eventually progress to NASH. In the United States, the most recent epidemiological studies show
that approximately 3% to 5% of the general population has NASH. We believe there are a comparable number of patients in Europe and the rest of
the world. While there are a number of treatments currently in development for the treatment of NAFLD and NASH, none are currently approved
and we believe there will continue to be a significant unmet medical need in this population.

*  AKCEA-APOCIII-Lrx. We are developing AKCEA-APOCIII-Lrx to inhibit the production of apoC-III, the same protein inhibited by
WAYLIVRA, for the broad population of patients who have cardiometabolic disease due to their elevated triglyceride levels. We believe that
the enhancements offered by Ionis' LICA technology can provide greater patient convenience by allowing for significantly lower doses, less
frequent administration and a favorable safety and tolerability profile. We conducted a Phase 1/2 study of AKCEA-APOCIII-L rx in people
with elevated triglycerides and reported positive results from this study in the second half of 2017 with a safety and tolerability profile
supporting
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further development. We have initiated a strategic collaboration with Novartis for this drug. In this collaboration, we intend to complete the
Phase 2 program required to define the appropriate dose and regimen to support a planned cardiovascular outcome study. We recently initiated
a Phase 2b dose-ranging study of AKCEA-APOCIII-L R in patients with hypertriglyceridemia and established CVD and plan to report data
from this study in 2020. At the completion of Phase 2 development, Novartis has an option to license the drug. Novartis will have 60 days
plus additional time that could be required for a Hart-Scott-Rodino, or HSR, filing and review following the end-of-Phase 2 meeting to
exercise its option for AKCEA-APOCIII-Lgrx. If Novartis exercises its option to license AKCEA-APOCIII-LRrx, Novartis plans to conduct
and pay for a Phase 3 cardiovascular outcome study in high-risk patients and, if approved, to commercialize AKCEA-APOCIII-L Ry
worldwide. As part of the collaboration, we may co-commercialize AKCEA- APOCIII-LRy in selected markets, on mutually agreed terms and
conditions.

Disease Background

ApoC-III is an important emerging target linking hypertriglyceridemia with CVD. Several studies have found that apoC-III levels are an
independent risk factor for CVD. Further, its presence on lipoproteins may increase their atherogenicity. A study in the New England Journal of
Medicine reported that out of a sample of over 100,000 people, individuals with an apoC-IIT gene loss of function mutation had a reduced risk of
clinical coronary heart disease. Each decrease of 1 mg/dL in plasma levels of apoC-III was associated with a 4% decrease in the risk of incident
coronary heart disease. Triglycerides may also play a role in cardiovascular risk. As shown in the figure below, in two separate studies
encompassing nearly 20,000 patients, as triglyceride levels increased, so did the risk of a cardiovascular event. In summary, apoC-III impacts
triglyceride levels and may also increase inflammatory processes, and this combination of effects makes apoC-III a promising target for reducing
the residual CVD risk in patients already on statin therapy, but for whom triglycerides are poorly controlled.
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AKCEA-APOCIII-Lrx Commercial Opportunity

ApoC-III levels and elevated triglycerides have been linked to increased cardiovascular risk and lowering apoC-III and triglycerides may
reduce this risk. We estimate the eligible population to be greater than 8 million people globally. We believe that positive results from a large
cardiovascular outcome study will be required to support marketing authorization for the treatment of these patients. If Novartis exercises its option
to license AKCEA-APOCIII-LRy, it plans to conduct, at its expense, such a study pursuant to our strategic collaboration to conduct this study and
to commercialize AKCEA-APOCIII-Lrx for these patients. As part of the collaboration, we may co-commercialize AKCEA-APOCIII-Lrx in
selected markets, on mutually agreed terms and conditions.

*  AKCEA-TTR-LRrx. We are developing AKCEA-TTR-LRx to treat the broad population of patients with both hereditary and wild-type forms of
transthyretin amyloidosis, or ATTR amyloidosis. Based on its profile, we believe AKCEA-TTR-LRy treatment can significantly reduce levels
of the TTR protein, which we believe will translate to efficacy in terms of both clinical benefit and quality of life improvements with a
favorable safety and tolerability profile. As with other LICA medicines, we believe we can achieve this positive efficacy, safety and
tolerability profile with low doses and with the potential for monthly dosing. We initiated a Phase 1/2 study of AKCEA-TTR-LRy in the fourth
quarter of 2018 and are working toward a goal of initiating the Phase 3 program in 2019.
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Disease Background

hATTR amyloidosis is a rare, progressive, and fatal disease that often affects multiple organs, including the nerves, heart, gastrointestinal
tract and kidneys. hATTR amyloidosis occurs when misfolded TTR protein deposits throughout the body as amyloid fibrils, disrupting tissue and
organ structure and function. The burden of hATTR amyloidosis is high as patients often suffer from progressive neuropathy, cardiac,
gastrointestinal and psychosocial symptoms affecting every aspect of their life. Without therapeutic intervention, patient quality of life
progressively and rapidly deteriorates, leading to a reduction in ambulation and daily function, and ultimately resulting in premature death. As the
disease progresses, many patients are no longer able to work and or are forced to take substantial time off. The impact of the disease is not limited
to physical symptoms but also impacts mental health and outlook as patients often live in fear and isolation. An accurate and timely diagnosis and
early treatment initiation is critical to optimize disease management.

AKCEA-TTR-Lgrx Commercial Opportunity

The introduction of new medicines for the ATTR amyloidosis community will increase awareness and diagnosis while AKCEA-TTR-
LR is being developed. There are currently around 50,000 hATTR amyloidosis patients worldwide and we believe that approximately 60% of
patients have symptoms of both polyneuropathy and cardiomyopathy. We believe the number of people with predominant cardiomyopathy
symptoms is significantly underdiagnosed. We believe this is especially true in the African American population in which approximately 3% carry
the V1221 mutation, one of the most dominant mutations causing ATTR. The epidemiology of wild-type TTR amyloidosis is not well
characterized, but the number of patients diagnosed is rapidly increasing. It is estimated that there are more than 200,000 diagnosed people with
wild-type ATTR.

Technology Overview
Antisense Technology

Ionis discovered each of the drugs in our pipeline using its innovative antisense technology platform. Antisense technology is based on the use of
synthetic nucleic acid sequences, which are primarily used to interrupt the production of a specified protein by targeting the specific corresponding messenger
RNA, or mRNA, that encodes that protein. In this way, antisense drugs can be used to reduce the level of proteins that cause, or contribute to, the progression
of various diseases. Because there are virtually no undruggable mRNA targets, we believe antisense technology may have broader potential than small
molecule- and antibody-based technologies that target proteins. Furthermore, antisense technology has the potential to target a growing number of disease-
related genes more directly and efficiently than other protein-directed modalities. We believe this technology represents an important advance in treating
diseases.

The production of a protein starts with a process called transcription, where the instructions for making a protein are transcribed from a gene, or
DNA, into mRNA. The cell's protein production process is called translation, and antisense drugs can be designed to interrupt this process by causing the
destruction of the targeted mRNA and therefore preventing the production of a protein of interest. The graphic below further illustrates the impact of
antisense drugs on the production of proteins via this mechanism of action:
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Ionis has made significant improvements in its antisense drug technology in recent years, most notably the creation of the advanced ligand
conjugated antisense, or LICA technology. Other improvements include the discovery screening processes, which resulted in second-generation drugs with
better safety and tolerability properties compared to Ionis' generation 2.0 drugs. These improved second-generation drugs are referred to as generation 2+
drugs.



The unique properties of our antisense drugs provide several potential advantages over traditional drug modalities. These advantages include:

*  Precise specificity. Our antisense drugs are created using Ionis' generation 2+ screening processes to bind specifically to the mRNAs they
were designed to target, which minimizes or eliminates the possibility of our drugs binding to unintended genetic targets and causing
unwanted side effects.

*  Favorable dosing properties. We believe our drugs have predictable safety, pharmacokinetic and pharmacodynamic properties based on Ionis'
research and development experience. Further, our drugs have a relatively long half-life of two to four weeks, which enables second
generation drugs such as WAYLIVRA to be dosed once weekly and other drugs in our pipeline, which incorporate Ionis' LICA technology, to
potentially be dosed once monthly or less frequently. Upon dosing, our drugs distribute well throughout the body, eliminating the need for
special formulations or delivery vehicles.

*  No anticipated drug-to-drug interactions. Because they are nucleic acid based, we believe our drugs can be used in combination with
virtually any existing treatment modality without the risk of drug-to-drug interactions or susceptibility to traditional enzyme degradation or
metabolism pathways.

*  Broad applications to multiple disease targets, multiple tissues and multiple mechanisms. There are virtually no "undruggable" targets with
antisense technology.

*  Efficient discovery and early development. Because of the efficiency of antisense technology, drug discovery and early development costs
and success rates compare favorably to small molecule or antibody drug discovery and development.

Our Relationship with Ionis

Ionis formed Akcea as a wholly owned subsidiary to complete development of and commercialize Ionis’ drugs to treat lipid disorders. We began
business operations in January 2015. We licensed our cardiometabolic franchise from Ionis at the beginning of 2015. Prior to licensing these drugs, Ionis’
employees performed all of the development, regulatory and manufacturing activities for these drugs either themselves or through third-party providers. As
such, Tonis incurred all of the expenses associated with these activities and reported them in its consolidated financial statements. We licensed TEGSEDI and
AKCEA-TTR-L Rrx from Ionis in April 2018. Prior to then, Ionis had been advancing these drugs in development and incurring the expenses for those
activities. Under our license agreements with Ionis, Ionis continued and is continuing to conduct development, regulatory or manufacturing activities for most
of our drugs and to charge us for this work. As of December 31, 2018, Ionis owned approximately 75 percent of our outstanding stock.

Exclusive Rights to Development Pipeline and Intellectual Property; Right of First Negotiation

Ionis is the leading company researching and developing antisense drugs. Under our agreements with Ionis, we have rights to Ionis' proprietary
technologies for use with our drugs. Specifically, we obtained an exclusive license from Ionis to globally commercialize our pipeline of drugs, including
TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-ANGPTL3-Lrx, AKCEA-APOCIII-Lrx and AKCEA-TTR-LRx. Ionis also agreed that it would not
work on its own or with other parties to develop or commercialize antisense drugs that target the same gene targets as the drugs we are developing and
commercializing. Under our agreements with Ionis, we have a license to use Ionis' technology platform with our drugs. We also have access to future
improvements Ionis may make to its antisense technology platform, such as improved manufacturing technologies.

In addition, Ionis has granted us a right of first negotiation with respect to Ionis development candidates that are designed to treat a rare
cardiometabolic disease or a rare inherited metabolic disease.

Our Strategic Collaboration with Novartis

In January 2017, we initiated a strategic collaboration with Novartis for the development and commercialization of AKCEA-APO(a)-Lrx and
AKCEA-APOCIII-Lgx. In February 2019, Novartis exercised its option to license AKCEA-APO(a)-Lrx. Novartis is currently preparing to initiate a Phase 3
study of AKCEA-APO(a)-Lrx in patients with established cardiovascular disease (CVD) and elevated levels of lipoprotein(a), or Lp(a). Novartis is now
responsible for all future development and commercialization activities for AKCEA-APO(a)-Lrx. We are eligible to receive license fees, milestone payments
and royalties on sales of AKCEA-APO(a)-Lrx from Novartis if and when it meets the development, regulatory and sales milestones specified in our
agreement. In connection with Novartis’ exercise of its option to exclusively license AKCEA-APO(a)-Lrx, Akcea and Novartis established a more definitive
framework under which they would negotiate the co-commercialization of AKCEA-APO(a)-Lrx between the two companies in selected markets. Included in
this framework is an option by which Novartis could solely commercialize AKCEA-APO(a)-Lrx in exchange for Novartis paying Akcea increased
commercial milestone payments based on sales of AKCEA-APO(a)-Lrx. We will share any license fees, milestone payments and royalties equally with Ionis.
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Under the strategic collaboration, option and license agreement, Novartis also has an exclusive option to develop and commercialize AKCEA-
APOCIII-LRx. We are responsible for completing a Phase 2 program and conducting an end-of-Phase 2 meeting with the FDA for AKCEA-APOCIII-Lrx and
delivering API. Following the successful completion of the Phase 2 program, and prior to initiation of the Phase 3 study, Novartis will be able to exercise its
option to license and commercialize AKCEA-APOCIII-LRy. Novartis will have 60 days plus additional time that could be required for Hart-Scott-Rodino, or
HSR, filing and review following the end-of-Phase 2 meeting to exercise its option for AKCEA-APOCIII-Lry. If Novartis exercises its option, Novartis will
be responsible, at its expense, to use commercially reasonable efforts to develop and commercialize AKCEA-APOCIII-LRy.

From this collaboration, we received $75.0 million in an upfront option payment, of which we retained $60.0 million and paid Ionis $15.0 million
as a sublicense fee under our license agreement with Ionis. In conjunction with this collaboration, Novartis purchased $100.0 million of Ionis' common stock
at a premium. We also earned a $150.0 million license fee when Novartis exercised its option to license AKCEA-APO(a)-Lrx of which we will pay $75.0
million to Ionis as a sublicense fee. The $75.0 million obligation to Ionis will be settled in Akcea common stock. During the years ended December 31, 2018
and 2017, we recognized $50.6 million and $43.4 million of revenue related to our Novartis collaboration, respectively.

In addition, for AKCEA-APO(a)-Lrx, we are eligible to receive up to $675.0 million in milestone payments, including $25.0 million for the
achievement of a development milestone, up to $290.0 million for the achievement of regulatory milestones and up to $360.0 million for the achievement of
commercialization milestones. In addition, for AKCEA-APOCIII-LRy, we are eligible to receive a license fee of $150.0 million and up to $530.0 million in
milestone payments, including $25.0 million for the achievement of a development milestone, up to $240.0 million for the achievement of regulatory
milestones and up to $265.0 million for the achievement of commercialization milestones. We will earn the next milestone payment of $25.0 million under
this collaboration if Novartis advances the Phase 3 study for either drug. We are also eligible to receive tiered royalties in the mid-teens to low-twenty percent
range on net sales of AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lrx. Novartis will reduce these royalties upon the expiration of certain patents or if a
generic competitor negatively impacts the product in a specific country. We will pay 50% of these license fees, milestone payments and royalties to Ionis as a
sublicense fee.

For each product Novartis commercializes under this agreement, we may co-commercialize with Novartis in selected markets, through our
specialized sales force, on terms and conditions that we plan to negotiate with Novartis in the future.

If Novartis does not exercise its option, or stops developing or commercializing after exercising its option with respect to a particular drug, we will
have all rights to develop or commercialize the drug (including the right to sublicense these rights to a third party) at our sole expense. If Novartis stops
developing or commercializing a drug after exercising its option, and we subsequently commercialize the drug on our own or with another party, we are
required to negotiate in good faith and mutually agree with Novartis the terms of a royalty payable to Novartis on the returned drug.

The agreement with Novartis will continue until the earlier of the date that all of Novartis' options to obtain the exclusive licenses under the
agreement expire unexercised or, if Novartis exercises its options, until the expiration of all payment obligations under the agreement. In addition, the
agreement as a whole or with respect to any drug under the agreement may terminate early under the following situations:

. Novartis may terminate the agreement as a whole or with respect to any drug at any time by providing written notice to us;

«  Either we or Novartis may terminate the agreement with respect to any drug by providing written notice to the other party in good faith that
we or Novartis have determined that the continued development or commercialization of the drug presents safety concerns that pose an
unacceptable risk or threat of harm in humans or would violate any applicable law, ethical principles or principles of scientific integrity;

. Either we or Novartis may terminate the agreement for a drug by providing written notice to the other party upon the other party's uncured
failure to perform a material obligation related to the drug under the agreement, or the entire agreement if the other party becomes insolvent;
and

*  We may terminate the agreement if Novartis disputes or assists a third party to dispute the validity of any of our or Ionis' patents.
Additionally, in January 2017, we and Ionis entered into a Stock Purchase Agreement, or SPA, with Novartis. Under the SPA, in July 2017,
Novartis purchased $50.0 million of our common stock in a separate private placement concurrent with the completion of our IPO at a price per share equal to

the IPO price.
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Competition

The commercialization of new drugs is competitive, and we may face worldwide competition from major pharmaceutical companies, specialty
pharmaceutical companies, biotechnology companies, nutraceutical companies and ultimately generic companies. Our competitors may develop or market
therapies that are more effective, safer, more convenient to use, or less costly than any that we are commercializing, or may obtain regulatory or
reimbursement approval for their therapies more rapidly than we may obtain approval for ours. Many of our competitors have substantially greater financial,
technical and human resources than we have. Additionally, mergers and acquisitions in the pharmaceutical industry may result in even more resources being
concentrated in our competitors. Competition may increase further as a result of advances made in the commercial applicability of technologies and greater
availability of capital for investment in these fields.

With respect to TEGSEDI and AKCEA-TTR-LRx, ONPATTRO (patisiran), which is an RNAi therapy made by Alnylam, is currently marketed for
hATTR amyloidosis with polyneuropathy in the U.S. and E.U. The product label for TEGSEDI in the United States has a boxed warning for
thrombocytopenia and glomerulonephritis, requires periodic blood and urine monitoring, and TEGSEDI has a Risk Evaluation and Mitigation Strategy, or
REMS, program. Though ONPATTRO requires intravenous administration and pre-treatment with steroids, it does not have a boxed warning or REMS. In
addition, Tafamidis is currently available in the E.U. for stage 1 hATTR amyloidosis with polyneuropathy, and is currently under review in the U.S. for ATTR
with cardiomyopathy, with a PDUFA date in July 2019. Beyond these drugs that are either marketed or under regulatory review, there are also additional
drugs in clinical development. Alnylam is developing next generation RNAi drug vutrisiran which is currently in Phase 3 clinical development in hATTR
amyloidosis with polyneuropathy, with plans to move into cardiomyopathy. Eidos is developing AG10 for patients with ATTR with cardiomyopathy and has
recently completed Phase 2, with plans to move into Phase 3.

With respect to WAYLIVRA to treat patients with FCS, Gemphire's Gemcabene is being studied in patients with severe hypertriglyceridemia,
defined as triglycerides above 500 mg/dL. Gemphire announced in June 2018 that Gemcabene met its Phase 2b primary endpoint and demonstrated
statistically significant lowering of triglycerides in SHTG. In August 2018, however, the FDA has requested that Gemphire produce data from a sub-chronic
toxicology study to lift the partial clinical hold that was issued in 2004 (The FDA issued the partial clinical hold as PPAR agonists are potential liver
toxins). The initiation of Phase 3 will not take place until the partial hold is lifted and Gemphire has announced that it plans to conduct these required studies
and expects to submit the additional results to the FDA in the second quarter of 2019.

Metreleptin is in a Phase 3 trial for FPL patients who also have NASH. Metreleptin is currently approved for use in the U.S. and E.U. in
generalized lipodystrophy, or GL patients. Metreleptin does not affect apoC-III levels. ApoC-III levels have been shown to be elevated in FPL patients and
directly correlated to triglyceride levels. In addition, many patients with FCS and FPL use diet, niacin, fish oils and/or fibrates to reduce their elevated
triglycerides. Niacin, fish oils and fibrates are generally not effective in patients with FCS. The ultra-low-fat diet that patients with FCS and FPL are required
to maintain is extremely burdensome to patients and their families. Based on our WAYLIVRA clinical experience, including in individuals with FCS, we
believe that WAYLIVRA will work equally well as a single agent or in combination with other triglyceride-lowering drugs or approaches.

With respect to WAYLIVRA and AKCEA-APOCIII-LRyx, in January 2019, Arrowhead filed for regulatory clearance to begin Phase 1 study of
ARO-APOC3, an RNAi-based drug targeting apoC-III for treatment of hypertriglyceridemia. Arrowhead has announced that it intends to proceed with this
Phase 1 single and multiple dose-escalating study to evaluate the safety, tolerability, pharmacokinetics, and pharmacodynamic effects of ARO-APOC3 in
adult healthy volunteers, hypertriglyceridemic patients, and patients with FCS. To our knowledge, there are currently no other direct competitors for lowering
apoC-III in clinical development.

With respect to AKCEA-APO(a)-Lrx, we are not aware of any other drugs currently in clinical development specifically for the treatment of
hyperlipoproteinemia(a) and associated cardiovascular disease. Arrowhead and Amgen have a Phase 1 program ongoing for AMG890, formerly referred to as
ARO-LPA, which uses an RNAi drug conjugated with a GalNAc for the same target as AKCEA-APO(a)-Lrx . Under its strategic collaboration agreement
with Alnylam Pharmaceuticals, Inc., or Alnylam, Ionis received an exclusive, royalty-bearing license to Alnylam's chemistry, RNA targeting mechanism and
target-specific intellectual property for oligonucleotides against apo(a), which means that Alnylam agreed not to use the exclusively licensed technology to
develop or commercialize an oligonucleotide against apo(a).

AKCEA-ANGPTL3-Lrx may compete with Evinacumab, a monoclonal antibody that binds to ANGPTL3 that Regeneron Pharmaceuticals, Inc. is
developing. Evinacumab is currently in Phase 2 development for the treatment of HoFH and severe forms of hyperlipidemia. Additionally, many patients with

familial hyperlipidemias are treated using diet and statins, which have limited effect in these patients.
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Intellectual Property

We have in-licensed numerous patents and patent applications and possess substantial know-how and trade secrets relating to WAYLIVRA,
AKCEA-APO(a)-LRry, our other drugs in development and, more generally, the development and commercialization of oligonucleotide therapeutics. Our
objective is to continue to develop and strengthen our proprietary position to further protect our drugs.

We obtained our rights to the patents covering WAYLIVRA, AKCEA-APO(a)-Lrx and our other drugs in development and our rights in Ionis'
proprietary technology platform and know-how under our development, commercialization and license agreement with Ionis. We seek to expand our portfolio
of patents and patent applications by filing and prosecuting existing patent rights and filing additional patent applications.

We seek patent protection in significant markets and/or countries for each drug in development. We also seek to maximize patent term. The patent
exclusivity period for a drug will prevent generic drugs from entering the market. Patent exclusivity depends on a number of factors, including initial patent
term and available patent term extensions based upon delays caused by the regulatory approval process.

TTR, TEGSEDI and AKCEA-TTR-LRy Intellectual Property

We have an exclusive license under Ionis' TTR patent estate to develop and commercialize TEGSEDI and the LICA follow-on drug AKCEA-TTR-
Lrx.

The TTR patent estate includes granted US patents covering the TEGSEDI compound, composition, and uses (e.g. US 8,101,743; US 8,697,860;
US 9,061,044; and US 9,399,774) that together provide natural patent term to 2031. We have applied for patent term extension to recapture a portion of the
term lost during regulatory review. The issued claims protect TEGSEDI from generic competition in the United States until at least 2031. Similar patents
covering TEGSEDI are granted in several foreign jurisdictions including Europe and Japan.

The TTR patent estate also includes granted and pending claims covering AKCEA-TTR-L rx worldwide. Granted claims in Europe cover the
sequence of AKCEA-TTR-L Rrx and its use in treating transthyretin amyloidosis with natural patent term to 2031 (EP2563920). Claims covering the specific
chemical composition of AKCEA-TTR-LRrx and use in treating transthyretin amyloidosis are pending and have natural patent term to 2034 excluding any
additional term adjustments or patent term extensions.

ApoC-I11I, WAYLIVRA and AKCEA-APOCIII-Lgx Intellectual Property

We have an exclusive license under ITonis' apoC-III patent estate to develop and commercialize WAYLIVRA and the LICA follow-on drug
AKCEA-APOCIII-LRx. The apoC-III patent estate includes patent claims in the United States drawn to the use of antisense compounds complementary to the
mRNA of human apoC-III, including compounds designed to the region targeted by WAYLIVRA and AKCEA-APOCIII-Lrx (US 7,598,227) which,
excluding any additional term adjustments or patent term extensions, expires in 2023. Similar claims covering compounds complementary to any site on
human apoC-III have granted in Australia.

The apoC-III patent estate also includes issued patent claims to the specific antisense sequence and chemical composition of WAYLIVRA in the
United States (US 7,750,141), Australia and Europe (EP1622597). The issued claims in the United States should protect WAYLIVRA from generic
competition in the United States until at least 2023. In addition, depending upon the timing, duration and specifics of FDA regulatory review, this patent may
be eligible for patent term restoration to recapture a portion of the term lost during such review. We are also pursuing additional patent applications directed to
methods of using WAYLIVRA and other apoC-III compounds for treating various disorders, including FCS in jurisdictions worldwide. Claims drawn to
methods of using apoC-III specific inhibitors, and specifically compounds designed to target the same sequence as WAYLIVRA and AKCEA-APOCIII-Lgy,
for treating FCS have issued in the United States (US 9,593,333) and will expire in 2034, excluding any additional term adjustments or patent term
extensions.

The apoC-III patent estate also includes issued patent claims covering the specific chemical composition of AKCEA-APOCIII-Lry in the United
States (US 9,163,239). The claims should protect AKCEA-APOCIII-Lrx from generic competition until at least 2034. We are pursuing additional patent
coverage for AKCEA-APOCIII-LRy in jurisdictions worldwide.

16



Apo(a) and AKCEA-APO(a)-Lgx Intellectual Property

We have an exclusive license under Ionis' apo(a) patent estate to develop and commercialize AKCEA-APO(a)-Lrx. The apo(a) patent estate
includes issued patent claims to the specific antisense sequence and chemical composition of AKCEA-APO(a)-LRy in the United States (US 9,181,550). The
issued claims directed to the composition should protect AKCEA-APO(a)-Lrx from generic competition in the United States until at least 2034. In addition,
patent term restoration may be available to recapture a portion of the term lost during FDA regulatory review. We are also pursuing additional patent
applications designed to protect the AKCEA-APO(a)-Lrx composition and additional dosing and methods of use in jurisdictions worldwide.

ANGPTL3 and AKCEA-ANGPTL3-Lgx Intellectual Property

We have an exclusive license under Ionis' ANGPTL3 patent estate to develop and commercialize AKCEA-ANGPTL3-Lrx. The ANGPTL3 patent
estate includes issued patent claims drawn to the use of antisense compounds complementary to ANGPTL3 RNA for inhibiting the production of ANGPTL3
(US 8,653,047). The ANGPTL3 patent estate also includes issued patent claims covering the specific antisense sequence and chemical composition of
AKCEA-ANGPTL3-Lgy in the United States (US 9,382,540). The issued claims directed to the chemical composition should protect AKCEA-ANGPTL3-
Lrx from generic competition until at least 2035. We are pursuing additional patent claims designed to protect the sequence and chemical composition of
AKCEA-ANGPTL3-LRgy in jurisdictions worldwide.

Trade Secrets

In addition to the protections afforded by patents and other regulatory protections, we may rely, in some circumstances, on trade secrets to protect
our technology. Trade secrets may be useful to protect proprietary know-how that is not patentable or which we elect not to patent. Trade secrets may also be
useful for processes or improvements for which patents are difficult to enforce. We also protect our drugs and the proprietary technology platform by
confidentiality agreements with employees, consultants, advisors, contractors and collaborators. We also seek to preserve the integrity and confidentiality of
our data and trade secrets by maintaining physical security of our premises and physical and electronic security of our information technology systems.

Manufacturing

Ionis has dedicated significant resources to develop ways to improve manufacturing efficiency and capacity. Since Ionis can use variants of the
same nucleotide building blocks and the same type of equipment to produce our oligonucleotide drugs, we and Ionis found that the same techniques used to
efficiently manufacture one oligonucleotide drug could help improve the manufacturing processes for many other oligonucleotide drugs. With Ionis’ expertise
in optimizing manufacturing of oligonucleotides, we and Ionis believe we can develop new processes to scale up manufacturing of our LICA medicines at
commercially competitive prices. By developing several proprietary chemical processes to scale up our manufacturing capabilities, Tonis has greatly reduced
the cost of producing oligonucleotide drugs. For example, they have significantly reduced the cost of raw materials through improved yield efficiency, while
at the same time increasing capacity to make the drugs. Through both Ionis’ internal research and development programs and collaborations with outside
vendors we and Ionis may achieve even greater efficiency and further cost reductions. In connection with Novartis’ exercise of its option to license AKCEA-
APO(a)-Lry, and if Novartis exercises its option to license AKCEA-APOCIII-Lrx, Novartis will be responsible for the long-term supply of drug substance
and finished drug product for the licensed drug.

TEGSEDI

For TEGSEDI’s commercial drug supply, we are using contract manufacturing organizations, or CMOs, to produce custom raw materials, active
pharmaceutical ingredient, or API, and finished goods. Our CMO partners have extensive technical expertise and current good manufacturing practice, or
cGMP, experience. We believe our current network of CMO partners are capable of providing sufficient quantities to meet anticipated commercial demands.
Additionally, we continue to evaluate relationships with additional suppliers to increase overall capacity as well as reduce further risks. While we believe that
there are alternate sources of supply that can satisfy our commercial requirements, we cannot be certain that identifying and establishing relationships with
such sources, if necessary, would not result in significant delay or material additional costs. We also cannot provide assurance that we will not experience a
disruption in supply from our current CMO partners.

CMOs are subject to the FDA’s cGMP requirements and other rules and regulations prescribed by foreign regulatory authorities. We depend on our
CMO partners for continued compliance with cGMP requirements and applicable foreign standards.
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WAYLIVRA

Ionis has supplied us with API and finished drug product to complete our ongoing activities for WAYLIVRA through either Ionis’ own
manufacturing processes or through outside vendors. Ionis has also supplied the API and the finished drug product for WAYLIVRA’s commercial launch, if
approved. We believe the API and drug product is adequate for at least the first two years of WAYLIVRA’s commercial launch. We plan to leverage our
relationships with CMOs, to procure our own long-term raw material and drug supplies at competitive prices in the future.

LICA Pipeline

We believe we have sufficient manufacturing capacity, through Ionis, to meet our current development needs, including the ongoing studies for
AKCEA-ANGPTL3-LRrx, AKCEA-APOCIII-Lrx and AKCEA-TTR-Lrx. We believe that we have, or will be able to develop or acquire, sufficient supply
capacity to meet our anticipated future needs. Ionis has supplied the API and the finished drug product for the clinical studies for each of the drugs in our
pipeline through the completion of the on-going studies. Ionis also has agreed to supply and has supplied the API and the finished drug product for our drugs.
We and Ionis have long-standing and strong relationships with third-party vendors who can supply us with both API and finished drug product and are
currently supplying API and finished drug product to other of Ionis' partners. Ionis also has long-standing and strong relationships with the vendors who
supply the key raw materials to Ionis to make our drugs and to a major oligonucleotide CMO. We also believe that with anticipated benefits from increases in
scale and improvements in chemistry, through Ionis or third parties, we will be able to manufacture our antisense drugs at commercially reasonable prices.

For LICA-conjugated drugs, to date, Ionis has manufactured itself or through a contract manufacturing organization only limited supplies of LICA
for their own and our own nonclinical and clinical studies. LICA enables lower doses than unconjugated oligonucleotides. Along with Ionis' expertise in
optimizing manufacturing of oligonucleotides, we believe this will enable the development of new processes to scale up manufacturing of these LICA
conjugated drugs at commercially competitive prices.

Government Regulation and Approval
United States—FDA Process

In the United States, the FDA regulates drugs. The Federal Food, Drug and Cosmetic Act, or FDCA, and other federal and state statutes and
regulations, govern, among other things, the research, development, testing, manufacture, storage, recordkeeping, approval, labeling, promotion and
marketing, distribution, post-approval monitoring and reporting, sampling and import and export of drugs. To obtain regulatory approvals in the United States
and in foreign countries, and subsequently comply with applicable statutes and regulations, we will need to spend substantial time and financial resources.

Approval Process

The FDA must approve any new unapproved drug or certain changes to a previously approved drug before a manufacturer can market it in the
United States. If a company does not comply with applicable United States requirements, it may be subject to a variety of administrative or judicial sanctions,
such as FDA refusal to approve pending applications, Warning or Untitled Letters, clinical holds, drug recalls, drug seizures, total or partial suspension of
production or distribution, injunctions, fines, civil penalties and criminal prosecution. The steps we must complete before we can market a drug include:

. completion of preclinical laboratory tests, animal studies, and formulation studies, all performed in accordance with the FDA's Good
Laboratory Practice, or GLP, regulations;

. submission to the FDA of an IND application for human clinical testing, which must become effective before human clinical studies start. The
sponsor must update the IND annually;

«  approval of the study by an independent institutional review board, or IRB, or ethics committee representing each clinical site before each
clinical study begins;

. performance of adequate and well-controlled human clinical studies to establish the safety and efficacy of the drug for each indication to the
FDA's satisfaction;

. submission to the FDA of an NDA;

. potential review of the drug application by an FDA advisory committee, where appropriate and if applicable;
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. satisfactory completion of an FDA inspection of the manufacturing facility or facilities to assess compliance with current good manufacturing
practices, cGMP, or regulations; and

. FDA review and approval of the NDA.

It generally takes companies many years to satisfy the FDA approval requirements, but this varies substantially based upon the type, complexity
and novelty of the drug or disease. Preclinical tests include laboratory evaluation of a drug's chemistry, formulation, and toxicity, as well as animal trials to
assess the characteristics and potential safety and efficacy of the drug. The conduct of the preclinical tests must comply with federal regulations and
requirements, including GLP. The company submits the results of the preclinical testing to the FDA as part of an IND along with other information, including
information about the drug's chemistry, manufacturing and controls, and a proposed clinical study protocol. Long term preclinical tests, such as animal tests of
reproductive toxicity and carcinogenicity, may continue after submitting the initial IND.

The FDA requires a 30-day waiting period after the submission of each IND before a company can begin clinical testing in humans in the United
States. If the FDA has neither commented on nor questioned the IND within this 30-day period, the IND sponsor may begin the proposed clinical study.
However, the FDA may, within the 30-day time period, raise concerns or questions relating to one or more proposed clinical studies and place the clinical
study on a clinical hold. In such a case, the company and the FDA must resolve any outstanding concerns before the company begins the clinical study.
Accordingly, the submission of an IND may or may not be sufficient for the FDA to permit the sponsor to start a clinical study. The company must also make
a separate submission to an existing IND for each successive clinical study conducted during drug development.

Clinical Studies

Clinical studies involve administering the investigational new drug to healthy volunteers or patients under the supervision of a qualified
investigator. The company must conduct clinical studies:

. in compliance with federal regulations;

«  in compliance with good clinical practice, or GCP, an international standard meant to protect the rights and health of patients and to define the
roles of clinical study sponsors, administrators and monitors; and

. under protocols detailing the objectives of the trial, the safety monitoring parameters and the effectiveness criteria.

The company must submit each protocol involving testing on United States patients and subsequent protocol amendments to the FDA as part of the
IND. The FDA may order the temporary, or permanent, discontinuation of a clinical study at any time, or impose other sanctions, if it believes that the
sponsor is not conducting the clinical study in accordance with FDA requirements or presents an unacceptable risk to the clinical study patients. The sponsor
must also submit the study protocol and informed consent information for patients in clinical studies to an IRB for approval. An IRB may halt the clinical
study, either temporarily or permanently, for failure to comply with the IRB's requirements, or may impose other conditions.

Companies generally divide the clinical investigation of a drug into three or four phases.

*  Phase 1. The company evaluates the drug in healthy human subjects or patients with the target disease or condition. These studies typically
evaluate the safety, dosage tolerance, metabolism and pharmacologic actions of the investigational new drug in humans, the side effects
associated with increasing doses and, if possible, gain early evidence on effectiveness.

*  Phase 2. The company administers the drug to a limited patient population to evaluate dosage tolerance and optimal dosage, identify possible
adverse side effects and safety risks and preliminarily evaluate efficacy.

*  Phase 3. The company administers the drug to an expanded patient population, generally at geographically dispersed clinical study sites, to
generate enough data to statistically evaluate dosage, clinical effectiveness and safety, to establish the overall benefit-risk relationship of the
investigational drug and to provide an adequate basis for product approval.

¢ Phase 4. In some cases, the FDA may condition approval of an NDA for a drug on the company's agreement to conduct additional clinical
studies after approval. In other cases, a sponsor may voluntarily conduct additional clinical studies after approval to gain more information
about the drug. We typically refer to such post-approval studies as Phase 4 clinical studies.
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While companies usually conduct these phases sequentially, they are sometimes overlapped or combined. A combined phase trial, such as a Phase
1/2 or a Phase 2/3 trial, is one that combines elements of objectives from two ordinarily sequential phases of development. For example, in a Phase 1/2 trial,
the objectives may include both dose-finding and initial efficacy. In a Phase 2/3 trial, dosing regimen or population selection objectives are combined with
confirmation of the safety and efficacy of the administration schedule in the intended population.

A pivotal study is a clinical study that adequately meets regulatory agency requirements to evaluate a drug's efficacy and safety to justify the
approval of the drug. Generally, pivotal studies are Phase 3 studies, but the FDA may accept results from Phase 2 studies if the study design provides a well-
controlled and reliable assessment of clinical benefit, particularly in situations in which there is an unmet medical need and the results are sufficiently robust.

The FDA, the IRB or the clinical study sponsor may suspend or terminate a clinical study at any time on various grounds, including a finding that
the research subjects are being exposed to an unacceptable health risk. Additionally, an independent group of qualified experts organized by the clinical study
sponsor, known as a data safety monitoring board or committee, may oversee some clinical studies. This group provides authorization for whether or not a
study may move forward at designated check points based on access to certain data from the study. We may also suspend or terminate a clinical study based
on evolving business objectives and the competitive climate.

Submission of an NDA

After we complete the required clinical testing, we can prepare and submit an NDA to the FDA, which must approve the NDA before we can start
marketing the drug in the United States. An NDA must include all relevant data available from pertinent preclinical and clinical studies, including negative or
ambiguous results as well as positive findings, together with detailed information relating to the drug's chemistry, manufacturing, controls and proposed
labeling, among other things. Data can come from company-sponsored clinical studies on a drug, or from a number of alternative sources, including studies
initiated by investigators. To support marketing authorization, the data we submit must be sufficient in quality and quantity to establish the safety and
effectiveness of the investigational drug to the FDA's satisfaction.

The cost of preparing and submitting an NDA is substantial. The submission of most NDAs is additionally subject to a substantial application user
fee, and the manufacturer and/or sponsor under an approved new drug application are also subject to annual program user fees. The FDA typically increases
these fees annually. Orphan drug designation entitles a party to financial incentives such as opportunities for grant funding towards clinical study costs, tax
advantages and user-fee waivers.

The FDA has 60 days from its receipt of an NDA to determine whether it will accept the application for filing based on the agency's threshold
determination that the application is sufficiently complete to permit substantive review. Once the FDA accepts the filing, the FDA begins an in-depth review.
The FDA has agreed to certain performance goals in the review of NDAs. Under the Prescription Drug User Fee Act, the FDA has a goal of responding to
standard review NDAs within ten months after the 60-day filing review period, but this timeframe is often extended. The FDA reviews most applications for
standard review drugs within ten to 12 months and most applications for priority review drugs within six to eight months. Priority review can be applied to
drugs that the FDA determines offer major advances in treatment or provide a treatment where no adequate therapy exists.

The FDA may also refer applications for novel drugs that present difficult questions of safety or efficacy to an advisory committee. This is typically
a panel that includes clinicians and other experts that will review, evaluate and recommend whether the FDA should approve the application. The FDA is not
bound by the recommendation of an advisory committee, but it generally follows such recommendations. Before approving an NDA, the FDA will typically
inspect one or more clinical sites to assure compliance with GCP and will inspect the facility or the facilities at which the drug is manufactured. The FDA will
not approve the drug unless compliance with cGMP is satisfactory and the NDA contains data that provide evidence that the drug is safe and effective in the
indication studied.

The FDA's Decision on an NDA

After the FDA evaluates the NDA and the manufacturing facilities, it issues either an approval letter or a complete response letter. A complete
response letter indicates that the FDA has completed its review of the application and the agency has determined that it will not approve the application in its
present form. A complete response letter generally outlines the deficiencies in the submission and may require substantial additional clinical data and/or other
significant, expensive and time-consuming requirements related to clinical studies, preclinical studies and/or manufacturing. The FDA has committed to
reviewing resubmissions of the NDA addressing such deficiencies in two or six months, depending on the type of information included. Even if we submit
such data, the
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FDA may ultimately decide that the NDA does not satisfy the criteria for approval. Also, the government may establish additional requirements, including
those resulting from new legislation, or the FDA's policies may change, which could delay or prevent regulatory approval of our drugs under development.

An approval letter authorizes commercial marketing of the drug with specific prescribing information for specific indications. As a condition of
NDA approval, the FDA may require a risk evaluation and mitigation strategy, or REMS, to help ensure that the benefits of the drug outweigh the potential
risks. REMS can include medication guides, communication plans for healthcare professionals, special training or certification for prescribing or dispensing,
dispensing only under certain circumstances, special monitoring and the use of patient registries. The requirement for REMS can materially affect the
potential market and profitability of the drug. Moreover, the FDA may condition approval on substantial post-approval testing and surveillance to monitor the
drug's safety or efficacy. Once granted, the FDA may withdraw drug approvals if the company fails to comply with regulatory standards or identifies
problems following initial marketing.

Changes to some of the conditions established in an approved application, including changes in indications, labeling or manufacturing processes or
facilities, require submission and FDA approval of a new NDA or NDA supplement before we can implement the change. An NDA supplement for a new
indication typically requires clinical data similar to that in the original application, and the FDA uses the same procedures and actions in reviewing NDA
supplements as it does in reviewing new NDAs. As with new NDAs, the FDA often significantly extends the review process with requests for additional
information or clarification.

Expedited review and accelerated approval programs

A sponsor may seek approval of its drug candidate under programs designed to accelerate the FDA's review and approval of NDAs. For example,
the FDA may grant Fast Track Designation to a drug intended for treatment of a serious or life-threatening disease or condition that has potential to address
unmet medical needs for the disease or condition. The key benefits of Fast Track Designation are the eligibility for priority review, rolling review (submission
of portions of an application before the complete marketing application is submitted), and accelerated approval, if the application meets relevant criteria.
Based on results of the Phase 3 clinical study(ies) submitted in an NDA, upon the request of an applicant, the FDA may grant the NDA a priority review
designation, which sets the target date for FDA action on the application at six months after the FDA accepts the application for filing. The FDA grants
priority review where there is evidence that the proposed drug would be a significant improvement in the safety or effectiveness of the treatment, diagnosis,
or prevention of a serious condition. If the criteria for priority review are not met, the application is subject to the standard FDA review period of ten months
after the FDA accepts the application for filing. Priority review designation does not change the scientific/medical standard for approval or the quality of
evidence necessary to support approval.

Under the accelerated approval program, the FDA may approve an NDA on the basis of either a surrogate endpoint that is reasonably likely to
predict clinical benefit, or on a clinical endpoint that can be measured earlier than irreversible morbidity or mortality, that is reasonably likely to predict an
effect on irreversible morbidity or mortality or other clinical benefit, taking into account the severity, rarity or prevalence of the condition and the availability
or lack of alternative treatments. The FDA generally requires post-marketing studies or completion of ongoing studies after marketing authorization to verify
the drug's clinical benefit in relationship to the surrogate endpoint or ultimate outcome in relationship to the clinical benefit. In addition, a sponsor may seek
FDA designation of its drug candidate as a breakthrough therapy if the drug can, alone or in combination with one or more other drugs, treat a serious or life-
threatening disease or condition and preliminary clinical evidence indicates that the drug may demonstrate substantial improvement over existing therapies on
one or more clinically significant endpoints, such as substantial treatment effects observed early in clinical development.

Post-approval Requirements

The FDA regulates drugs that we manufacture or distribute pursuant to FDA approvals and has specific requirements pertaining to recordkeeping,
periodic reporting, drug sampling and distribution, advertising and promotion and reporting of adverse experiences with the drug. After approval, the FDA
must provide review and approval for most changes to the approved drug, such as adding new indications or other labeling claims. There also are continuing,
annual program user fee requirements for any marketed drugs, as well as new application fees for supplemental applications with clinical data.

In some cases, the FDA may condition approval of an NDA for a drug on the sponsor's agreement to conduct additional clinical studies after
approval. In other cases, a sponsor may voluntarily conduct additional clinical studies after approval to gain more information about the drug. We typically

refer to such post-approval studies as Phase 4 clinical studies.
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Drug manufacturers are subject to periodic unannounced inspections by the FDA and state agencies for compliance with cGMP requirements.
There are strict regulations regarding changes to the manufacturing process, and depending on the significance of the change, it may require prior FDA
approval before we can implement it. FDA regulations also require investigation and correction of any deviations from cGMP and impose reporting and
documentation requirements upon us and any third-party manufacturers that we may decide to use. Accordingly, manufacturers must continue to expend time,
money and effort in the area of production and quality control to maintain compliance with cGMP and other aspects of regulatory compliance.

We rely, and expect to continue to rely, on third parties for the production of clinical quantities of our drugs and we expect to rely in the future on
third parties for the production of commercial quantities. Future FDA and state inspections may identify compliance issues at our facilities or at the facilities
of our contract manufacturers that may disrupt production or distribution, or require substantial resources to correct. In addition, discovery of previously
unknown problems with a drug or the failure to comply with applicable requirements may result in restrictions on a drug, manufacturer or holder of an
approved NDA, including withdrawal or recall of the drug from the market or other voluntary, FDA-initiated or judicial actions that could delay or prohibit
further marketing.

The FDA may withdraw approval if a company does not comply with regulatory requirements and maintain standards or if problems occur after the
drug reaches the market. If a company or the FDA discovers previously unknown problems with a drug, including adverse events of unanticipated severity or
frequency, issues with manufacturing processes or the company's failure to comply with regulatory requirements, the FDA may require revisions to the
approved labeling to add new safety information; impose post-marketing studies or other clinical studies to assess new safety risks; or impose distribution or
other restrictions under a REMS program. Other potential consequences may include:

. restrictions on the marketing or manufacturing of the drug, complete withdrawal of the drug from the market or drug recalls;

. fines, warning letters or holds on post-approval clinical studies;

+  the FDA refusing to approve pending NDAs or supplements to approved NDAs, or suspending or revoking drug license approvals;

*  drug seizure or detention, or refusal to permit the import or export of drugs; or

. injunctions or the imposition of civil or criminal penalties.

The FDA strictly regulates marketing, labeling, advertising and promotion of drugs that are placed on the market. Drugs may be promoted only for

the approved indications and in accordance with the provisions of the approved label. The FDA and other agencies actively enforce the laws and regulations
prohibiting the promotion of off-label uses. We could be subject to significant liability if we violated these laws and regulations.

Orphan Drug Designation

The FDA may grant orphan drug designation to drugs intended to treat a rare disease or condition that affects fewer than 200,000 individuals in the
United States, or if it affects more than 200,000 individuals in the United States and there is no reasonable expectation that the cost of developing and making
the drug for this type of disease or condition will be recovered from sales in the United States.

Orphan drug designation entitles a party to financial incentives such as opportunities for grant funding towards clinical study costs, tax advantages
and user-fee waivers. In addition, if a drug receives FDA approval for the indication for which it has orphan designation, the drug has orphan drug exclusivity,
which means the FDA may not approve any other application to market the same drug for the same indication for a period of seven years, except in limited
circumstances, such as a showing of clinical superiority over the drug with orphan exclusivity.
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Pediatric Information

Under the Pediatric Research Equity Act, or PREA, NDAs or supplements to NDAs must contain data to assess the safety and effectiveness of the
drug for the claimed indications in all relevant pediatric subpopulations and to support dosing and administration for each pediatric subpopulation for which
the drug is safe and effective. The FDA may grant full or partial waivers, or deferrals, for submission of data. Unless otherwise required by regulation, PREA
does not apply to any drug for an indication for which the FDA has granted an orphan designation.

U.S. Patent Term Restoration

Patent term can also be extended based on the amount of time the patented drug spends in regulatory review for drug approval. The length of time
between drug launch and patent expiration is significantly less than the full 20-year patent term because companies often obtain the patents relating to a drug
early in development and the development path for regulatory approval is long. In the United States, The Drug Price Competition and Patent Term
Restoration Act of 1984 (commonly known as the Hatch-Waxman Act) permits a patent holder to seek a patent extension, commonly called patent term
restoration, for a patent on a drug governed by the FDCA. The length of patent term restoration is related to the length of time the drug is under regulatory
review. Patent term restoration can be a maximum of 5 years and cannot extend the remaining term of a patent beyond a total of 14 years from the date of
drug approval. Only one patent applicable to an approved drug may be extended. Similar provisions are available in Europe and certain other foreign
jurisdictions to extend the term of a patent that covers an approved drug in that jurisdiction.

Abbreviated New Drug Applications for Generic Drugs

In 1984, with passage of the Hatch-Waxman Act, Congress authorized the FDA to approve generic drugs that are the same as drugs previously
approved by the FDA under the NDA provisions of the statute. To obtain approval of a generic drug, an applicant must submit an abbreviated new drug
application, or ANDA, to the agency. In support of such applications, a generic manufacturer may rely on the preclinical and clinical testing previously
conducted for a drug previously approved under an NDA, known as the reference listed drug, or RLD.

Specifically, in order to approve an ANDA, the FDA must find that the generic version is identical to the RLD with respect to the active
ingredients, the route of administration, the dosage form and the strength of the drug. At the same time, the FDA must also determine that the generic drug is
bioequivalent to the RLD. Under the statute, a generic drug is bioequivalent to an RLD if "the rate and extent of absorption of the generic drug do not show a
significant difference from the rate and extent of absorption of the listed drug..."

Upon approval of an ANDA, the FDA indicates that the generic drug is "therapeutically equivalent" to the RLD and it assigns a therapeutic
equivalence rating to the approved generic drug in its publication "Approved Drug Products with Therapeutic Equivalence Evaluations," also referred to as
the "Orange Book." Physicians and pharmacists consider an "AB" therapeutic equivalence rating to mean that a generic drug is fully substitutable for the
RLD. In addition, by operation of certain state laws and numerous health insurance programs, the FDA's designation of an "AB" rating often results in
substitution of the generic drug without the knowledge or consent of either the prescribing physician or patient.

The FDCA provides a period of five years of non-patent exclusivity for a new drug containing a new chemical entity. In cases where such
exclusivity has been granted, an ANDA may not be filed with the FDA until the expiration of five years unless the submission is accompanied by a
Paragraph IV certification, in which case the applicant may submit its application four years following the original product approval. The FDCA also
provides for a period of three years of exclusivity if the NDA includes reports of one or more new clinical investigations that were conducted by or for the
applicant and are essential to the approval of the application, and are not bioavailability or bioequivalence studies. This three-year exclusivity period often
protects changes to a previously approved drug, such as a new dosage form, route of administration, combination or indication.
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Hatch-Waxman Patent Certification and the 30-month Stay

Upon approval of an NDA or a supplement thereto, NDA sponsors must list with the FDA each patent with claims that cover the applicant's drug or
a method of using the drug. Each of the patents listed by the NDA sponsor is published in the Orange Book. When an ANDA applicant files its application
with the FDA, the applicant is required to certify to the FDA concerning any patents listed for the reference drug in the Orange Book, except for patents
covering methods of use for which the ANDA applicant is not seeking approval. Specifically, the applicant must certify with respect to each patent that:

*  the required patent information has not been filed;
»  the listed patent has expired;
« the listed patent has not expired, but will expire on a particular date and approval is sought after patent expiration; or

. the listed patent is invalid, unenforceable or will not be infringed by the new drug.

A certification that the new drug will not infringe the already approved drug's listed patents or that such patents are invalid or unenforceable is
called a Paragraph IV certification. If the applicant does not challenge the listed patents or indicates that it is not seeking approval of a patented method of
use, the FDA will not approve the ANDA application until all the listed patents claiming the referenced drug have expired.

If the ANDA applicant has provided a Paragraph IV certification to the FDA, the applicant must also send notice of the Paragraph IV certification
to the NDA and patent holders once the ANDA has been accepted for filing by the FDA. The NDA and patent holders may then initiate a patent infringement
lawsuit in response to the notice of the Paragraph IV certification. The filing of a patent infringement lawsuit within 45 days after the receipt of a
Paragraph IV certification automatically prevents the FDA from approving the ANDA until the earlier of 30 months after the receipt of the Paragraph IV
notice, expiration of the patent, or a decision in the infringement case that is favorable to the ANDA applicant.

Disclosure of Clinical Study Information

Sponsors of clinical studies of FDA-regulated products, including drugs, are required to register and disclose certain clinical study information.
Information related to the product, patient population, phase of investigation, trial sites and investigators, and other aspects of the clinical study is then made
public as part of the registration. Sponsors are also obligated to discuss the results of their clinical studies after completion. Disclosure of the results of these
studies can be delayed until the new drug or new indication being studied has been approved. Competitors may use this publicly available information to gain
knowledge regarding the progress of development programs.

Healthcare Reform

In the United States and foreign jurisdictions, the legislative landscape continues to evolve. There have been a number of legislative and regulatory
changes to the healthcare system that could affect our future results of operations. In particular, there have been and continue to be a number of initiatives at
the United States federal and state levels that seek to reduce healthcare costs. In March 2010, the Patient Protection and Affordable Care Act, or PPACA, was
enacted, which includes measures that have significantly changed health care financing by both governmental and private insurers. The provisions of the
PPACA of importance to the pharmaceutical and biotechnology industry are, among others, the following:

. an annual, nondeductible fee on any entity that manufactures or imports certain branded prescription drugs agents, apportioned among these
entities according to their market share in certain government healthcare programs;

*  anincrease in the rebates a manufacturer must pay under the Medicaid Drug Rebate Program to 23.1% and 13% of the average manufacturer
price for branded and generic drugs, respectively;

. a new Medicare Part D coverage gap discount program, in which manufacturers must agree to offer 50% point-of-sale discounts to negotiated
prices of applicable brand drugs to eligible beneficiaries during their coverage gap period, as a condition for the manufacturer's outpatient
drugs to be covered under Medicare Part D;

. extension of manufacturers' Medicaid rebate liability to covered drugs dispensed to individuals who are enrolled in Medicaid managed care
organizations, unless the drug is subject to discounts under the 340B drug discount program;
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«  expansion of eligibility criteria for Medicaid programs by, among other things, allowing states to offer Medicaid coverage to additional
individuals and by adding new mandatory eligibility categories for certain individuals with income at or below 133% of the Federal Poverty
Level, thereby potentially increasing manufacturers' Medicaid rebate liability;

. expansion of the entities eligible for discounts under the Public Health Service pharmaceutical pricing program;

«  expansion of healthcare fraud and abuse laws, including the False Claims Act and the Anti-Kickback Statute, new government investigative
powers and enhanced penalties for noncompliance;

. new requirements under the federal Physician Payments Sunshine Act for drug manufacturers to report information related to payments and
other transfers of value made to physicians and teaching hospitals as well as ownership or investment interests held by physicians and their
immediate family members; and

* a new requirement to annually report certain drug samples that manufacturers and distributors provide to licensed practitioners, or to
pharmacies of hospitals or other healthcare entities.

Since its enactment there have been judicial and Congressional challenges to or proposals to amend certain aspects of PPACA. We expect there will
be additional challenges and amendments to it in the future.

In addition, other health reform measures have been proposed and adopted in the United States since PPACA was enacted. For example, as a result
of the Budget Control Act of 2011, providers are subject to Medicare payment reductions of 2% per fiscal year through 2025 unless additional Congressional
action is taken. Further, the American Taxpayer Relief Act of 2012 reduced Medicare payments to several providers and increased the statute of limitations
period for the government to recover overpayments from providers from three to five years. More recently, there has been heightened governmental scrutiny
over the manner in which manufacturers set prices for their marketed products, which have resulted in several recent Congressional inquiries and proposed
bills designed to, among other things, bring more transparency to drug pricing, review the relationship between pricing and manufacturer patient programs,
and reform government program reimbursement methodologies for drugs.

European Union—EMA Process

In the European Union, drugs follow a similar demanding process as that we described above for the United States and the ICH Common Technical
Document is the basis for applications. Prior to submitting a European Marketing Authorization Application, or MAA, it is necessary to gain approval of a
detailed Pediatric Investigation Plan, or PIP, with the European Medicines Agency's Pediatric Committee, or PDCO. After gaining PIP approval, EU
regulatory authorities can authorize the drug using either the centralized authorization procedure or national authorization procedures.

Centralized Procedure

Under the centralized procedure, after the EMA issues an opinion, the European Commission issues a single marketing authorization valid across
the European Union, as well as Iceland, Liechtenstein and Norway. The centralized procedure is compulsory for human drugs that: are derived from
biotechnology processes, such as genetic engineering; contain a new active substance indicated for the treatment of certain diseases, such as HIV/AIDS,
cancer, diabetes, neurodegenerative disorders or autoimmune diseases and other immune dysfunctions; and are officially designated orphan drugs. For drugs
that do not fall within these categories, an applicant has the option of submitting an application for a centralized marketing authorization to the EMA, as long
as the drug concerned is a significant therapeutic, scientific or technical innovation, or if its authorization would be in the interest of public health.
WAYLIVRA has been granted a Promising Innovative Medicine, or PIM, Designation by the United Kingdom's Medicines and Healthcare products
Regulatory Agency, or MHRA, for the treatment of people with FCS. A PIM Designation is an early indication that a medicinal product is a promising
candidate for the Early Access to Medicines Scheme, or EAMS, in the UK, intended for the treatment, diagnosis or prevention of a life-threatening or
seriously debilitating condition, with the potential to address an unmet medical need.
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National Authorization Procedures

There are also two other possible routes to authorize medicinal products in several countries, which are available for products that fall outside the
scope of the centralized procedure:

. Decentralized procedure. Using the decentralized procedure, an applicant may apply for simultaneous authorization in more than one
European Union country of a medicinal product that has not yet been authorized in any European Union country and that does not fall within
the mandatory scope of the centralized procedure.

. Mutual recognition procedure. In the mutual recognition procedure, a medicine is first authorized in one European Union Member State, in
accordance with the national procedures of that country. Thereafter, further marketing authorizations can be sought from other European
Union countries in a procedure whereby the countries concerned agree to recognize the validity of the original, national marketing
authorization.

Good Manufacturing Practices

Like the FDA, the EMA, the competent authorities of the European Union Member States, and other regulatory agencies regulate and inspect
equipment, facilities and processes used in the manufacturing of drugs prior to approving a drug. If, after receiving clearance from regulatory agencies, a
company makes a material change in manufacturing equipment, location or process, additional regulatory review and approval may be required. Once we or
our partners commercialize drugs, we will be required to comply with cGMP and drug-specific regulations enforced by the European Commission, the EMA
and the competent authorities of European Union Member States following drug approval. Also like the FDA, the EMA, the competent authorities of the
European Union Member States, and other regulatory agencies also conduct regular, periodic visits to re-inspect equipment, facilities and processes following
the initial approval of a drug. If, as a result of these inspections, the regulatory agencies determine that our or our partners' equipment, facilities, or processes
do not comply with applicable regulations and conditions of drug approval, they may seek civil, criminal or administrative sanctions and/or remedies against
us, including the suspension of our manufacturing operations or the withdrawal of our drug from the market.

Data and Market Exclusivity

Similar to the United States, there is a process to authorize generic versions of innovative drugs in the European Union. Generic competitors can
submit abridged applications to authorize generic versions of drugs authorized by EMA through a centralized procedure referencing the innovator's data and
demonstrating bioequivalence to the reference drug, among other things. New drugs in the European Union can receive eight years of data exclusivity
coupled with two years of market exclusivity, and a potential one-year extension, if the marketing authorizations holder obtains an authorization for one or
more new therapeutic indications that demonstrates "significant clinical benefit" in comparison with existing therapies. This system is usually referred to as
"8+2." Abridged applications cannot rely on an innovator's data until after expiry of the eight-year date exclusivity term, meaning that a competitor can file an
application for a generic drug, but the drug cannot be marketed until the end of the market exclusivity term.

Other International Markets—Drug Approval Process

In some international markets (such as China or Japan), although data generated in United States or European Union studies may be submitted in
support of a marketing authorization application, regulators may require additional clinical studies conducted in the host territory, or studying people of the
ethnicity of the host territory, prior to the filing or approval of marketing applications within the country.

Pricing and Reimbursement

Significant uncertainty exists as to the coverage and reimbursement status of any drugs for which we may obtain regulatory approval. In the United
States and in other countries, sales of any drugs for which we receive regulatory approval for commercial sale will depend in part on the availability of
coverage and reimbursement from third-party payors. Third-party payors include government authorities, managed care providers, private health insurers and
other organizations. The process for determining whether a payor will provide coverage for a drug may be separate from the process for setting the
reimbursement rate that the payor will pay for the drug. Third-party payors may limit coverage to specific drugs on an approved list, or formulary, which
might not include all of the FDA-approved drugs for a particular indication. Moreover, a payor's decision to provide coverage for a drug does not imply that
an adequate reimbursement rate will be approved. Additionally, coverage and reimbursement for drugs can differ significantly from payor to payor. One third-
party payor's decision to cover a particular drug does not ensure that other payors will also provide coverage for the drug, or will provide coverage at an
adequate reimbursement rate. Adequate third-party reimbursement may not be available to enable us to maintain price levels sufficient to realize an
appropriate return on our investment in drug development.
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Third-party payors are increasingly challenging the price and examining the medical necessity and cost-effectiveness of drugs and services, in
addition to their safety and efficacy. To obtain coverage and reimbursement for any drug that might be approved for sale, we may need to conduct expensive
pharmacoeconomic studies to demonstrate the medical necessity and cost-effectiveness of our drug. These studies will be in addition to the studies required to
obtain regulatory approvals. If third-party payors do not consider a drug to be cost-effective compared to other available therapies, they may not cover the
drug after approval as a benefit under their plans or, if they do, the level of payment may not be sufficient to allow a company to sell its drugs at a profit.

The U.S. government, state legislatures and foreign governments have shown significant interest in implementing cost containment programs to
limit the growth of government-paid health care costs, including price controls, restrictions on reimbursement and requirements for substitution of generic
drugs for branded prescription drugs. By way of example, the PPACA contains provisions that may reduce the profitability of drugs, including, for example,
increased rebates for drugs sold to Medicaid programs, extension of Medicaid rebates to Medicaid managed care plans, mandatory discounts for certain
Medicare Part D beneficiaries and annual fees based on pharmaceutical companies' share of sales to federal health care programs. Adoption of government
controls and measures, and tightening of restrictive policies in jurisdictions with existing controls and measures, could limit payments for our drugs.

In the European community, governments influence the price of drugs through their pricing and reimbursement rules and control of national health
care systems that fund a large part of the cost of those drugs to consumers. Some jurisdictions operate positive and negative list systems under which drugs
may only be marketed once a reimbursement price has been agreed to by the government. To obtain reimbursement or pricing approval, some of these
countries may require the completion of clinical studies that compare the cost effectiveness of a particular drug candidate to currently available therapies.
Other member states allow companies to fix their own prices for medicines, but monitor and control company profits. The downward pressure on health care
costs in general, particularly prescription drugs, has become very intense. As a result, increasingly high barriers are being erected to the entry of new drugs. In
addition, in some countries, cross border imports from low-priced markets exert a commercial pressure on pricing within a country.

The marketability of any drugs for which we receive regulatory approval for commercial sale may suffer if the government and third-party payors
fail to provide adequate coverage and reimbursement. In addition, the focus on cost containment measures in the United States and other countries has
increased and we expect will continue to increase the pressure on pharmaceutical pricing. Coverage policies and third-party reimbursement rates may change
at any time. Even if we attain favorable coverage and reimbursement status for one or more drugs for which we receive regulatory approval, less favorable
coverage policies and reimbursement rates may be implemented in the future.

Sales and Marketing

Numerous regulatory authorities in addition to the FDA, including, in the United States, the Centers for Medicare & Medicaid Services, other
divisions of the U.S. Department of Health and Human Services, the U.S. Department of Justice, and similar foreign, state and local government authorities,
regulate sales, promotion and other activities following drug approval. As described above, the FDA regulates all advertising and promotion activities for
drugs under its jurisdiction both prior to and after approval. Only those claims relating to safety and efficacy that the FDA has approved may be used in
labeling. Physicians may prescribe legally available drugs for uses that are not described in the drug's labeling and that differ from those we tested and the
FDA approved. Such off-label uses are common across medical specialties and often reflect a physician's belief that the off-label use is the best treatment for
the patients. The FDA does not regulate the behavior of physicians in their choice of treatments, but FDA regulations do impose stringent restrictions on
manufacturers' communications regarding off-label uses. If we do not comply with applicable FDA requirements, we may face adverse publicity, enforcement
action by the FDA, corrective advertising, consent decrees and the full range of civil and criminal penalties available to the FDA. Promotion of off-label uses
of drugs can also implicate the false claims laws described below.

In the United States sales, marketing and scientific/educational programs must also comply with various federal and state laws pertaining to
healthcare "fraud and abuse," including anti-kickback laws and false claims laws. Anti-kickback laws make it illegal for a prescription drug manufacturer to
solicit, offer, receive, or pay any remuneration in exchange for, or to induce, the referral of business, including the purchase or prescription of a particular
drug. Due to the breadth of the statutory provisions, limited statutory exceptions and regulatory safe harbors, and the absence of guidance in the form of
regulations and very few court decisions addressing industry practices, it is possible that our practices might be challenged under anti-kickback or similar
laws. Moreover, recent healthcare reform legislation has strengthened these laws. For example, the PPACA among other things, amends the intent
requirement of the federal anti-kickback and criminal healthcare fraud statutes to clarify that a person or entity does not need to have
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actual knowledge of this statute or specific intent to violate it. In addition, PPACA clarifies that the government may assert that a claim that includes items or
services resulting from a violation of the federal anti-kickback statute constitutes a false or fraudulent claim for purposes of the false claims statutes. False
claims laws prohibit anyone from knowingly and willingly presenting, or causing to be presented for payment, to third-party payors (including Medicare and
Medicaid) claims for reimbursed drugs or services that are false or fraudulent, claims for items or services not provided as claimed, or claims for medically
unnecessary items or services. Our activities relating to the sale and marketing of our drugs may be subject to scrutiny under these laws. Violations of fraud
and abuse laws may be punishable by criminal and civil sanctions, including fines and civil monetary penalties, the possibility of exclusion from federal
healthcare programs (including Medicare and Medicaid) and corporate integrity agreements, which impose, among other things, rigorous operational and
monitoring requirements on companies. Similar sanctions and penalties also can be imposed upon executive officers and employees, including criminal
sanctions against executive officers under the so-called "responsible corporate officer" doctrine, even in situations where the executive officer did not intend
to violate the law and was unaware of any wrongdoing.

Given the significant penalties and fines that can be imposed on companies and individuals if convicted, allegations of such violations often result
in settlements even if the company or individual being investigated admits no wrongdoing. Settlements often include significant civil sanctions, including
fines and civil monetary penalties, and corporate integrity agreements. If the government were to allege or convict us or our executive officers of violating
these laws, our business could be harmed. In addition, private individuals can bring similar actions. Our activities could be subject to challenge for the reasons
discussed above and due to the broad scope of these laws and the increasing attention being given to them by law enforcement authorities. Other healthcare
laws that may affect our ability to operate include the federal Health Insurance Portability and Accountability Act of 1996, or HIPAA, as amended by the
Health Information Technology for Economic and Clinical Health Act, which governs the conduct of certain electronic healthcare transactions and protects
the security and privacy of protected health information; analogous state laws governing the privacy and security of health information, some of which are
more stringent than HIPAA and many of which differ from each other in significant ways and may not have the same effect, and the Physician Payments
Sunshine Act, which requires manufacturers of drugs, devices, biologics, and medical supplies to report annually to the U.S. Department of Health and
Human Services information related to payments and other transfers of value to physicians and teaching hospitals, and ownership and investment interests
held by physicians and their immediate family members. Further, there are an increasing number of state laws that require manufacturers to make reports to
states on pricing and marketing information. Many of these laws contain ambiguities as to what is required to comply with the laws. Given the lack of clarity
in laws and their implementation, our reporting actions could be subject to the penalty provisions of the pertinent state authorities.

Similar rigid restrictions are imposed on the promotion and marketing of drugs in the European Union and other countries. Even in those countries
where we may not be directly responsible for the promotion and marketing of our drugs, if our potential international distribution partners engage in
inappropriate activity it can have adverse implications for us.

The Foreign Corrupt Practices Act

The Foreign Corrupt Practices Act, or FCPA, prohibits any U.S. individual or business from paying, offering, or authorizing payment or offering of
anything of value, directly or indirectly, to any foreign official, political party, or candidate for the purpose of influencing any act or decision of the foreign
entity in order to assist the individual or business in obtaining or retaining business. The FCPA also obligates companies whose securities are listed in the
United States to comply with accounting provisions requiring the company to maintain books and records that accurately and fairly reflect all transactions of
the corporation, including international subsidiaries, and to devise and maintain an adequate system of internal accounting controls for international
operations. Activities that violate the FCPA, even if they occur wholly outside the United States, can result in criminal and civil fines, imprisonment,
disgorgement, oversight, and debarment from government contracts.

Employees

As of February 20, 2019, we employed 248 people. A significant number of our management and professional employees have had prior
experience with pharmaceutical, biotechnology or medical product companies. Collective bargaining agreements do not cover any of our employees and
management considers relations with our employees to be good.

Corporate Information

We incorporated in Delaware in December 2014. Our principal offices are in Boston, Massachusetts. We make available, free of charge, on our
website, www.akceatx.com, our reports on Forms 10-K, 10-Q, 8-K and amendments thereto, as soon as reasonably practical after we file such materials with
the Securities and Exchange Commission. Any information that we include on or link to our website is not a part of this report or any registration statement
that incorporates this report by reference. The SEC also maintains a website that contains reports, proxy and information statements, and other information
regarding issuers that file electronically with the SEC. The address of that site is www.sec.gov.
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Executive Officers of Akcea

The following sets forth certain information regarding our executive officers as of February 20, 2019:

Name Age Position
Paula Soteropoulos 51 Chief Executive Officer
Sarah Boyce 47 President
Michael MacLean 53 Chief Financial Officer
Jeffrey M. Goldberg 46 Chief Operating Officer
Louis St. L. O'Dea, MB BCh BAO, FRCP(C) 68 Chief Medical Officer

PAULA SOTEROPOLOUS
Chief Executive Officer

Ms. Soteropoulos joined Akcea as Chief Executive Officer and as a member of our board of directors in January 2015. Prior to joining Akcea,
Ms. Soteropoulos was a member of the executive leadership team of Moderna Therapeutics Inc., now a public biotechnology company, serving as the
Cardiometabolic Business Unit General Manager and Senior Vice President of Strategic Alliances from July 2013 to December 2014. Prior to Moderna,
Ms. Soteropoulos spent 21 years at Genzyme Corporation in various leadership positions driving strategy, sales and marketing, business development,
manufacturing process development, strategic capacity planning, and supply chain development. Since July 2013, Ms. Soteropoulos has served on the
supervisory board of uniQure N.V., a public biotechnology company. Ms. Soteropoulos also serves on the advisory board of the Tufts University Chemical
and Biological Engineering Department. Our board of directors believes that Ms. Soteropoulos is uniquely suited to serve on our board of directors because of
her experience in the biotechnology industry and her daily insight into corporate matters as our Chief Executive Officer.

SARAH BOYCE
President

Ms. Boyce joined Akcea as a Board member and President in April 2018. Previously, she was the Chief Business Officer of Ionis Pharmaceuticals.
In this role Ms. Boyce was responsible for leading investor relations and corporate communications, business development, alliance management, competitive
intelligence and patient advocacy. She led the effort to establish a global agreement with Ionis and Novartis to develop and commercialize AKCEA APO(a)-
Lrx and AKCEA APOCIII-Lrx. Ms. Boyce also served as Vice President, Head of International Business Strategy and Operations at Forest Laboratories, Inc.
where she led the establishment and expansion of their international pharmaceutical and consumer health businesses. Prior to Forest, she served as a global
business leader at Alexion and Novartis. Sarah Boyce is an experienced life sciences industry leader who has built out and overseen divisions and global
commercial operations for a range of innovative therapies including Soliris®, Gleevec® and Tasigna®.

MICHAEL MACLEAN
Chief Financial Officer

Mr. MacLean has served as Chief Financial Officer of Akcea since September 2017. Prior to joining Akcea, from September 2015 to September
2017, Mr. MacLean was Chief Financial Officer and Executive Vice President for PureTech Health, an advanced, clinical-stage, public biopharmaceutical
company focusing on diseases caused by dysfunctions in the nervous, gastrointestinal and immune systems. Previously, Mr. MacLean served as Senior Vice
President of Finance and Chief Accounting Officer of Biogen Inc. where he led the Company's worldwide finance organization.

JEFFREY M. GOLDBERG
Chief Operating Officer

Mr. Goldberg joined Akcea as Chief Operating Officer in January 2015. Prior to joining Akcea, from December 2012 to September 2014,
Mr. Goldberg was a member of the executive leadership team at Proteostasis Therapeutics, Inc., now a public biotechnology company focusing on neurology
and orphan diseases, where he served as Vice President of Business Operations. Prior to that, Mr. Goldberg spent over 11 years in positions of increasing
responsibility with Genzyme and Sanofi S.A., most recently as Associate Vice President, Project Head, within Sanofi Oncology.
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LOUIS ST. L. ODEA
Chief Medical Officer

Dr. O'Dea joined Akcea as Chief Medical Officer in January 2016. Prior to joining Akcea, Dr. O'Dea was Chief Medical Officer at Oxford
Immunotec Global PLC, now a public diagnostics company, from June 2014 to January 2016, overseeing medical affairs and clinical development. Prior to
Oxford, Dr. O'Dea was Chief Medical Officer and Head of Regulatory Affairs at Moderna from January 2012 to June 2014. Before Moderna, Dr. O'Dea held
positions including Chief Medical Officer at Radius Health, Inc., a public biopharmaceuticals company, an academic position at McGill University, and
worldwide Head of Clinical Development for Endocrine and Metabolic products at Serono.

ITEM 1A. RISK FACTORS

Investing in our securities involves a high degree of risk. You should consider carefully the following information about the risks described below,
together with the other information contained in this Report and in our other public filings in evaluating our business. If any of the following risks actually
occur, our business could be materially harmed, and our financial condition and results of operations could be materially and adversely affected. As a result,
the trading price of our securities could decline, and you might lose all or part of your investment. The risks and uncertainties described below are not the
only ones we face. Additional risks and uncertainties not presently known to us or that we currently believe to be immaterial may also adversely affect our
business.

Risks Related to Our Financial Condition and Need for Additional Capital
We have a limited operating history and may never become profitable.

Ionis Pharmaceuticals, Inc., or Ionis, incorporated us as a Delaware corporation in December 2014, and we have operated as an affiliate of Ionis
since that time. As such, we have limited experience as a company, and no experience operating independently from Ionis, and have not yet demonstrated that
we can successfully overcome many of the risks and uncertainties frequently encountered in new and rapidly evolving fields, particularly the biotechnology
and pharmaceutical fields.

As a company, we have limited experience commercializing products. Our ability to generate substantial revenue and achieve profitability depends
on our ability, alone or with strategic partners, to successfully develop our drugs, obtain the regulatory approvals necessary to commercialize our drugs,
including WAYLIVRATM (volanesorsen), AKCEA-APO(a)-Lrx, AKCEA-TTR-Lgrx and our other drugs in development, and continue the commercialization
of TEGSEDI ™ (inotersen). Although we received our first revenue from product sales in the fourth quarter of 2018, if we are not successful in growing
revenue and controlling costs, we will not achieve profitable operations or positive cash flow, and even if we achieve profitability in the future, we may not
sustain profitability in subsequent periods. Our ability to generate revenue sufficient to achieve profitability from product sales depends heavily on our and
our current and future strategic partners' success in:

. completing clinical development of WAYLIVRA for additional indications and nonclinical and clinical development of AKCEA-APO(a)-LRx,
AKCEA-TTR-Lrx, AKCEA-ANGPTL3-Lrx and AKCEA-APOCIII-LRy;

. seeking and obtaining regulatory and marketing authorization for our drugs, including TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx and
our other drugs in development;

. managing supply and manufacturing relationships with third parties that can provide the amount and quality of products and services we need
to continue to commercialize TEGSEDI and to develop and, if approved, commercialize WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-
Lrx and our other drugs in development;

. launching and commercializing WAYLIVRA, AKCEA-ANGPTL3-Lrx and AKCEA-TTR-LRrx and continuing the commercialization of
TEGSEDI by managing a sales, marketing and distribution infrastructure;

. launching and co-commercializing AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lgrx through our collaboration with Novartis Pharma AG, or
Novartis, under terms that we may negotiate with Novartis in the future;

+  educating physicians about our target patient populations, including the polyneuropathy of hereditary transthyretin-mediated amyloidosis in
adult patients in the United States, stage 1 or stage 2 polyneuropathy in adult patients with hereditary TTR Amyloidosis, or hATTR, in the EU
or Canada, patients with familial chylomicronemia syndrome, or FCS, and patients with familial partial lipodystrophy, or FPL;
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. obtaining market acceptance of TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx and our other drugs in development as
viable treatment options;

. obtaining and maintaining adequate coverage and reimbursement from third-party payors for TEGSEDI, WAYLIVRA, AKCEA-APO(a)-LRrx,
AKCEA-TTR-LRx and our other drugs in development;

*  addressing any competing technological and market developments;
. negotiating favorable terms in any partnership, licensing or other arrangements into which we may enter;
*  maintaining, protecting and expanding our portfolio of intellectual property rights, including patents, product trademarks and know-how;

. developing and commercializing WAYLIVRA, AKCEA-ANGPTL3-Lrx, AKCEA-TTR-Lrx and our other drugs in development and
continuing the commercialization of TEGSEDI without infringing others' intellectual property rights; and

+  attracting, hiring and retaining qualified personnel.

We may not successfully develop our products or generate product revenue sufficient to cover operating expenses or become profitable. If we
cannot achieve or maintain profitability, it would depress the market price of our common stock and could impair our ability to raise capital, expand our
business, diversify our product offerings or continue our operations. If the market price of our common stock declined, you could lose all or part of your
investment.

We have incurred losses since our inception.

Because drug development requires substantial lead-time and funding prior to commercialization, we have incurred expenses while generating
limited revenue from our operating activities since our formation. Our net losses were $225.8 million and $121.6 million for the years ended December 31,
2018 and December 31, 2017 (as revised), respectively. As of December 31, 2018, we had an accumulated deficit of approximately $522.0 million. Most of
the losses resulted from costs incurred in connection with our development programs and from general and administrative costs associated with our
operations. We expect to incur additional operating losses for the foreseeable future, and these losses may increase if we cannot generate substantial revenue.

We will require substantial additional funding to achieve our goals. If we fail to obtain timely funding, we may need to curtail or abandon some of our
programs.

All of our drugs are undergoing clinical studies. All of our drug programs, except TEGSEDI in the United States, EU, and Canada, will require
additional nonclinical and/or clinical testing and/or marketing authorization prior to commercialization. We will need to spend significant additional resources
to conduct these activities. Our expenses could increase beyond expectations if the U.S. Food and Drug Administration, or FDA, the European Medicines
Agency, or EMA, or other regulatory authorities require us to perform clinical studies and other studies in addition to those that we currently anticipate. As of
December 31, 2018, we had cash, cash equivalents and investments equal to $252.6 million. Our operating expenses were $295.7 million and $163.9 million
for the ended December 31, 2018 and December 31, 2017, respectively.

Prior to our IPO, we funded our operating activities through a $100.0 million cash contribution we received from Ionis in 2015, $75.0 million that
we received from initiating our collaboration with Novartis and $106.0 million in drawdowns under our line of credit with Ionis. The line of credit converted
to our common stock when we closed our IPO. We no longer have access to the line of credit following the closing of our IPO and we do not have any firm
commitment from Ionis to fund our cash flow deficits or provide other direct or indirect financial assistance to us. Additionally, in July 2017 we received
$182.3 million in net proceeds from our IPO including $25.0 million that Ionis invested in our IPO and the Novartis concurrent private placement of $50.0
million. In April 2018, we received $200.0 million from the common stock we issued in connection with the licensing transaction with Ionis discussed in
Note 7, License Agreements and Services Agreement with Ionis, to our consolidated financial statements included in this Form 10-K. We expect that we will
need to raise additional funding to continue developing the drugs in our pipeline and to seek regulatory approval for and to commercialize TEGSEDI,
WAYLIVRA and other drugs in our pipeline.

We have received marketing authorization approval for TEGSEDI from the FDA for the treatment of the polyneuropathy of hATTR in adult
patients in the United States, from the European Commission, or EC, and from Health Canada for the treatment of stage 1 or stage 2 polyneuropathy in adult
patients with hATTR, and we will continue to incur significant costs commercializing TEGSEDI. Even if we obtain marketing authorizations to sell
WAYLIVRA, AKCEA-APO(a)-Lrx or AKCEA-TTR-LRx, we will incur
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significant costs to commercialize the approved product. To date, only one of our product(s), TEGSEDI, has commercially launched, and even if we generate
substantial revenue from the sale of approved products, we may not become profitable and would need to obtain additional funding to continue operations.

Risks Related to Clinical Development, Regulatory Review and Approval of Our Drugs

If the results of clinical testing indicate that any of our drugs are not suitable for commercial use, we may need to abandon one or more of our drug
development programs.

Drug discovery and development has inherent risks and the historical failure rate for drugs is high. Antisense drugs are a relatively new approach to
therapeutics. If we cannot demonstrate that our drugs are safe and effective for human use in the intended indication, we may need to abandon one or more of
our drug development programs.

If any of our drugs in clinical studies, including WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx and our other drugs in development, do
not show sufficient safety and efficacy in patients with the targeted indication, it would negatively affect our development and commercialization goals for the
drug and we would have expended significant resources with little or no benefit to us.

Even if our drugs are successful in preclinical and earlier-stage clinical studies, the drugs may not be successful in later-stage clinical studies.

Successful results in preclinical or initial clinical studies, including the results of earlier studies for our drugs in development, may not predict the
results of subsequent clinical studies, including the Phase 3 study of WAYLIVRA for the treatment of FPL and the Phase 3 study of AKCEA-APO(a)-LRrx in
patients with established cardiovascular disease and elevated levels of lipoprotein(a). There are a number of factors that could cause a clinical study to fail or
be delayed, including:

«  the clinical study may produce negative or inconclusive results;
. regulators may require that we hold, suspend or terminate clinical research for noncompliance with regulatory requirements;

*  we, our partners, the FDA or foreign regulatory authorities could suspend or terminate a clinical study due to adverse side effects of a drug on
people in the study;

*  we or our partners may decide, or regulators may require us, to conduct additional preclinical testing or clinical studies;
*  we or our partners may not identify, recruit and train suitable clinical investigators at a sufficient number of study sites;
»  the institutional review board for a prospective site might withhold or delay its approval for the study;

. enrollment in our clinical studies may be slower than we anticipate;

. patients who enroll in the clinical study may later drop out due to adverse events, a perception they are not benefiting from participating in the
study, fatigue with the clinical study process or personal issues;

. a clinical study site may deviate from the protocol for the study;

*  the cost of our clinical studies may be greater than we anticipate;

*  we or our partners may require additional capital to fund the clinical study;

. our partners may decide not to exercise any existing options to license and conduct additional clinical studies for our drugs; and

«  the supply or quality of our drugs or other materials necessary to conduct the clinical studies may be insufficient, inadequate or delayed.

In addition, WAYLIVRA and AKCEA-APOCIII-Lrx have the same mechanism of action, TEGSEDI and AKCEA-TTR-LRy, also have the same
mechanism of action and all of our current drugs, including WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-ANGPTL3-Lrx and AKCEA-APOCIII-LRy, are
chemically similar to each other and the drugs Ionis and other companies are developing separately. As a result, a safety observation we, Ionis or other
companies encounter with one of our or their drugs could have or be perceived by a regulatory authority to have an impact on a different drug we are

developing. This could cause the FDA and other regulators to ask questions or take actions that could harm or delay our ability to develop and commercialize
our drugs or
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increase our costs. For example, the FDA or other regulatory agencies could request, among other things, any of the following regarding one of our drugs:
additional information or commitments before we can start or continue a clinical study, protocol amendments, increased safety monitoring, additional product
labeling information, and post-approval commitments. Similarly, we have an ongoing Phase 3 study of WAYLIVRA in patients with FPL, an ongoing open
label extension study of WAYLIVRA in patients with FCS and an open label extension study of TEGSEDI in patients with hATTR, and an early access
program, or EAP, for both WAYLIVRA and TEGSEDI. Adverse events or results from these studies or the EAPs could negatively impact our pending or
future marketing approval applications for WAYLIVRA and TEGSEDI in patients with FCS or hATTR amyloidosis or the commercial opportunity for
WAYLIVRA or TEGSEDI. In August 2018 we received a Complete Response Letter, or CRL, from the FDA regarding the new drug application for
WAYLIVRA in which the FDA determined that the safety concerns identified with WAYLIVRA in our clinical development program outweighed the
expected benefits of triglyceride lowering in patients with FCS. We also received a Notice of Noncompliance withdrawal letter, or Non-W, from Health
Canada for WAYLIVRA in November 2018. We and Ionis are engaged with the FDA and plan to work with Health Canada to confirm a path forward for
WAYLIVRA. As a result, we will need to submit additional data to FDA and may need to conduct additional clinical studies before obtaining marketing
authorization, which in turn could delay or prevent us from generating any revenue or profit from the sale of WAYLIVRA. The regulatory authorities and
Europe could have a similar response to the pending marketing authorization application. Any failure or delay in the clinical studies for any of our drugs in
development could reduce the commercial potential or viability of our drugs.

We may not have appropriately designed the planned and ongoing clinical studies for WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lgx and our
other drugs in development to support submission of a marketing application to the FDA and foreign regulatory authorities or demonstrate safety or
efficacy at the level required by the FDA and foreign regulatory authorities for product approval.

We completed a Phase 3 clinical program for WAYLIVRA for the treatment of FCS in 2018 and are conducting or plan to conduct additional
clinical studies for WAYLIVRA in patients with FPL, as well as for AKCEA-TTR-Lrx, AKCEA-APO(a)-Lrx, AKCEA-ANGPTL3-Lrx and AKCEA-
APOCIII-LRx.

Even if we achieve positive results on the endpoints for these clinical studies or any future clinical studies, the FDA or foreign regulatory
authorities may believe the clinical studies do not show the appropriate balance of safety and efficacy in the indication being sought or may interpret the data
differently than we do, and deem the results insufficient to demonstrate the appropriate balance of safety and efficacy at the level required for product
approval. For example, in August 2018 we received a CRL from the FDA regarding the new drug application for WAYLIVRA in which the FDA determined
that the safety concerns identified with WAYLIVRA in our clinical development program outweighed the expected benefits of triglyceride lowering in
patients with FCS. We also received a Non-W from Health Canada for WAYLIVRA in November 2018. We and Ionis are engaged with the FDA and plan to
work with Health Canada to confirm a path forward for WAYLIVRA. As a result, we will need to submit additional data to the FDA and may need to conduct
additional clinical studies before obtaining marketing authorization, which in turn could delay or prevent us from generating any revenue or profit from the
sale of WAYLIVRA. The CHMP of the EMA has adopted a positive opinion recommending conditional marketing authorization of WAYLIVRA as an
adjunct to diet in adult patients with genetically confirmed FCS who are at high risk for pancreatitis, in whom response to diet and triglyceride lowering
therapy has been inadequate. The positive opinion will now be referred to the EC, which grants marketing authorization for medicines in the European Union,
as well as to European Economic Area members Iceland, Liechtenstein and Norway, however, the EC may decide not to adopt the CHMP’s positive opinion.
These risks are more likely to occur since we are developing our drugs against therapeutic targets or to treat diseases in which there is little or no clinical
experience. In addition, these risks may be more likely to occur for WAYLIVRA since there were some patients in the Phase 3 program that experienced
serious platelet events (grade 4 thrombocytopenia), a condition in which the patient has very low platelet levels, and additional patients experienced other
adverse events in the program, including patients who discontinued participation in the APPROACH study due to platelet count declines. We believe that the
enhanced monitoring we have implemented to support early detection and management of these issues can help manage these safety issues so that patients
can continue treatment. Since implementation of the enhanced monitoring, serious platelet events have been infrequent.

We may make modifications to the clinical study protocols or designs of our ongoing clinical studies that delay enrollment or completion of such
clinical studies and could delay regulatory approval of WAYLIVRA and our other drugs in development. Any failure to obtain approval for WAYLIVRA,
AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx and our other drugs in development on the timeline that we currently anticipate, or at all, would have a material and
adverse impact on our business, prospects, financial condition and results of operations and could cause our stock price to decline.
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Clinical studies for WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx, AKCEA-ANGPTL3-LRrx, AKCEA-APOCIII-LRx or our other drugs may not
demonstrate safety or efficacy at the level required by the FDA and foreign regulatory authorities for product approval.

The EMA is currently reviewing our application for regulatory approval for WAYLIVRA. The CHMP of the EMA has adopted a positive opinion
recommending conditional marketing authorization of WAYLIVRA as an adjunct to diet in adult patients with genetically confirmed FCS who are at high risk
for pancreatitis, in whom response to diet and triglyceride lowering therapy has been inadequate. The positive opinion will now be referred to the EC, which
grants marketing authorization for medicines in the European Union, as well as to European Economic Area members Iceland, Liechtenstein and Norway,
however, the EC may decide not to adopt the CHMP’s positive opinion. We and Ionis are conducting or intend to conduct clinical studies for AKCEA-
APO(a)-Lrx, AKCEA-TTR-LRrx, AKCEA-ANGPTL3-LRrx and AKCEA-APOCIII-LRx,

Even if positive results on the endpoints for the clinical studies are achieved, the FDA or foreign regulatory authorities may believe the clinical
studies do not show the appropriate balance of safety and efficacy in the indication being sought or may interpret the data differently than we do, and may
deem the results insufficient to demonstrate the appropriate balance of safety and efficacy at the level required for product approval. For example, in August
2018 we received a CRL from the FDA regarding the new drug application for WAYLIVRA in which the FDA determined that the safety concerns identified
with WAYLIVRA in our clinical development program outweighed the expected benefits of triglyceride lowering in patients with FCS. We also received a
Non-W from Health Canada for WAYLIVRA in November 2018. We and Ionis are engaged with the FDA and plan to work with Health Canada to confirm a
path forward for WAYLIVRA. As a result, we will need to submit additional data to FDA and may need to conduct additional clinical studies before
obtaining marketing authorization, which in turn could delay or prevent us from generating any revenue or profit from the sale of WAYLIVRA. The
regulatory authorities in Europe could have a similar response to the pending marketing authorization application. As an additional example, the foreign
regulatory authorities could claim that we have not tested WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx, AKCEA-ANGPTL3-Lrx and AKCEA-
APOCIII-LRx in a sufficient number of patients to demonstrate that the drug is safe and effective in patients with other indications to support an application
for marketing authorization for the applicable indication. In such a case, we may need to conduct additional clinical studies before obtaining marketing
authorization, which would be expensive and delay the development and commercialization of the drug.

Any failure to obtain approvals for WAYLIVRA in other important markets outside of the United States and Canada, including the EU, on the
timeline that we currently anticipate, or at all, would have a material and adverse impact on our business, prospects, financial condition and results of
operations and could cause our stock price to decline.

If we or our partners fail to obtain regulatory approval for our drugs, including WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lgx and our other
drugs in development, or additional approvals for TEGSEDI, we or our partners cannot sell them in the applicable markets.

We cannot guarantee that any of our drugs, including WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx and our other drugs in development,
will be safe and effective, or will be approved or receive additional approvals for commercialization. We and our partners must conduct time-consuming,
extensive and costly clinical studies to demonstrate the safety and efficacy of each of our drugs, including WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-
TTR-LRx and our other drugs in development, before they can be approved, or receive additional approvals, for sale. We and our partners must conduct these
studies in compliance with FDA regulations and with comparable regulations in other countries.

We or our partners may not obtain necessary regulatory approvals on a timely basis, if at all, for any of our drugs. It is possible that regulatory
authorities will not approve TEGSEDI in additional markets or any of our other drugs, including WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx and
our other drugs in development, for marketing. If the FDA or another regulatory authority believes that we or our partners have not sufficiently demonstrated
the safety or efficacy of any of our drugs, including WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx and our other drugs in development, the
authority will not approve the specific drug or will require additional studies, which can be time consuming and expensive and which will delay or harm our
ability to successfully commercialize the drug. For example, in August 2018 we received a CRL from the FDA regarding the new drug application for
WAYLIVRA in which the FDA determined that the safety concerns identified with WAYLIVRA in our clinical development program outweighed the
expected benefits of triglyceride lowering in patients with FCS. We also received a Non-W from Health Canada for WAYLIVRA in November 2018. We and
Ionis are engaged with the FDA and plan to work with Health Canada to confirm a path forward for WAYLIVRA. As a result, we will need to submit
additional data to FDA and may need to conduct additional clinical studies before obtaining marketing authorization, which in turn could delay or prevent us
from generating any revenue or profit from the sale of WAYLIVRA. The regulatory authority in Europe could have a similar response to the pending
marketing authorization.
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The FDA or other comparable foreign regulatory authorities can delay, limit or deny approval of a drug for many reasons, including:
. such authorities may disagree with the design or implementation of our clinical studies;

*  we or our partners may be unable to demonstrate to the satisfaction of the FDA or other regulatory authorities that a drug is safe and effective
for any indication;

*  such authorities may not accept clinical data from studies conducted at clinical facilities that have deficient clinical practices or that are in
countries where the standard of care is potentially different from the United States;

*  we or our partners may be unable to demonstrate that our drug's clinical and other benefits outweigh its safety risks to support approval;
*  such authorities may disagree with the interpretation of data from preclinical or clinical studies;

. such authorities may find deficiencies in the manufacturing processes or facilities of third-party manufacturers who manufacture clinical and
commercial supplies for our drugs; and

+  the approval policies or regulations of such authorities or their prior guidance to us or our partners during clinical development may
significantly change in a manner rendering our clinical data insufficient for approval.

Failure to successfully develop WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx and our other drugs in development, or to receive
marketing authorization for these drugs in important markets or delays in these authorizations would prevent or delay the commercial launch of the drug, and,
as a result, would negatively affect our ability to generate revenue.

We may not be able to benefit from orphan drug designation for WAYLIVRA, TEGSEDI or any of our other drugs.

The FDA and EMA have granted orphan drug designation to TEGSEDI and to WAYLIVRA for the treatment of patients with FCS. In addition, the
EMA has granted orphan drug designation to WAYLIVRA for the treatment of patients with FPL. The FDA, however, refused to grant our request for orphan
drug designation for WAYLIVRA for the treatment of patients with FPL in the United States in 2017.

In the United States, under the Orphan Drug Act, the FDA may designate a drug as an orphan drug if it is intended to treat a rare disease or
condition, which is generally defined as a patient population of fewer than 200,000 individuals in the United States. Orphan drug designation does not convey
any advantage in, or shorten the duration of, the regulatory review and approval process, but it can provide financial incentives, such as tax advantages and
user-fee waivers, as well as longer regulatory exclusivity periods.

Even if approval is obtained on a drug that has been designated as an orphan drug, we may lose orphan drug exclusivity if the FDA determines that
the request for designation was materially defective or if we cannot assure sufficient quantity of the applicable drug to meet the needs of patients with the rare
disease or condition, or if a competitor is able to gain approval for the same drug in a safer or more effective form or that makes a major contribution to
patient care.

Even if we maintain orphan drug exclusivity for TEGSEDI or WAYLIVRA for the treatment of patients with FCS or obtain orphan drug
exclusivity for our other drugs, the exclusivity may not effectively protect the drug from competition because regulatory authorities still may authorize
different drugs for the same condition.

We may expend our limited resources to pursue a particular drug or indication and fail to capitalize on drugs or indications that may be more profitable
or for which there is a greater likelihood of success.

We will continue to dedicate a substantial amount of our resources to commercialize TEGSEDI and support the continued development of
AKCEA-TTR-LRx. In addition, we may dedicate a substantial amount of our resources to develop and seek regulatory approval for WAYLIVRA to treat
patients with FCS and FPL. As a result, we may forego or delay pursuit of opportunities with our other drugs or for other indications that later prove to have
greater commercial potential. Our resource allocation decisions may cause us to fail to capitalize on viable commercial drugs or profitable market
opportunities. Our spending on current and future research and development programs and drugs for specific indications may not yield any commercially
viable drugs.
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Our drugs, including TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lgrx and our other drugs in development, could be subject to
regulatory limitations following approval.

Following approval of a drug, we and our partners must comply with comprehensive government regulations regarding the manufacture, marketing
and distribution of drug products. Promotional communications regarding prescription drugs must be consistent with the information in the product's
approved labeling. We and our partners may not obtain the labeling claims necessary or desirable to successfully commercialize our drug products, including
TEGSEDI, and if approved, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx and our other drugs in development.

The FDA and foreign regulatory authorities can impose significant restrictions on an approved drug product through the product label and on
advertising, promotional and distribution activities. For example:

*  In the United States, TEGSEDIs label contains a boxed warning for thrombocytopenia and glomerulonephritis,

. TEGSEDI requires periodic blood and urine monitoring, and

«  in the United States TEGSEDI is available only through a Risk Evaluation and Mitigation Strategy, or REMS, program.

In addition, when approved, the FDA or a foreign regulatory authority may condition approval on the performance of post-approval clinical studies
or patient monitoring, which could be time consuming and expensive. If the results of such post-marketing studies are not satisfactory, the FDA or a foreign

regulatory authority may withdraw marketing authorization or may condition continued marketing on commitments from us or our partners that may be
expensive and/or time consuming to fulfill.

In addition, if we or others identify side effects after any of our drug products are on the market, if manufacturing problems occur subsequent to
regulatory approval, or if we, our manufacturers or our partners fail to comply with regulatory requirements, we or our partners could be subject to:

. changes to the product label;

. restrictions on the marketing of a product;

. restrictions on product distribution;

. restrictions on such products' manufacturing processes;

. requirements to conduct post-marketing clinical studies;

. Untitled or Warning Letters;

»  withdrawal of the products from the market;

. refusal to approve pending applications or supplements to approved applications that we submit;

. recall of products;

+ fines, restitution or disgorgement of profits or revenue;

. suspension or withdrawal of regulatory approvals;

. refusal to permit the import or export of our products;

*  product seizure;

. injunctions;

*  restrictions on our ability to conduct clinical studies, including full or partial clinical holds on ongoing or planned clinical studies; or

. imposition of civil or criminal penalties.

Any one or a combination of these events could prevent us from achieving or maintaining market acceptance of the affected drug product or could

substantially increase the costs and expenses of commercializing such drug product, which in turn could delay or prevent us from generating any revenue or
profit from the sale of the drug product.
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The development and commercialization of TEGSEDI and WAYLIVRA may place strain on our management team’s time and attention and may divert
our management team’s attention from our other existing products.

Although we have personnel with experience commercializing drugs, we ourselves have limited experience commercializing products. We
commercially launched TEGSEDI during the fourth quarter of 2018 and, if regulatory approval is obtained, we plan to commercially launch WAYLIVRA
during 2019. The commercial launch of TEGSEDI will continue to and, if approved, the commercial launch of WAYLIVRA will, require significant efforts
and the devotion of substantial resources, as we finalize regulatory submissions, manage the manufacturing of sufficient quantities of product to support long-
term commercial sales and integrate, optimize or maintain, as applicable, the global sales, marketing, medical, for each of WAYLIVRA and TEGSEDI, and
patient support infrastructure, which may place pressure on the management team’s time and attention. These efforts may also divert the attention of the
management team from our other business operations, such as the development or commercialization of our other pipeline products, including AKCEA-
APO(a)-Lrx, AKCEA-TTR-Lrx, AKCEA-ANGPTL3-Lrx and AKCEA-APOCIII-Lrx. As a result, our business, results of operations, financial condition
and prospects for future growth could be adversely impacted and the market price of our common stock may decline.

Risks Related to Commercialization of Our Drugs

If we cannot effectively manage our marketing and sales capabilities or enter into agreements with third parties to market and sell our drug products, we
may not generate product revenue.

We commercially launched TEGSEDI in the fourth quarter of 2018 and, if approved, plan to commercialize WAYLIVRA. To successfully
commercialize TEGSEDI and WAYLIVRA, we must effectively manage our marketing, sales and distribution capabilities or make arrangements with third
parties to perform these services. We may not be successful in doing so. To commercialize WAYLIVRA in the initial indications we plan to pursue and to
continue the commercialization of TEGSEDI, we will need to optimize and maintain specialty sales forces in the global regions where we currently market or
expect to market TEGSEDI and WAYLIVRA, supported by case managers, reimbursement specialists, partnerships with specialty pharmacies, injection
training, routine blood and urine monitoring and a medical affairs team. We may seek to further penetrate markets by expanding our sales forces or through
strategic partnerships with other pharmaceutical or biotechnology companies or third-party sales organizations.

Even though certain members of our management team and other employees have significant experience commercializing drug products, as a
company we have limited experience marketing, selling or distributing drug products, and there are significant risks involved in building and managing a
commercial infrastructure. It is expensive and time consuming for us to maintain our own sales forces and related compliance protocols to market TEGSEDI
and it will be increasingly expensive and time consuming as we commercially launch additional drug products, if approved. We may never successfully
optimize or manage this capability and any failure could delay or preclude the commercial launch of WAYLIVRA or adversely affect TEGSEDI sales. We
and our partners, if any, will have to compete with other companies to recruit, hire, train, manage and retain marketing and sales personnel. As a result of our
receipt of a CRL from the FDA regarding the new drug application for WAYLIVRA, on September 6, 2018, we enacted a plan to reorganize our workforce to
better align with the immediate needs of our business. In connection with this reorganization plan, we reduced our workforce by approximately 12%. If
WAYLIVRA is subsequently approved in the United States, we will again need to increase our operations and expand our use of third-party contractors.

We have incurred expenses launching TEGSEDI in the EU, Canada and the U.S. and integrating and managing the marketing and sales
infrastructure. If regulatory requirements or other factors cause the commercialization of TEGSEDI to be less successful than expected in important markets,
we would incur additional expenses for having invested in these capabilities prior to realizing any significant revenue from sales of TEGSEDI. Our sales
force and marketing teams may not successfully commercialize TEGSEDI.

We will incur expenses prior to the launch of WAYLIVRA to integrate and manage the marketing and sales infrastructure. If regulatory
requirements or other factors cause a delay in the commercial launch of WAYLIVRA, we would incur additional expenses for having invested in these
capabilities earlier than required and prior to realizing any revenue from sales of WAYLIVRA. Our sales force and marketing teams may not successfully
commercialize WAYLIVRA.
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To the extent we decide to rely on third parties to commercialize TEGSEDI or WAYLIVRA in a particular geographic market, we may receive less
revenue than if we commercialized TEGSEDI or WAYLIVRA by ourselves. For example, in August 2018, we granted PTC Therapeutics International
Limited, or PTC Therapeutics, the exclusive right to commercialize TEGSEDI and WAYLIVRA in Latin America and certain Caribbean countries, and will
continue to rely on PTC Therapeutics to commercialize TEGSEDI and WAYLIVRA in those geographic markets. In addition, in August 2018 we entered into
an agreement with Accredo Health Group, Inc., or Accredo, a subsidiary of Express Scripts, to be our specialty pharmacy partner for distribution of
TEGSEDI in the U.S. Further, we have less control over the sales efforts of other third parties, including PTC Therapeutics and Accredo, involved in
commercializing TEGSEDI or WAYLIVRA.

If we cannot effectively build and manage our distribution, medical affairs, market access, marketing and sales infrastructure, or find a suitable
third party to perform such functions, the sales of TEGSEDI and commercial launch of WAYLIVRA may be adversely affected, which could have a material
adverse effect on our business, prospects, financial condition and results of operations.

If we are unable to rely on third-party specialty channels to distribute our drugs to patients we may be unable to generate adequate revenue

We and our strategic partners have contracted with, rely on and will continue to rely on third-party specialty pharmacies to distribute our drugs to
patients. A specialty pharmacy is a pharmacy that specializes in dispensing medications for complex or chronic conditions, a process that requires a high level
of patient education and ongoing management. Our management team will need to devote a significant amount of its attention to optimizing and managing
this distribution network. If we cannot effectively optimize and manage this distribution process, the commercial launch of WAYLIVRA, AKCEA-APO(a)-
Lrx and AKCEA-TTR-LRx and the sales of TEGSEDI will be adversely affected.

In addition, the use of specialty pharmacies involves certain risks, including, but not limited to, risks that these organizations will:

. not provide us with accurate or timely information regarding their inventories, the number of patients who are using our drugs or complaints
regarding our drugs;

. not effectively sell or support TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx or our other drugs;
. reduce or discontinue their efforts to sell or support TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx or our other drugs;

*  not devote the resources necessary to sell TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx or our other drugs in the
volumes and within the time frames that we expect;

. not satisfy financial obligations to us or others; or

M cease operations.

Any such events may result in decreased sales and lower revenue, which could have a material adverse effect on our business, prospects, financial
condition and results of operations.

If the market does not accept our drugs, including TEGSEDI, WAYLIVRA, AKCEA-TTR-Lgx and our other drugs in development, we are not likely to
generate substantial product revenue or become profitable.

Even though we have obtained marketing authorization approval from the FDA, the EC and Health Canada for TEGSEDI, and if we or our
strategic partners obtain a marketing authorization for WAYLIVRA, AKCEA-TTR-LRx and our other drugs in development, our success will depend upon the
medical community, patients and third-party payors accepting our drugs as medically useful, cost-effective, safe and convenient. Even if the FDA or foreign
regulatory authorities authorize our drugs for commercialization, doctors may not prescribe our drugs to treat patients. We and our partners may not
successfully commercialize additional drugs.

Additionally, in many of the markets where we or our partners may sell our drugs in the future, if we cannot agree with the government or other
third-party payors regarding the price we can charge for our drugs, then we may not be able to sell our drugs in that market. Similarly, cost control initiatives
by governments or third-party payors could decrease the price received for our drugs or increase patient coinsurance to a level that makes the continued
commercializing of TEGSEDI and the commercializing of WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx and our other drugs in development
economically unviable.
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The degree of market acceptance for TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx and our other drugs in development
depends upon a number of factors, including the:

*  receipt and scope of marketing authorizations;

. establishment and demonstration in the medical and patient community of the efficacy and safety of our drugs and their potential advantages
over competing products;

. cost and effectiveness of our drugs compared to other available therapies;
. patient convenience of the dosing regimen for our drugs; and

*  reimbursement by government and third-party payors.

Based on the profile of our drugs, physicians, patients, patient advocates, payors or the medical community in general may not accept and/or use
any drugs that we may develop.

For example, the product label for TEGSEDI in the United States has a boxed warning for thrombocytopenia and glomerulonephritis, requires
periodic blood and urine monitoring, and TEGSEDI has a Risk Evaluation and Mitigation Strategy, or REMS, program. Our main competition in the U.S.
market for TEGSEDI is ONPATTRO (patisiran), marketed by Alnylam Pharmaceuticals, Inc. Although ONPATTRO requires intravenous administration and
pre-treatment with steroids, it does not have a boxed warning or REMS. Additionally, in the clinical studies with WAYLIVRA, declines in platelet counts
were observed in many patients and some patients discontinued the study because of platelet declines. Therefore, we expect the product label for WAYLIVRA
will require periodic blood monitoring. In each case, these label requirements could negatively affect our ability to attract and retain patients for these drugs.
We believe that the enhanced monitoring we have implemented to support early detection and management of these issues can help manage these safety
issues so that patients can continue treatment. Since implementation of the enhanced monitoring, serious platelet events have been infrequent. While we
believe we can better maintain patients on TEGSEDI and WAYLIVRA through our patient-centric commercial approach where we plan to have greater
involvement with physicians and patients, if we cannot effectively maintain patients on TEGSEDI and WAYLIVRA, we may not be able to generate
substantial revenue from TEGSEDI and WAYLIVRA sales.

The patient populations suffering from FCS and FPL are small and have not been established with precision. If the actual number of patients is smaller
than we estimate, or if we cannot raise awareness of these diseases and diagnosis is not improved, our revenue and ability to achieve profitability from
WAYLIVRA may be adversely affected.

We estimate there are 3,000 to 5,000 FCS patients and an additional 3,000 to 5,000 FPL patients globally. Our estimates of the sizes of the patient
populations are based on published studies as well as internal analyses. If the results of these studies or our analyses of them do not accurately reflect the
number of patients with FCS and FPL, our assessment of the market potential for WAYLIVRA may be inaccurate, making it difficult or impossible for us to
meet our revenue goals, or to obtain and maintain profitability. In addition, as is the case with most orphan diseases, if we cannot successfully raise awareness
of these diseases and improve diagnosis, it will be more difficult or impossible to achieve profitability.

In addition, since the patient populations for FCS and FPL are small, the per-patient drug pricing must be priced appropriately in order to recover
our development and manufacturing costs, fund adequate patient support programs and achieve profitability. For these initial indications, we may not
maintain or obtain sufficient sales volume at a price that justifies our product development efforts and our sales and marketing and manufacturing expenses.

The patient population suffering from hATTR amyloidosis is small and has not been established with precision. If the actual number of patients is smaller
than we estimate, or if we cannot raise awareness of the disease and diagnosis is not improved, our revenue and ability to achieve profitability from either
TEGSEDI or AKCEA-TTR-LRx may be adversely affected.

Our estimate of the sizes of the patient populations are based on published studies as well as internal analyses. If the results of these studies or our
analyses of them do not accurately reflect the number of patients with hATTR amyloidosis, our assessment of the market potential for either TEGSEDI or
AKCEA-TTR-LRrx may be inaccurate, making it difficult or impossible for us to meet our revenue goals, or to obtain and maintain profitability. In addition, as
is the case with most orphan diseases, if we cannot successfully raise awareness of these diseases and improve diagnosis, it will be more difficult or
impossible to achieve profitability. For these initial indications, we may not maintain or obtain sufficient sales volume at a price that justifies our product
development efforts and our sales and marketing and manufacturing expenses.
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If we or our partners fail to compete effectively, WAYLIVRA, TEGSEDI and our other drugs in development will not contribute significant revenue.

Our competitors engage in drug discovery throughout the world, are numerous and include, among others, major pharmaceutical companies and
specialized biopharmaceutical firms. Our competitors may succeed in developing drugs that are:

. safer than our drugs;

. more effective than our drugs;

*  priced lower than our drugs;

. reimbursed more favorably by government and other third-party payors than our drugs; or

*  more convenient to use than our drugs.

These competitive developments could make our drugs, including WAYLIVRA, TEGSEDI, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx and our
other drugs in development, obsolete or non-competitive. Further, all of our drugs are delivered by injection, which may render them less attractive to patients
than non-injectable products offered by our current or future competitors.

Many of our competitors have substantially greater financial, technical and human resources than we do. In addition, many of these competitors
have significantly greater experience than we do in conducting preclinical testing and human clinical studies, in obtaining FDA and other regulatory
authorizations and in commercializing pharmaceutical products. Accordingly, our competitors may succeed in obtaining regulatory authorization for products
earlier than we do. Marketing and sales capability is another factor relevant to the competitive position of our drugs, and many of our competitors will have
greater marketing and sales capabilities than our capabilities.

There are several pharmaceutical and biotechnology companies engaged in the development or commercialization of products against targets that
are also targets of drugs in our development pipeline. For example, if approved, WAYLIVRA could face competition from drugs like metreleptin and
gemcabene. Metreleptin, produced by Novelion Therapeutics, Inc., is currently approved in the U.S. and E.U. for use in generalized lipodystrophy patients.
WAYLIVRA may also compete with gemcabene, an oral small molecule that reduces apoC-III, that Gemphire Therapeutics, Inc. is developing to treat
patients with triglycerides above 500 mg/dL.

As an additional example, TEGSEDI could face competition from drugs like ONPATTRO, marketed by Alnylam for hATTR amyloidosis with
polyneuropathy in the U.S. and E.U., tafamidis, available in the E.U. for stage 1 hATTR amyloidosis with polyneuropathy and under review in the U.S. for
ATTR with cardiomyopathy, and AG10, which is being developed by Eidos for patients with ATTR with cardiomyopathy. For example, ONPATTRO is
approved in the United States and Europe for a similar and broader indication as TEGSEDI. AG10, which recently completed its Phase 2 dose-finding study,
is an orally administered TTR tetramer stabilizer for ATTR amyloidosis. If WAYLIVRA, TEGSEDI or the other drugs in our pipeline cannot compete
effectively with these and other products with common or similar indications to the drugs in our pipeline, we may not be able to generate substantial revenue
from our product sales.

If government or other third-party payors fail to provide adequate coverage and payment rates for TEGSEDI, WAYLIVRA, AKCEA-APO(a)-LRx,
AKCEA-TTR-LRx and our other drugs in development, our revenue and prospects for profitability will be limited.

In both domestic and foreign markets, sales of our future products will depend in part upon the availability of coverage and reimbursement from
third-party payors. The majority of patients in the United States who would fit within our target patient populations for our drugs have their healthcare
supported by a combination of Medicare coverage, other government health programs such as Medicaid, managed care providers, private health insurers and
other organizations. Coverage decisions may depend upon clinical and economic standards that disfavor new drug products when more established or lower
cost therapeutic alternatives are already available or subsequently become available. Assuming coverage is approved, the resulting reimbursement payment
rates might not be enough to make our drugs affordable. Accordingly, TEGSEDI and, if approved, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx
and our other drugs in development, will face competition from other therapies and drugs for limited financial resources. We may need to conduct post-
marketing studies to demonstrate the cost-effectiveness of any future products to satisfy third-party payors. These studies might require us to commit a
significant amount of management time and financial and other resources. Third-party payors may never consider our future products as cost-effective.
Adequate third-party coverage and reimbursement might not be available to enable us to maintain price levels sufficient to realize an appropriate return on
investment in product development.
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Third-party payors, whether foreign or domestic, or governmental or commercial, are developing increasingly sophisticated methods of controlling
healthcare costs. In addition, in the United States, no uniform policy of coverage and reimbursement for drug products exists among third-party payors.
Therefore, coverage and reimbursement for drug products can differ significantly from payor to payor. Further, we believe that future coverage and
reimbursement will likely be subject to increased restrictions both in the United States and in international markets. For example, in the United States, recent
health reform measures have resulted in reductions in Medicare and other healthcare funding, and there have been several recent U.S. Congressional inquiries
and proposed federal legislation designed to, among other things, reform government program reimbursement methodologies for drug products and bring
more transparency to drug pricing. Third-party coverage and reimbursement for our products or drugs may not be available or adequate in either the United
States or international markets, which would negatively affect the potential commercial success of our products, our revenue and our profits.

If we are found in violation of federal or state "fraud and abuse" laws or other healthcare laws and regulations, we may be required to pay a penalty
and/or be suspended from participation in federal or state healthcare programs, which may adversely affect our business, financial condition and results
of operation.

We may be subject to various federal and state laws pertaining to healthcare "fraud and abuse," including anti-kickback laws and false claims laws.
Anti-kickback laws, among other things, make it illegal for a prescription drug manufacturer to pay, or offer to pay, a healthcare provider to refer, purchase or
prescribe a particular drug. Due to the breadth of the statutory and regulatory provisions, it is possible that government authorities and others might challenge
our practices under anti-kickback or other fraud and abuse laws. Moreover, recent healthcare reform legislation has strengthened these laws. In addition, false
claims laws prohibit anyone from knowingly and willingly presenting, or causing to be presented for payment, to government third-party payors, including
Medicare and Medicaid claims for reimbursed drugs that are false or fraudulent, claims for items or services not provided as claimed, or claims for medically
unnecessary items or services. Our activities relating to the sale and marketing of our products may be subject to scrutiny under these laws. If we violated
fraud and abuse laws, we could face a combination of:

+  criminal and civil sanctions, including fines and civil monetary penalties;
. the possibility of exclusion from federal healthcare programs, including Medicare and Medicaid; and

. corporate integrity agreements, which could impose rigorous operational and monitoring requirements on us.

Given the significant penalties and fines that the government can impose on companies and individuals if convicted, allegations of violations often
result in settlements even if the company or individual being investigated admits no wrongdoing. Settlements often include significant civil sanctions,
including fines and civil monetary penalties, and corporate integrity agreements. If the government were to allege or convict us or our executive officers of
violating these laws, our business could be harmed. In addition, private individuals may bring similar actions under the False Claims Act. Our activities could
be subject to challenge for the reasons discussed above and due to the broad scope of these laws and the increasing focus on these laws by law enforcement
authorities. To the extent we have access to protected health information we could be subject to federal and state health information privacy and security laws,
including without limitation, the Health Insurance Portability and Accountability Act of 1996, or HIPAA, as amended by the Health Information Technology
for Economic and Clinical Health Act, which governs the conduct of certain electronic healthcare transactions and protects the security and privacy of
protected health information. State health information privacy and security laws in certain circumstances are more stringent than HIPAA and many of the
state laws differ from each other in significant ways and may not have the same effect, thus complicating compliance. Our failure to comply with applicable
federal and state health information privacy and security laws could subject us to significant fines and multi-year corrective action plans. TEGSEDI
commercially launched in the U.S. in the fourth quarter of 2018 and as such we are now required to report annually to Centers for Medicare and Medicaid
Services certain information related to payments and other transfers of value we may provide to physicians and teaching hospitals. Further, an increasing
number of state laws require manufacturers to make reports to states on pricing and marketing information. Many of these laws are unclear as to what is
required to comply with the laws. Given the lack of clarity in laws and their implementation, our reporting actions could be subject to the penalty provisions
of the pertinent state authorities.

Similar rigid restrictions related to anti-kickbacks and promoting and marketing medicinal products apply in the European Union and other
countries. Authorities in these countries strictly enforce these restrictions. Even in those countries where we will not be directly responsible for promoting and

marketing our products, inappropriate activity by any of our international commercialization partners we may have could harm us.
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Risks Related to Dependence on Third Parties
We plan to substantially depend on our collaboration with Novartis to develop and commercialize AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lgx.

We have granted Novartis an exclusive option to exclusively license each of AKCEA-APO(a)-Lrx and AKCEA-APOCIII-LRy pursuant to our
strategic collaboration, option and license agreement with Novartis, In February 2019, Novartis exercised its option to license AKCEA-APO(a)-Lrx. We plan
to substantially depend on Novartis to further develop and commercialize AKCEA-APO(a)-Lrx and potentially AKCEA-APOCIII-Lrx. We initiated this
collaboration primarily to have Novartis:

. conduct the cardiovascular outcome studies that are likely to be required for approval of AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lgx:;
. seek and obtain regulatory approvals for AKCEA-APO(a)-Lrx and AKCEA-APOCIII-LRry; and
. globally commercialize AKCEA-APO(a)-Lrx and AKCEA-APOCIII-LRx.

Since Novartis has exercised its option to license AKCEA-APO(a)-Lrx, we will rely on Novartis to further develop, obtain regulatory approvals
for, and commercialize it. In general, we cannot control the amount and timing of resources that Novartis devotes to our strategic collaboration. If Novartis
fails to use commercially reasonable efforts to further develop, obtain regulatory approvals for, or commercialize AKCEA-APO(a)-LRrx, or if Novartis' efforts
are not effective, our business may be negatively affected. Novartis could pursue other technologies or develop other drugs either on its own or in
collaboration with others to treat the same diseases as we and Novartis plan to treat with AKCEA-APO(a)-Lrx. Novartis could pursue these technologies and
develop these other drugs at the same time as it is developing or commercializing AKCEA-APO(a)-Lrx, and Novartis is not required to inform us of such
activities.

If Novartis exercises its option to license AKCEA-APOCIII-Lrx, we would rely on Novartis to further develop, obtain regulatory approvals for,
and commercialize it. In general, we cannot control the amount and timing of resources that Novartis devotes to our strategic collaboration. If Novartis fails to
use commercially reasonable efforts to further develop, obtain regulatory approvals for, or commercialize AKCEA-APOCIII-LRy, or if Novartis' efforts are
not effective, our business may be negatively affected. Novartis could pursue other technologies or develop other drugs either on its own or in collaboration
with others to treat the same disease as we and Novartis plan to treat with AKCEA-APOCIII-Lgrx. Novartis could pursue these technologies and develop these
other drugs at the same time as it is developing or commercializing AKCEA-APOCIII-Lrx and Novartis is not required to inform us of such activities.

Our strategic collaboration with Novartis may not continue for various reasons. Novartis can terminate our agreement at any time and is under no
obligation to exercise the options we granted them. If Novartis stops developing or commercializing AKCEA-APO(a)-LRx, or does not exercise its option to
license AKCEA-APOCIII-Lrx, we will have to seek additional sources for funding and may have to delay or reduce our development and commercialization
plans for these drugs.

In addition, following Novartis’ exercise of its option to license AKCEA-APO(a)-Lrx in February 2019, and if Novartis exercises its option to
license AKCEA-APOCIII-LRy, Novartis will be responsible for the long-term supply of drug substance and finished drug product for the licensed drug.

Our strategic collaboration with Novartis may not result in the successful commercialization of AKCEA-APO(a)-Lrx or AKCEA-APOCIII-LRy. If
Novartis does not successfully develop, manufacture or commercialize AKCEA-APO(a)-Lrx or AKCEA-APOCIII-Lrx, we may receive limited or no
revenues for these drugs.

We plan to substantially depend on our collaboration with PTC Therapeutics to commercialize TEGSEDI and WAYLIVRA in Latin America and certain
Caribbean countries.

In August 2018, we granted PTC Therapeutics International Limited the exclusive right to commercialize TEGSEDI and WAYLIVRA in Latin
America and certain Caribbean countries. We plan to substantially depend on PTC to commercialize these drugs in those geographic markets.
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In general, we cannot control the amount and timing of resources that PTC devotes to our strategic collaboration. If PTC fails to use commercially
reasonable efforts to obtain regulatory approvals for, or commercialize these drugs, or if PTC’s efforts are not effective, our business may be negatively
affected. PTC could pursue other technologies or develop other drugs either on its own or in collaboration with others to treat the same diseases as we and
PTC plan to treat with TEGSEDI and WAYLIVRA. PTC could pursue these technologies and develop these other drugs at the same time as it is developing or
commercializing TEGSEDI and WAYLIVRA, and PTC is not required to inform us of such activities.

Our strategic collaboration with PTC may not continue for various reasons. If PTC stops commercializing a drug, we will have to seek additional
sources for funding and may have to delay or reduce our commercialization plans for TEGSEDI and WAYLIVRA in Latin America or certain Caribbean
countries.

Our strategic collaboration with PTC may not result in the successful commercialization of TEGSEDI or WAYLIVRA in Latin America or certain
Caribbean countries. If PTC does not successfully commercialize TEGSEDI or WAYLIVRA, we may receive limited revenue for TEGSEDI or no revenue
for WAYLIVRA in Latin America or certain Caribbean countries.

AKCEA-APOCIII-Lgx and AKCEA-ANGPTL3-Lgx may compete with WAYLIVRA, which could reduce our expected revenues for WAYLIVRA.

WAYLIVRA and AKCEA-APOCIII-Lrx both inhibit the production of the same protein. We believe the enhancements we incorporated into
AKCEA-APOCIII-Lgrx can provide greater patient convenience by allowing for significantly lower doses and less frequent administration compared to
WAYLIVRA. As such, if Novartis exercises its option and successfully commercializes AKCEA-APOCIII-Lrx while we are commercializing WAYLIVRA,
to the extent physicians and patients elect to use AKCEA-APOCIII-Lrx instead of WAYLIVRA, it will reduce the revenue we derive from WAYLIVRA. In
addition, while AKCEA-ANGPTL3-Lrx and WAYLIVRA use different mechanisms of action, if AKCEA-ANGPTL3-LRx can effectively lower triglyceride
levels in FCS patients, it may likewise reduce the revenue we derive from WAYLIVRA.

If we cannot manufacture our drugs or contract with a third party to manufacture our drugs at costs that allow us to charge competitive prices to buyers,
we will not be able to operate profitably.

To successfully commercialize TEGSEDI and, if approved, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx and our other drugs in
development, we will need to optimize and manage large-scale commercial manufacturing capabilities either on our own or through a third-party
manufacturer. In addition, as our drug development pipeline matures, we will have a greater need for clinical study and commercial manufacturing capacity.
We have no direct experience manufacturing pharmaceutical products of the chemical class represented by our drugs, called oligonucleotides, on a
commercial scale for the systemic administration of a drug. We currently rely and expect to rely for the foreseeable future on Ionis' manufacturing capacity
and efficiency and the capacity and efficiency of third parties to produce our oligonucleotide drugs, and our business could be negatively affected if Ionis and
these third parties ceased to provide us with this capability for any reason. In addition, there are a small number of suppliers for certain raw materials that we
use to manufacture our drugs, and some of these suppliers will need to increase their scale of production to meet our projected needs for commercial
manufacturing. Further, if we cannot continue to acquire raw materials from these suppliers on commercially reasonable terms or at all, we may be required to
find alternative suppliers, which could be expensive and time consuming and negatively affect our ability to develop or commercialize our drugs in a timely
manner or at all. We may not be able to manufacture our drugs at a cost or in quantities necessary to make commercially successful products.

We do not have long-term supply agreements for our drugs. We cannot guarantee that we will have a steady supply of drug to complete clinical
studies, make registration batches for approval or satisfy market demand if commercialized at prices that are commercially acceptable. In addition, if we need
to change manufacturers for any reason, we will need to verify that the new manufacturer maintains facilities and procedures that comply with quality
standards and with all applicable regulations and guidelines. The delays associated with verifying a new manufacturer could negatively affect our ability to
develop drugs in a timely manner or within budget.

Also, manufacturers must adhere to the FDA's current Good Manufacturing Practices regulations and similar regulations in foreign countries,
which the applicable regulatory authorities enforce through facilities inspection programs. Our contract manufacturers may not comply or maintain
compliance with Good Manufacturing Practices, or similar foreign regulations. Non-compliance could significantly delay or prevent receipt of marketing
authorization for our drugs, including authorizations for WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx and our other drugs in development, or
result in enforcement action after authorization that could limit the commercial success of our drugs, including WAYLIVRA, TEGSEDI, AKCEA-APO(a)-
Lrx, AKCEA-TTR-LRx and our other drugs in development.
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We depend on Ionis and third parties to conduct our clinical studies for our drugs and any failure of those parties to fulfill their obligations could
adversely dffect our development and commercialization plans.

We depend on Ionis and independent clinical investigators, contract research organizations and other third-party service providers to conduct the
clinical studies for our drugs and expect to continue to do so in the future. For example, we use clinical research organizations for the clinical studies for
WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx and our other drugs in development. We rely heavily on these parties for successful execution of our
clinical studies, but do not control many aspects of their activities. For example, the investigators are not our employees. However, we are responsible for
ensuring that these third parties conduct each of our clinical studies in accordance with the general investigational plan, approved protocols for the study and
applicable regulations. Ionis and third parties may not complete activities on schedule or may not conduct our clinical studies in accordance with regulatory
requirements or our stated protocols. The failure of these parties to carry out their obligations or a termination of our relationship with these third parties
could delay or prevent the development, marketing authorization and commercialization of our drugs, including authorizations for WAYLIVRA, AKCEA-
APO(a)-Lrx, AKCEA-TTR-LRrx and our other drugs in development.

We may seek to form additional partnerships in the future with respect to WAYLIVRA, and our other drugs in development, and we may not realize the
benefits of such partnerships.

Although we intend to develop and commercialize WAYLIVRA for patients with FCS and FPL ourselves, we may form partnerships, create joint
ventures or collaborations or enter into licensing arrangements with third parties for the development and commercialization of our drugs in development. For
example, we have granted PTC an exclusive license to commercialize WAYLIVRA in Latin America and certain Caribbean countries. We face significant
competition in seeking appropriate strategic partners and the negotiation process is time-consuming and complex. Any delays in entering into new strategic
partnership agreements related to our drugs could delay the development and commercialization of our drugs and reduce their competitiveness even if they
reach the market. Moreover, we may not be successful in our efforts to establish other strategic partnerships or other collaborative arrangements for any
additional drugs because the potential partner may consider that our development pipeline is not advanced enough to justify a collaborative effort, or that
WAYLIVRA and our other drugs in development do not have the requisite potential to demonstrate safety and efficacy in the target populations in other
geographic markets. In addition, we will need to mutually agree with Ionis on the terms of any additional sublicenses to a third party for WAYLIVRA and our
other drugs in development. If we cannot mutually agree on terms for a sublicense to a third party or if Ionis does not agree to a sublicense at all, it could
delay our ability to develop and commercialize WAYLIVRA and our other drugs in development. Even if we are successful in establishing such a strategic
partnership or collaboration, we cannot be certain that, following such a strategic transaction or collaboration, we will be able to progress the development
and commercialization of the applicable drugs as envisioned, or that we will achieve the revenue that would justify such transaction. If we do not accurately
evaluate the commercial potential or target market for a particular drug, we may relinquish valuable rights to that drug through future collaboration, licensing
or other arrangements in cases in which it would have been more advantageous for us to retain sole development and commercialization rights.

Risks Related to Our Relationship with Ionis

Ionis controls the direction of our business, and the concentrated ownership of our common stock will prevent you and other stockholders from
influencing significant decisions.

Ionis owns 67,383,965 shares of our common stock, or approximately 75 percent, of the economic interest and voting power of our outstanding
common stock as of February 20, 2019, which ownership will be expected to increase further if we achieve certain milestone events and pay the associated
milestone payment in shares of common stock pursuant to the payment election. As long as Ionis beneficially controls a majority of the voting power of our
outstanding common stock, it will generally be able to determine the outcome of all corporate actions requiring stockholder approval, including the election
and removal of directors. Even if Ionis were to control less than a majority of the voting power of our outstanding common stock, it may influence the
outcome of such corporate actions so long as it owns a significant portion of our common stock. If Ionis continues to hold its shares of our common stock, it
could remain our controlling stockholder for an extended period of time or indefinitely.

The licensing transaction with Ionis and the common stock issuances in connection with the achievement of the TEGSEDI regulatory milestones
has increased Ionis’ ownership percentage, and this increase, along with Ionis’ increased reliance on Akcea as a commercialization partner, given that Akcea
could now be commercializing at least two Ionis-developed products (WAYLIVRA and TEGSEDI), may increase the length of time during which Ionis will
control us. As a general matter, the TEGSEDI license agreement and the related Investor Rights Agreement increased Ionis’ control over our affairs. In
addition, our TEGSEDI licensing agreement requires Ionis’ consent to the budget related to the commercialization of TEGSEDI and AKCEA-TTR-LRx.
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Ionis' interests may not be the same as, or may conflict with, the interests of our other stockholders. You will not be able to affect the outcome of
any stockholder vote while Ionis controls the majority of the voting power of our outstanding common stock. As a result, Ionis can control, directly or
indirectly and subject to applicable law, all matters affecting us, including:

. any determination with respect to our business strategy and policies, including the appointment and removal of officers and directors;
. any determinations with respect to mergers, business combinations or disposition of assets;

»  our financing and dividend policy;

. compensation and benefit programs and other human resources policy decisions;

«  termination of, changes to or determinations under our existing license agreements and services agreement with Ionis;

. changes to any other agreements that may adversely affect us; and

. determinations with respect to our tax returns.

Because Ionis' interests may differ from ours or yours, actions that Ionis takes with respect to us, as our controlling stockholder, may not be
favorable to us or you.

As a “controlled company” under the marketplace rules of the Nasdaq Stock Market, we may rely on exemptions from certain corporate governance
requirements that provide protection to stockholders of companies that are subject to such requirements.

Ionis beneficially owns more than 50% of the voting power of our outstanding common stock. As a result, we are a “controlled company” under
the marketplace rules of the Nasdaq Stock Market, or Nasdaq, and eligible to rely on exemptions from Nasdaq corporate governance requirements generally
obligating listed companies to maintain:

* A board of directors having a majority of independent directors;

. A compensation committee composed entirely of independent directors that approves the compensation payable to the company’s chief
executive officer and other executive officers; and

* A nominating committee composed entirely of independent directors that nominates candidates for election to the board of directors, or that
recommends such candidates for nomination by the board of directors (or obligating the listed company to cause a majority of the board’s
independent directors to exercise this oversight of director nominations).

Currently, a majority of our board is made up of independent directors. As a controlled company, we have and in the future may avail ourselves of
some of these exemptions. Accordingly, our stockholders may not have the same protections afforded to stockholders of companies that are subject to the
Nasdaq corporate governance requirements described above.

If Ionis sells a controlling interest in our company to a third party in a private transaction, you may not realize a change of control premium on shares of
our common stock, and we may become subject to the control of a presently unknown third party.

Ionis owns a significant equity interest in our company. This means that Ionis could choose to sell some or all of its shares of our common stock in
a privately negotiated transaction, which, if sufficient in size, could result in a change of control of our company.

Ionis' ability to privately sell its shares of our common stock, with no requirement for a concurrent offer to be made to acquire your shares of our
common stock, could prevent you from realizing any change of control premium on your shares of our common stock that may otherwise accrue to Ionis on
its private sale of our common stock. Additionally, if Ionis privately sells its significant equity interest in our company, we may become subject to the control
of a presently unknown third party. Such third party may have conflicts of interest with those of other stockholders. In addition, if Ionis sells a controlling
interest in our company to a third party, such a sale could negatively impact or accelerate any future indebtedness we may incur, and negatively impact any
other commercial agreements and relationships, all of which may adversely affect our ability to run our business as described herein and may have a material
adverse effect on our operating results and financial condition.
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Certain of our directors and officers may have actual or potential conflicts of interest because of their positions with Ionis.

Damien McDevitt, Chief Business Officer for Ionis, and B. Lynne Parshall, Senior Strategic Advisor and board member for Ionis, serve on our
board of directors and retain their positions or engagements with Ionis. In addition, these individuals own Ionis equity and Ionis equity awards. Ionis common
stock, options to purchase Ionis common stock and other Ionis equity awards represent a significant portion of these individuals' net worth. Their position at
Ionis and the ownership of any Ionis equity or equity awards creates, or may create the appearance of, conflicts of interest when we ask these individuals to
make decisions that could have different implications for Ionis than the decisions have for us. In addition, our certificate of incorporation provides for the
allocation of certain corporate opportunities between us and Ionis. Under these provisions, neither Ionis or its other affiliates, nor any of their officers,
directors, agents or stockholders, will have any obligation to present to us certain corporate opportunities. For example, a director of our company who also
serves as a director, officer or employee of Ionis or any of its other affiliates may present to Ionis certain acquisitions, in-licenses, potential development
programs or other opportunities that may be complementary to our business and, as a result, such opportunities may not be available to us. To the extent
attractive corporate opportunities are allocated to Ionis or its other affiliates instead of to us, we may not be able to benefit from these opportunities.

The resources Ionis provides us under the license agreements and the services agreement may not be sufficient for us to operate as a standalone
company, and we may experience difficulty in separating our resources from Ionis.

Because we have not operated separately from Ionis in the past, we may have difficulty doing so. We will need to acquire resources in addition to,
and eventually in lieu of, those provided by Ionis to our company, and may also face difficulty in separating our resources from Ionis' resources and
integrating newly acquired resources into our business. In addition, Ionis may prioritize its own research, development, manufacturing and other needs ahead
of the services Ionis has agreed to provide us, or Ionis employees who conduct services for us may prioritize Ionis' interests over our interests. Our business,
financial condition and results of operations could be harmed if we have difficulty operating as a standalone company, fail to acquire resources that prove to
be important to our operations or incur unexpected costs in separating our resources from Ionis' resources or integrating newly acquired resources.

We may not realize the benefits of the licensing transaction with Ionis if we are unable to successfully transition, integrate and support the development
and commercialization of TEGSEDI and AKCEA-TTR-LRx.

As a result of the licensing transaction with Ionis, we need to successfully transition, integrate and support the assets we acquired related to the
commercialization and development of TEGSEDI and AKCEA-TTR-LRy if we are to realize any of the potential benefits of the licensing transaction. The
failure to meet these integration challenges, including the addition of TEGSEDI commercial team and other employees from Ionis and the coordination across
geographies between our headquarters in Massachusetts and our commercialization team in other locations, including major global markets, could seriously
harm our results of operations. Our failure to implement an orderly integration could result in failure of, or delays in, the development or commercialization
of TEGSEDI and AKCEA-TTR-LRx. Such failure or delay could adversely impact our business, results of operations, financial condition and prospects for
future growth.

We will incur incremental costs as a standalone company.

Ionis currently performs or supports many important corporate functions for our company. Our consolidated financial statements reflect charges for
these services on an allocation basis. Under our services agreement with Ionis we can use these Ionis services for a fixed term established on a service-by-
service basis. However, we generally will have the right to terminate a service earlier if we give notice to Ionis. Partial reduction in the provision of any
service requires Ionis' consent. In addition, either party will be able to terminate the agreement due to a material breach of the other party, upon prior written
notice, subject to limited cure periods.
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We will pay Ionis mutually agreed upon fees for these services, based on Ionis' costs of providing the services. Since we negotiated the services
agreement in the context of a parent subsidiary relationship, the terms of the agreement, including the fees charged for the services, may be higher or lower
than those that would be agreed to by parties bargaining at arm's length for similar services and may be higher or lower than the costs reflected in the
allocations in our historical consolidated financial statements. Ionis will pass third party costs through to us at Ionis' cost. In addition, while Ionis provides us
these services, our operational flexibility to modify or implement changes with respect to such services or the amounts we pay for them will be limited.

We may not be able to replace these services or enter into appropriate third-party agreements on terms and conditions, including cost, comparable
to those that we will receive from Ionis under our services agreement. Additionally, after the agreement terminates, we may not sustain the services at the
same levels or obtain the same benefits as when we were receiving such services and benefits from Ionis. When we begin to operate these functions
separately, if we do not have our own adequate systems and business functions in place, or cannot obtain them from other providers, we may not operate our
business effectively or at comparable costs, and our business may suffer. In addition, we have historically received informal support from Ionis, which may
not be addressed in our services agreement. The level of this informal support will diminish and could end in the future.

We may not be able to fully realize the expected benefits of our license agreements with Ionis.

We have development, commercialization and license agreements with Ionis pursuant to which, subject to certain restrictions, we and Ionis will
share development responsibilities for WAYLIVRA, TEGSEDI, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx and our other drugs in development. We are
paying for research and development costs and reimbursing Ionis for Ionis' employees supporting our development activities. Until we build or acquire our
own capabilities to replace those Ionis is providing to us, particularly development, regulatory and manufacturing services, we will be heavily dependent on
Ionis.

While we and Ionis intend the license agreements, on the whole, to bolster our capabilities, certain terms of the license agreements and the other
related agreements with Ionis may limit our ability to achieve the expected benefits of these transactions, including:

. a Joint Steering Committee, or JSC, having equal membership from us and Ionis, sets the development strategy for our drugs by mutual
agreement. A Regulatory Sub-committee, established by the JSC and having equal membership from our company and Ionis, will set the
regulatory strategy for each of our drugs by mutual agreement. If the JSC or the Regulatory Sub-committee cannot come to a mutual
agreement, then this could delay our ability to develop and commercialize TEGSEDI, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx and our other
drugs in development. In the event of a disagreement at the JSC related to TEGSEDI or AKCEA-TTR-LRy, Ionis has final decision-making
authority on decisions relating to development matters, Akcea has final decision making authority on decision relating to commercial matters,
and the holder of the regulatory approvals for a product in a country has final decision making authority for regulatory affairs;

*  we will need to mutually agree with Ionis on the terms of any additional sublicense to a third party for WAYLIVRA and AKCEA-ANGPTL-
LRrx, and will need to obtain Ionis’ consent prior to granting any sublicense to a third party for TEGSEDI or AKCEA-TTR-Lgx. If we cannot
mutually agree on terms for a sublicense to a third party or if Ionis does not consent to a sublicense at all, it could delay or prevent our ability
to develop and commercialize our drugs;

*  we will need to obtain Ionis’ approval to in-license a product, acquire a product or acquire another company, until the time Ionis ceases to
hold at least 50% of our outstanding capital stock; and

«  there is nothing in our agreements with Ionis to prevent Ionis from developing and commercializing drugs targeting RNAs that are not apoC-
111, Apo(a) or ANGPTL3 to pursue the same indications we are pursuing with our drugs.

Each of the foregoing terms and Ionis' other rights under the license agreements, could limit our ability to realize the expected benefits of the
license agreements or otherwise limit our ability to pursue transactions or development efforts other stockholders may view as beneficial. Further, if Ionis
does not continue to own a significant portion of our equity, Ionis' incentive to help us would be diminished. If we fail to achieve the expected benefits of our
agreements with Ionis, it may be more difficult, time consuming or expensive for us to develop and commercialize WAYLIVRA, AKCEA-APO(a)-LRx,
AKCEA-TTR-LRx and our other drugs in development and continue the commercialization of TEGSEDI, or may result in our drugs being later to market
than those of our competitors or prevent them from ever getting to market. If these events cause delays in new product development we could lose the first in
class products in a given therapeutic area.
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Risks Related to Our Intellectual Property

If we breach our obligations under any of our license agreements with Ionis, we could lose our rights to WAYLIVRA, TEGSEDI, AKCEA-TTR-Lgrx and
our other drugs in development.

We obtained our rights to WAYLIVRA, TEGSEDI, AKCEA-TTR-Lgrx and our other drugs in development under our license agreements with
Ionis. If we breach our obligations under these license agreements and, as a result, Ionis subsequently exercises its right to terminate it, we generally would
not be able to continue to develop or commercialize TEGSEDI, WAYLIVRA, AKCEA-TTR-LRrx and our other drugs in development that incorporate Ionis'
intellectual property, and Ionis would receive a royalty-free, nonexclusive license to our improvements to those programs, meaning we would lose the
benefits of our investment in these programs. If we breach our obligations under the license agreement with respect to AKCEA-APO(a)-Lrx or AKCEA-
APOCIII-Lrx and, as a result, Ionis exercises its right to terminate it, then our strategic collaboration with Novartis would convert into a direct strategic
collaboration between Novartis and Ionis, and Ionis would receive all of the revenue and other benefits associated with that strategic collaboration. Similarly,
if we breach our obligations under the license agreement with respect to TEGSEDI or AKCEA-TTR-LRy and, as a result, Ionis exercises its right to terminate
it, then our strategic collaboration with PTC in Latin America and certain Caribbean countries would convert into a direct strategic collaboration between
PTC and Ionis, and Ionis would receive all of the revenue and other benefits associated with that strategic collaboration.

If we cannot protect our patent rights or our other proprietary rights, others may compete more effectively against us.

Our success depends to a significant degree upon whether we can continue to secure and maintain intellectual property rights that protect
TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx and our other drugs in development. However, patents may not issue from any of our
pending patent applications in the United States or in other countries and we may not be able to obtain, maintain or enforce our owned or licensed patents and
other intellectual property rights which could impact our ability to compete effectively. In addition, the scope of any of our owned or licensed patents may not
be sufficiently broad to provide us with a competitive advantage. Furthermore, other parties may successfully challenge, invalidate or circuamvent our issued
patents or patents licensed to us so that our patent rights do not create an effective competitive barrier or revenue source.

Composition of matter patents on the active pharmaceutical ingredient for a product are generally considered to be the strongest form of intellectual
property protection for pharmaceutical products, as such patents provide protection without regard to any method of use. Our WAYLIVRA patent portfolio
currently includes:

. issued patent claims to the specific antisense sequence and chemical composition of WAYLIVRA in the United States, Australia, and Europe;

. issued patent claims in the United States and Australia drawn to the use of antisense compounds complementary to an active region of human
apoC-III messenger ribonucleic acid, including the site targeted by WAYLIVRA,;

. additional patent applications designed to protect the WAYLIVRA composition in Canada; and

»  additional methods of use in jurisdictions worldwide for WAYLIVRA.

The natural term of the issued U.S. patent covering the WAYLIVRA composition of matter will expire in 2023, but we plan to seek to extend the
U.S. patent expiration beyond 2023 based upon the development and regulatory review period in the United States. The natural term of the granted European
and Australian patents covering WAYLIVRA will expire in 2024, but we plan to seek to extend each of these patents beyond 2024 based upon the
development and regulatory review periods in Europe and Australia.

The natural term of the last expiring issued U.S. patent covering the composition of matter of TEGSEDI will expire in 2031. Patents issued in other
countries will have the same natural term. We plan to seek to extend the term of one patent covering TEGSEDI in the U.S., if approved, and any other
jurisdictions where such extension is available, based upon the development and regulatory review periods for TEGSEDI and in accordance with applicable
laws.

We cannot be certain that the U.S. Patent and Trademark Office, or U.S. PTO, and courts in the United States or the patent offices and courts in
foreign countries will consider the claims in our owned or licensed patents and applications covering WAYLIVRA, TEGSEDI, AKCEA-APO(a)-Lgx,
AKCEA-TTR-LRx and our other drugs in development as patentable. Method-of-use patents protect the use of a product for the specified method. This type
of patent does not prevent a competitor from making and marketing a product that is identical to our product for an indication that is outside the scope of the
patented method. Moreover, even if competitors do not actively promote their product for our targeted indications, physicians may prescribe these products
off-label. Although off-label prescriptions may infringe or contribute to the infringement of method-of-use patents, the practice is common and such
infringement is difficult to prevent, including through legal action.
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If we or any licensor partner loses or cannot obtain patent protection for TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx or our
other drugs in development it could have a material adverse impact on our business.

Intellectual property litigation could cause us to spend substantial resources and prevent us from pursuing our programs.

From time to time we may have to defend our intellectual property rights. If we are involved in an intellectual property dispute, we may need to
litigate to defend our rights or assert them against others. Disputes can involve arbitration, litigation or proceedings declared by the U.S. PTO or the
International Trade Commission or foreign patent authorities. Even if resolved in our favor, litigation or other legal proceedings relating to intellectual
property claims may cause us to incur significant expenses, and could distract our technical and management personnel from their normal responsibilities. In
addition, there could be public announcements of the results of hearings, motions or other interim proceedings or developments and if securities analysts or
investors perceive these results to be negative, it could have a substantial adverse effect on the price of our common stock. Such litigation or proceedings
could substantially increase our operating losses and reduce the resources available for development activities or any future sales, marketing or distribution
activities. We may not have sufficient financial or other resources to adequately conduct such litigation or proceedings. Some of our competitors may be able
to sustain the costs of such litigation or proceedings more effectively than we can because of their greater financial resources and more mature and developed
intellectual property portfolios.

Third parties may initiate legal proceedings alleging that we are infringing their intellectual property rights, the outcome of which would be uncertain
and could have a material adverse effect on the success of our business.

Our commercial success depends upon our ability and the ability of our strategic partners to develop, manufacture, market and sell our drugs and
use our proprietary technologies without infringing the proprietary rights and intellectual property of third parties. Extensive litigation regarding patents and
other intellectual property rights is common in the biotechnology and pharmaceutical industries. We may in the future become party to, or threatened with,
adversarial proceedings or litigation regarding intellectual property rights with respect to our drugs and technology, including interference, derivation,
reexamination, post-grant review, opposition, cancellation or similar proceedings before the U.S. PTO or its foreign counterparts.

Third parties may assert infringement claims against us based on existing patents or patents that may be granted in the future. For example, a
potential competitor was issued a patent which they have broadly characterized in their annual report on Form 10-K for the year ended December 31, 2017 as
being directed to single-stranded antisense polynucleotide molecules capable of inhibiting expression of the human transthyretin gene, and having certain
combinations of structural features. This third party has also attempted to broadly characterize certain other patents that they hold. While we believe that we
would have substantial defenses in the event this competitor brought a claim against us with respect to TEGSEDI or AKCEA-TTR-LRy, patent litigation is
inherently uncertain, involves substantial cost and is a distraction to management. Moreover, our stock price may be impacted by the existence of or
developments during a litigation, even developments that are preliminary in nature.

We may not be aware of all such intellectual property rights potentially relating to our drugs and their uses. If a third party claims that
WAYLIVRA, TEGSEDI, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx, our other drugs in development or our technology infringe its patents or other
intellectual property rights, we or our partners may have to discontinue an important product or product line, alter our products and processes, pay license fees
or cease certain activities. We may not be able to obtain a license to needed intellectual property on favorable terms, if at all. There are many patents issued or
applied for in the biotechnology industry, and we may not be aware of patents or patent applications held by others that relate to our business. This is
especially true since patent applications in the United States are filed confidentially for the first 18 months. Moreover, the validity and breadth of
biotechnology patents involve complex legal and factual questions for which important legal issues remain. Thus, we do not know with certainty that our
drugs or our intended commercialization thereof, does and will not infringe or otherwise violate any third party's intellectual property.

We will not seek to protect our intellectual property rights in all jurisdictions throughout the world and we may not be able to adequately enforce our
intellectual property rights even in the jurisdictions where we seek protection.

Filing, prosecuting and defending patents on our drugs in all countries and jurisdictions throughout the world would be prohibitively expensive,
and our intellectual property rights in some countries outside the United States could be less extensive than those we could obtain in the United States. In
addition, the laws of some foreign countries do not protect intellectual property rights to the same extent as laws in the United States. Consequently, we may
not be able to prevent third parties from practicing our inventions in all countries outside the United States, or from selling or importing products made using
our inventions in and into the United States or other jurisdictions.
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Competitors may use our technologies in jurisdictions where we do not pursue and obtain patent protection to develop their own products. In
addition, competitors may export otherwise infringing products to territories where we have patent protection, but enforcement is not as strong as that in the
United States. These products may compete with our products and our patent rights or other intellectual property rights may not be effective or sufficient to
prevent them from competing. Even if we pursue and obtain issued patents in particular jurisdictions, our patent claims or other intellectual property rights
may not be effective or sufficient to prevent third parties from so competing.

The laws of some foreign countries do not protect intellectual property rights to the same extent as the laws of the United States. Many companies
have encountered significant problems in protecting and defending intellectual property rights in certain foreign jurisdictions. The legal systems of some
countries, particularly developing countries, do not favor the enforcement of patents and other intellectual property protection, especially those relating to
biotechnology. This could make it difficult for us to stop competitors from infringing our patent rights or misappropriating our other intellectual property
rights. For example, many foreign countries have compulsory licensing laws under which a patent owner must grant licenses to third parties. In addition,
many countries limit our right to enforce our patent rights against third parties, including government agencies or government contractors. In these countries,
patents may provide limited or no benefit. We must ultimately seek patent protection on a country-by-country basis, which is an expensive and time-
consuming process with uncertain outcomes. Accordingly, we may choose not to seek patent protection in certain countries, and we will not have the benefit
of patent protection in such countries.

In addition, proceedings to enforce our patent rights in foreign jurisdictions could result in substantial costs and divert our efforts and attention
from other aspects of our business, could put our patent rights at risk of being invalidated or interpreted narrowly, could put our owned or licensed patent
applications at risk of not issuing and could provoke third parties to assert claims against us. We may not prevail in any lawsuits that we initiate and the
damages or other remedies awarded, if any, may not be commercially meaningful. Accordingly, our efforts to enforce our intellectual property rights around
the world may be inadequate to obtain a significant commercial advantage from the intellectual property that we develop or license.

If we do not obtain additional protection under the Hatch-Waxman Amendments and similar foreign legislation by extending the patent protection for
TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx, and our other drugs in development, our business may be materially harmed.

Depending upon the timing, duration and specifics of the first FDA marketing authorization of TEGSEDI, WAYLIVRA, AKCEA-APO(a)-LRx,
AKCEA-TTR-LRx, and our other drugs in development, a United States patent that we own or license may be eligible for limited patent term restoration
under the Drug Price Competition and Patent Term Restoration Act of 1984, referred to as the Hatch-Waxman Amendments. The Hatch-Waxman
Amendments allow the owner of an approved product to extend patent protection for up to five years as compensation for patent term lost during product
development and the FDA regulatory review process. During this period of extension, the scope of protection is limited to the approved product and approved
uses.

In 2018 we applied for patent term extensions to U.S. patents covering the TEGSEDI compound, composition and uses to recapture a portion of the
term lost during regulatory review. Although we have applied for patent term extension for TEGSEDI, and plan on seeking patent term restoration for our
other products, we may not succeed if, for example, we fail to apply within applicable deadlines, fail to apply prior to expiration of relevant patents or
otherwise fail to satisfy applicable requirements. Moreover, the applicable time period or the scope of patent protection afforded could be less than we
request. If we cannot obtain patent term restoration or the term of any such patent restoration is less than we request, our competitors may enter the market
and compete against us sooner than we anticipate, and our ability to generate revenue could be materially adversely affected.

Changes in United States patent law could diminish the value of patents in general, thereby impairing our ability to protect our products.

Recent United States Supreme Court rulings have narrowed the scope of patent protection available in certain circumstances and weakened the
rights of patent owners in certain situations. In addition to increasing uncertainty with regard to our ability to obtain patents in the future, this combination of
events has created uncertainty with respect to the value of patents, once obtained. Depending on decisions by the United States Congress, the federal courts,
and the U.S. PTO, the laws and regulations governing patents could change in unpredictable ways that would weaken our ability to obtain new patents or to
enforce our existing patents and patents that we might obtain in the future.
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If we and our partners do not adequately protect the trademarks and trade names for our products, then we and our partners may not be able to build
name recognition in our markets of interest and our business may be adversely affected.

Our competitors or other third parties may challenge, infringe or circumvent the trademarks or trade names for our products. We and our partners
may not be able to protect these trademarks and trade names. In addition, if the trademarks or trade names for one of our products infringe the rights of others,
we or our partners may be forced to stop using the trademarks or trade names, which we need for name recognition in our markets of interest. If we cannot
establish name recognition based on our trademarks and trade names, we and our partners may not be able to compete effectively and our business may be
adversely affected.

Intellectual property rights do not necessarily address all potential threats to our competitive advantage.

The degree of future protection afforded by our intellectual property rights is uncertain because intellectual property rights have limitations, and
may not adequately protect our business, or permit us to maintain our competitive advantage. The following examples are illustrative:

»  others may make compounds that are similar to our drugs but that are not covered by the claims of the patents that we own or have exclusively
licensed;

*  we, or our license partners or current or future strategic partners, might not have been the first to make the inventions covered by the issued
patent or pending patent application that we own or have exclusively licensed;

*  we, or our license partners or current or future strategic partners, might not have been the first to file patent applications covering our
inventions;

. others may independently develop similar or alternative technologies or duplicate any of our technologies without infringing our intellectual
property rights;
. our pending licensed patent applications or those that we own in the future may not lead to issued patents;

. issued patents that we hold rights to may be held invalid or unenforceable, including as a result of legal challenges by our competitors;

. our competitors might conduct research and development activities in countries where we do not have patent rights and then use the
information learned from such activities to develop competitive products for sale in our major commercial markets;

*  we may not develop additional proprietary technologies that are patentable; and

» the patents of others may have an adverse effect on our business.

Should any of these events occur, they could significantly harm our business, results of operations and prospects.
Risks Related to Our Business and Industry
We will need to significantly increase the size of our organization, and we may experience difficulties in managing growth.

We are currently a small company. To continue the commercialization of TEGSEDI and commercialize our drugs in development that we are
responsible for commercializing, we will need to increase our operations and expand our use of third-party contractors. We plan to continue to build our
compliance, financial and operating infrastructure to ensure the maintenance of a well-managed company including hiring additional staff within our
regulatory, clinical and medical affairs groups and an in-house commercial organization initially focused on marketing and selling TEGSEDI and, if
approved, WAYLIVRA. We have added a significant number of new employees to our sales and marketing capability to commercialize TEGSEDI.

We may also anticipate needs for growth that do not materialize. For example, in anticipation of WAYLIVRA’s potential approval, we added a
significant number of new employees to our sales and marketing capability to develop WAYLIVRA in the second half of 2017. However, as a result of our
receipt of a complete response letter, or CRL, from the FDA regarding the new drug application for WAYLIVRA, on September 6, 2018, we enacted a plan to
reorganize our workforce to better align with the immediate needs of our business. In connection with this reorganization plan, we reduced our workforce by
approximately 12%. If WAYLIVRA is subsequently approved in the United States, we will again need to increase our operations and expand our use of third-
party contractors. We cannot assure you that we will not build out our compliance, financial or operating infrastructure again in anticipation of developments
that do not occur or that occur later than we anticipate.
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The current and future growth will impose significant added responsibilities on our management, including the need to maintain, integrate,
optimize and manage additional employees. In addition, to meet our obligations as a public company, we will need to increase our general and administrative
capabilities. Our current management, personnel and systems may not be adequate to support this growth. Our future financial performance and our ability to
commercialize our drugs and to compete effectively will depend, in part, on our ability to manage any future growth effectively. To that end, we must be able
to:

*  manage the manufacturing of our drugs for clinical and commercial use;

. integrate current and additional management, administrative, financial and sales and marketing personnel;

*  optimize and manage a marketing and sales infrastructure;

. maintain personnel necessary to effectively commercialize TEGSEDI and, if approved, WAYLIVRA and our other drugs in development;
*  manage our clinical studies and the regulatory process effectively;

. develop our administrative, accounting and management information systems and controls; and

*  hire and train additional qualified personnel.

Our staff, financial resources, systems, procedures or controls may be inadequate to support our operations and our management may be unable to
successfully manage future market opportunities or our relationships with customers and other third parties.

If we do not progress in our programs as anticipated, the price of our securities could decrease.

For planning purposes, we estimate and may disclose the timing of a variety of clinical, regulatory and other milestones, such as when we
anticipate a certain drug will enter into clinical trials, when we anticipate completing a clinical study, when we anticipate filing an application for marketing
authorization, or when we or our partners plan to commercially launch a drug. We base our estimates on present facts and a variety of assumptions. Many
underlying assumptions are outside of our control. If we do not achieve milestones in accordance with our or our investors' or securities analysts'
expectations, including milestones related to WAYLIVRA, TEGSEDI, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRrx and our other drugs in development, the
price of our securities could decrease.

The loss of key personnel, or if we cannot attract and retain highly skilled personnel, could make it more difficult to run our business and reduce our
likelihood of success.

We are dependent on the principal members of our management and scientific staff. We do not have employment agreements with any of our
executive officers that would prevent them from leaving us. The loss of management and key scientific employees might slow the achievement of important
research and development goals. It is also critical to our success that we recruit and retain qualified scientific personnel to perform development work and
marketing, sales and commercial support personnel to perform commercialization activities. We may not be able to attract and retain skilled and experienced
scientific and commercial personnel on acceptable terms because of intense competition for experienced personnel among many pharmaceutical and health
care companies, universities and non-profit research institutions. In addition, failure to successfully complete clinical studies, obtain regulatory approvals or
effectively commercialize drugs may make it more challenging to recruit and retain qualified personnel.

We are exposed to potential product liability claims, and insurance against these claims may not be available to us at a reasonable rate in the future or at
all.

Our business exposes us to potential product liability risks that are inherent in the testing, manufacturing, marketing and sale of therapeutic
products, including potential product liability claims related to TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx and our other drugs in
development. We have clinical study insurance coverage and commercial product liability insurance coverage. In addition, Novartis has agreed to indemnify
us against specific claims arising from Novartis' development and commercialization of AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lgrx, and PTC has
agreed to indemnify us against specific claims arising from PTC’s commercialization of TEGSEDI and WAYLIVRA in Latin America and certain Caribbean
countries. However, this insurance coverage and indemnities may not be adequate to cover claims against us. Insurance may not be available to us at an
acceptable cost, if at all. Regardless of their merit or eventual outcome, products liability claims may result in decreased demand for our drug products, injury
to our reputation, withdrawal of clinical study volunteers and loss of revenue. Thus, whether or not we are insured or indemnified, a product liability claim or
product recall may result in losses that could be material.
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Because we use biological materials, hazardous materials, chemicals and radioactive compounds, if we do not comply with laws regulating the protection
of the environment and health and human safety, our business could be adversely affected.

Our development and manufacturing activities involve the use of potentially harmful biological materials as well as materials, chemicals and
various radioactive compounds that could be hazardous to human health and safety or the environment. We cannot completely eliminate the risk of
contamination, which could cause:

. interruption of our development, manufacturing and distribution efforts;

. injury to our employees and others;

«  environmental damage resulting in costly clean up; and

. liabilities under federal, state and local laws and regulations governing health and human safety, as well as the use, storage, handling and

disposal of these materials and resultant waste products.

In such an event, we may be held liable for any resulting damages, and any liability could exceed our resources. Although we carry insurance in
amounts and types that we consider commercially reasonable, we do not have insurance coverage for losses relating to an interruption of our development,
manufacturing or commercialization efforts caused by contamination, and the coverage or coverage limits of our insurance policies may not be adequate. If
our losses exceed our insurance coverage, our financial condition would be adversely affected.

A variety of risks associated with operating our business and marketing our drugs internationally could materially adversely affect our business.

In addition to our U.S. operations, we are commercializing TEGSEDI in Europe and Canada and, following approval, plan to establish operations
to commercialize our products in other countries globally. We face risks associated with our current and planned international operations, including possible
unfavorable regulatory, pricing and reimbursement, political, tax and labor conditions, which could harm our business. Because we have international
operations we are subject to numerous risks associated with international business activities, including:

. compliance with differing or unexpected regulatory requirements for our drugs and foreign employees;
. complexities associated with managing multiple payor reimbursement regimes, government payors or patient self-pay systems;
»  difficulties in staffing and managing foreign operations;

. in certain circumstances, increased dependence on the commercialization efforts and regulatory compliance of third-party distributors or
strategic partners;

. foreign government taxes, regulations and permit requirements;

+  U.S. and foreign government tariffs, trade restrictions, price and exchange controls and other regulatory requirements;

. anti-corruption laws, including the Foreign Corrupt Practices Act, or the FCPA, and its equivalent in foreign jurisdictions;

. economic weakness, including inflation, natural disasters, war, events of terrorism or political instability in particular foreign countries;

. fluctuations in currency exchange rates, which could result in increased operating expenses and reduced revenue, and other obligations related
to doing business in another country;

+  compliance with tax, employment, privacy, immigration and labor laws, regulations and restrictions for employees living or traveling abroad;
«  workforce uncertainty in countries where labor unrest is more common than in the United States; and

. changes in diplomatic and trade relationships.
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The United Kingdom’s anticipated exit from the EU could increase these risks.

Our business activities outside of the United States are subject to the FCPA and similar anti-bribery or anti-corruption laws, regulations or rules of
other countries in which we operate, including the United Kingdom's Bribery Act 2010. In many other countries, the healthcare providers who prescribe
pharmaceuticals are employed by their government, and the purchasers of pharmaceuticals are government entities; therefore, any dealings with these
prescribers and purchasers may be subject to regulation under the FCPA. There is no certainty that all employees and third-party business partners (including
our distributors, wholesalers, agents, contractors and other partners) will comply with anti-bribery laws. In particular, we do not control the actions of
manufacturers and other third-party agents, although we may be liable for their actions. Violation of these laws may result in civil or criminal sanctions,
which could include monetary fines, criminal penalties, and disgorgement of past profits, which could have a material adverse impact on our business and
financial condition.

The impact on us of the vote by the United Kingdom to leave the European Union cannot be predicted.

On June 23, 2016, the United Kingdom, or the UK, voted to leave the EU in an advisory referendum, which is generally referred to as Brexit. On
March 29, 2017, the UK delivered notice under Article 50 of the Lisbon Treaty of its intent to leave the EU, beginning a two year negotiation period for the
UK and the 27 remaining members of the EU to reach agreement on the terms of Brexit. The UK is a significant pharmaceutical market, and Brexit may lead
to legal uncertainty and potentially divergent laws and regulations between the UK and the EU as the UK determines which EU laws to replicate or replace.
We cannot predict whether or not the UK will significantly alter its current laws and regulations in respect of the pharmaceutical industry and, if so, what
impact any such alteration would have on us or our business.

As part of Brexit, the EMA, currently situated in London, is expected to relocate to Amsterdam. There is a risk that the relocation process will
interrupt current administrative routines and occupy resources, which may lead to delays in the EMA’s handling of our WAYLIVRA application and generally
adversely affect our dealings with the EMA. Further, there is considerable uncertainty resulting from a lack of precedent and the complexity of the UK and
EU’s intertwined legal regimes as to how Brexit will impact the life sciences industry in Europe, including our company, including with respect to ongoing or
future clinical trials. The impact will largely depend on the model and means by which the UK’s relationship with the EU is governed post-Brexit. For
example, following Brexit, the UK will no longer be covered by the centralized procedures for obtaining EU-wide marketing authorization from the EMA
and, unless a specific agreement is entered into, a separate process for authorization of drug products, including our product candidates, will be required in the
UK, the potential process for which is currently unclear. Brexit may adversely affect and delay our ability to commercialize, market and sell our product
candidates in the UK. Brexit may also result in a reduction of funding to the EMA if the UK no longer makes financial contributions to European institutions,
such as the EMA. If UK funding is so reduced, it could create delays in the EMA issuing regulatory approvals for our product candidates and, accordingly,
have a material adverse effect on our business, financial condition, results or prospects.

If a natural or man-made disaster strikes our development or manufacturing facilities or otherwise affects our business, it could delay our progress
developing and commercializing our drugs.

We currently rely on Ionis to manufacture our clinical supplies in a manufacturing facility located in Carlsbad, California and third party contract
manufacturing organizations to manufacture active pharmaceutical ingredient and finished drug product for TEGSEDI. The facilities and the equipment
required to develop and manufacture our drugs would be costly to replace and could require substantial lead time to repair or replace. Natural or man-made
disasters, including, without limitation, earthquakes, floods, fires and acts of terrorism may harm these facilities. If a disaster affects these facilities, our and
our partners' development and commercialization efforts would be delayed. Although we possess insurance for damage to our property and the disruption of
our business from casualties, this insurance may not be sufficient to cover all of our potential losses and may not continue to be available to us on acceptable
terms, or at all. In addition, a shutdown of the U.S. government, including the FDA could harm or delay our development and commercialization activities.

Our business and operations would suffer in the event of computer system failures.

We are dependent upon our own or third-party information technology systems, infrastructure and data, including mobile technologies, to operate
our business. The multitude and complexity of our computer systems may make them vulnerable to service interruption or destruction, disruption of data
integrity, malicious intrusion, or random attacks. Likewise, data privacy or security incidents or breaches by employees or others may pose a risk that
sensitive data, including our intellectual property, trade secrets or personal information of our employees, patients, customers or other business partners may
be exposed to unauthorized persons or to the public. Cyber-attacks are increasing in their frequency, sophistication and intensity. Cyber-attacks could include
the deployment of
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harmful malware, denial-of-service, social engineering and other means to affect service reliability and threaten data confidentiality, integrity and availability.
Our business partners face similar risks and any security breach of their systems could adversely affect our security posture. A security breach or privacy
violation that leads to disclosure or modification of or prevents access to patient information, including personally identifiable information or protected health
information, could harm our reputation, compel us to comply with federal and/or state breach notification laws and foreign law equivalents, subject us to
mandatory corrective action, require us to verify the correctness of database contents and otherwise subject us to litigation or other liability under laws and
regulations that protect personal data, any of which could disrupt our business and/or result in increased costs or loss of revenue. Moreover, the prevalent use
of mobile devices that access confidential information increases the risk of data security breaches, which could lead to the loss of confidential information,
trade secrets or other intellectual property. While we have invested, and continue to invest, in the protection of our data and information technology
infrastructure, there can be no assurance that our efforts will prevent service interruptions, or identify breaches in our systems, that could adversely affect our
business and operations and/or result in the loss of critical or sensitive information, which could result in financial, legal, business or reputational harm to us.
In addition, our liability insurance may not be sufficient in type or amount to cover us against claims related to security breaches, cyber-attacks and other
related breaches.

Risks Related to Our Common Stock

We are an "emerging growth company" and as a result of the reduced disclosure and governance requirements applicable to emerging growth
companies, our common stock may be less attractive to investors.

We are an "emerging growth company," as defined in the JOBS Act, and we may take advantage of certain exemptions from various reporting
requirements that are applicable to other public companies that are not "emerging growth companies” including, but not limited to, the auditor attestation
requirements of Section 404 of the Sarbanes-Oxley Act, reduced disclosure obligations regarding executive compensation in our periodic reports and proxy
statements, and exemptions from the requirements of holding a nonbinding advisory vote on executive compensation and stockholder approval of any golden
parachute payments not previously approved. We cannot predict if investors will find our common stock less attractive if we choose to rely on these
exemptions. If some investors find our common stock less attractive as a result, there may be a less active trading market for our common stock and our stock
price may be more volatile.

An active public trading market for our common stock may not be sustained.

Prior to the completion of our IPO in July 2017, no public market for our common stock existed. An active public trading market for our common
stock may not be sustained. The lack of an active market may impair your ability to sell your shares at the time you wish to sell them or at a price that you
consider reasonable. The lack of an active market may also reduce the fair value of your shares. An inactive market may also impair our ability to raise capital
to continue to fund operations by selling shares. Additionally, as of February 20, 2019, Ionis owns approximately 75 percent of our outstanding common
stock. Ionis intends to hold its shares of our common stock for the foreseeable future, which could reduce the public market for our stock.

The market price for our common stock may be volatile, which could contribute to the loss of your investment.

Fluctuations in the price of our common stock could contribute to the loss of all or part of your investment. There has been a public market for our
common stock for a limited period of time. The trading price of our common stock is likely to be highly volatile and could be subject to wide fluctuations in
response to various factors, some of which are beyond our control. Any of the factors listed below could have a material adverse effect on your investment in
our common stock and our common stock may trade at prices significantly below your purchase price. In such circumstances the trading price of our common
stock may not recover and may experience a further decline.

Factors affecting the trading price of our common stock may include:

. our failure to effectively develop and commercialize TEGSEDI, WAYLIVRA and our other drugs in development;

. Novartis' failure to exercise its option and/or effectively develop and commercialize AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lgy to the
extent it exercises its option to license those drugs from us;

. PTC’s failure to effectively commercialize TEGSEDI or WAYLIVRA in Latin America and certain Caribbean countries;
+  changes in the market's expectations about our operating results;

. adverse results or delays in preclinical or clinical studies;
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our decision to initiate a clinical study, not to initiate a clinical study or to terminate an existing clinical study;

adverse regulatory decisions, including failure to receive additional regulatory approvals for TEGSEDI, or regulatory approval for
WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx and our other drugs in development;

success or failure of competitive products or antisense drugs more generally;

adverse developments concerning our manufacturers or our strategic partnerships;

inability to obtain adequate product supply for any drug for clinical studies or commercial sale or inability to do so at acceptable prices;
the termination of a strategic partnership or the inability to establish additional strategic partnerships;

unanticipated serious safety concerns related to the use of TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-Lrx and our other
drugs in development;

adverse safety or other clinical results, such as those that have occurred in the past or that may occur in the future, related to drugs being
developed by Ionis or other companies that are or may be perceived to be similar to our drugs;

our ability to effectively manage our growth;

the size and growth, if any, of the targeted market;

our operating results do not meet the expectation of securities analysts or investors in a particular period;

actual or anticipated fluctuations in our quarterly financial results or the quarterly financial results of companies perceived to be similar to us;
securities analysts do not publish reports about us or our business or publish negative reports;

changes in financial estimates and recommendations by securities analysts concerning our company, our market opportunity, or the
biotechnology and pharmaceutical industries in general;

operating and stock price performance of other companies that investors deem comparable to us;
overall performance of the equity markets;

announcements by us or our competitors of acquisitions, new drugs or programs, significant contracts, commercial relationships or capital
commitments;

our and our strategic partners' ability to successfully market TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx and our other
drugs in development;

changes in laws and regulations affecting our business, including but not limited to clinical study requirements for approvals;

disputes or other developments relating to proprietary rights, including patents, litigation matters and our ability to obtain and maintain patent
protection for TEGSEDI, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-TTR-LRx and our other drugs in development;

commencement of, or involvement in, litigation involving our company, our general industry, or both;
changes in our capital structure, such as future issuances of securities or the incurrence of additional debt;
the volume of shares of our common stock available for public sale;

additions or departures of key scientific or management personnel;

any major change in our board or management;

changes in accounting practices;

ineffectiveness of our internal control over financial reporting;

significant changes in our relationship with Ionis;

sales of substantial amounts of common stock by our directors, executive officers or significant stockholders or the perception that such sales
could occur; and

general economic and political conditions such as recessions, interest rates, fuel prices, elections, drug pricing policies, international currency
fluctuations and acts of war or terrorism.
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Broad market and industry factors may materially harm the market price of our common stock irrespective of our operating performance. The stock
market in general, and NASDAQ and the market for biotechnology companies in particular, have experienced extreme price and volume fluctuations that
have often been unrelated or disproportionate to the operating performance of the particular companies affected. The trading prices and valuations of these
stocks, and of ours, may not be predictable. A loss of investor confidence in the market for biotechnology or pharmaceutical stocks or the stocks of other
companies which investors perceive to be similar to us, the opportunities in the biotechnology and pharmaceutical market or the stock market in general,
could depress our stock price regardless of our business, prospects, financial conditions or results of operations.

Sales of a substantial number of shares of our common stock by our existing stockholders in the public market may cause our stock price to decline.

Sales of our common stock in the public market, or the perception that these sales may occur, could cause the market price of our common stock to
decline. Novartis has agreed that it will not sell any of its shares until the earlier of January 5, 2020 or six months after we stop developing a drug under our
agreement with Novartis. Thereafter, Novartis may only sell a limited number of shares each day. In addition, as of February 20, 2019 Ionis owns 67,383,965
shares, or approximately 75 percent, of our common stock. While the shares of common stock held by Ionis are eligible for sale in the public market, any
sales by Ionis will be subject to volume limitations under Rule 144 under the Securities Act of 1933, as amended, or the Securities Act. In addition,
18,500,000 shares of common stock that are either subject to outstanding options or reserved for future issuance under our employee benefit plans are eligible
for sale in the public market to the extent permitted by the provisions of various vesting schedules, the lock-up agreements and Rule 144 and Rule 701 under
the Securities Act. To the extent the holders of these shares sell them into the market or our stockholders believe these sales might occur, the market price of
our common stock could decline.

We cannot predict with certainty whether or when Ionis will sell a substantial number of shares of our common stock. Ionis' sale of a substantial
number of shares, or a perception that such sales could occur, could significantly reduce the market price of our common stock.

We do not expect to pay any cash dividends for the foreseeable future.

You should not rely on an investment in our common stock to provide dividend income. We do not anticipate that we will pay any cash dividends
to holders of our common stock in the foreseeable future. Instead, we plan to retain any earnings to maintain and expand our operations. Accordingly,
investors must rely on sales of their common stock after price appreciation, which may never occur, as the only way to realize any return on their investment.
As a result, investors seeking cash dividends should not purchase our common stock.

Changes in tax laws, regulations and treaties could affect our future taxable income.

A change in tax laws, treaties or regulations, or their interpretation, of any country in which we operate could materially affect us. For Example, on
December 22, 2017, the United States enacted H.R.1., known as the Tax Cuts and Jobs Act, which represented a substantial change to tax laws in the United
States, but which did not have a material impact on our financial statements because we maintain a valuation allowance on all our net operating losses and
other deferred tax assets. However, any future changes in tax laws in any U.S. or non-U.S jurisdictions could have a material effect on our business.

We could be subject to additional tax liabilities.

We are subject to U.S. federal, state, local and sales taxes in the United States and foreign income taxes, withholding taxes and transaction taxes in
foreign jurisdictions. Significant judgment is required in evaluating our tax positions and our worldwide provision for taxes. During the ordinary course of
business, there are many activities and transactions for which the ultimate tax determination is uncertain. In addition, our tax obligations and effective tax
rates could be adversely affected by changes in the relevant tax, accounting and other laws, regulations, principles and interpretations, including those relating
to income tax nexus, by recognizing tax losses or lower than anticipated earnings in jurisdictions where we have lower statutory rates and higher than
anticipated earnings in jurisdictions where we have higher statutory rates, by changes in foreign currency exchange rates, or by changes in the valuation of
our deferred tax assets and liabilities. We may be audited in various jurisdictions, and such jurisdictions may assess additional taxes, sales taxes and value-
added taxes against us. Although we believe our tax estimates are reasonable, the final determination of any tax audits or litigation could be materially
different from our historical tax provisions and accruals, which could have a material adverse effect on our operating results or cash flows in the period for
which a determination is made.
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We could be subject to securities class action litigation.

In the past, securities class action litigation has often been brought against a company following a decline in the market price of its securities. This
risk is especially relevant for us because biotechnology companies have experienced significant stock price volatility in recent years. If we face such
litigation, it could result in substantial costs and a diversion of management's attention and resources, which could harm our business.

Provisions in our amended and restated certificate of incorporation, our amended and restated bylaws and Delaware law may have anti-takeover effects
that could discourage an acquisition of us by others, even if an acquisition would be beneficial to our stockholders, and may prevent attempts by our
stockholders to replace or remove our current management.

Our amended and restated certificate of incorporation, amended and restated bylaws and Delaware law contain provisions that may have the effect
of delaying or preventing a change in control of us or changes in our management. Our amended and restated certificate of incorporation and bylaws include
provisions that:

+  authorize "blank check" preferred stock, which could be issued by our board of directors without stockholder approval and may contain
voting, liquidation, dividend and other rights superior to our common stock;

. specify that only board of directors or holders of greater than 10% of our common stock can call special meetings of our stockholders;
. prohibit stockholder action by written consent once Ionis no longer holds a majority of our voting power;

. establish an advance notice procedure for stockholder approvals to be brought before an annual meeting of our stockholders, including
proposed nominations of persons for election to our board of directors;

. provide that a majority of directors then in office, even though less than a quorum, may fill vacancies on our board of directors;
. specify that no stockholder is permitted to cumulate votes at any election of directors;
. expressly authorize our board of directors to modify, alter or repeal our amended and restated bylaws; and

e require supermajority votes of the holders of our common stock to amend specified provisions of our amended and restated certificate of
incorporation and amended and restated bylaws.

These provisions, alone or together, could delay or prevent hostile takeovers and changes in control or changes in our management. Further,
Novartis has agreed that until Novartis holds less than 7.5% of our outstanding common stock, Novartis will vote the Novartis Private Placement Shares
consistent with the recommendation of our board of directors. Although Novartis has retained the right to vote the Novartis Private Placement Shares in its
sole discretion in connection with certain enumerated matters, including any transaction which would result in our change of control, our agreement with
Novartis may nevertheless delay or prevent changes in our management or board of directors.

In addition, because we are incorporated in the State of Delaware, we are governed by the provisions of Section 203 of the Delaware General
Corporation Law, which limits the ability of stockholders owning in excess of 15% of our outstanding voting stock to merge or combine with us.

Any provision of our amended and restated certificate of incorporation or amended and restated bylaws or Delaware law that has the effect of
delaying or deterring a change in control could limit your opportunity to receive a premium for your shares of our common stock, and could also affect the
price that some investors are willing to pay for our common stock.

Our bylaws designate the Court of Chancery of the State of Delaware and federal court within the State of Delaware as the exclusive forum for
certain types of actions and proceedings that our stockholders may initiate, which could limit our stockholders' ability to obtain a favorable judicial forum for

disputes with us or our directors, officers or employees.
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Our bylaws provide that, subject to limited exceptions, the Court of Chancery of the State of Delaware and federal court within the State of
Delaware will be exclusive forums for any:

. derivative action or proceeding brought on our behalf;
»  action asserting a claim of breach of a fiduciary duty owed by any of our directors, officers or other employees to us or our stockholders;

*  action asserting a claim against us arising pursuant to any provision of the Delaware General Corporation Law, our amended and restated
certificate of incorporation or our amended and restated bylaws; or

. other action asserting a claim against us that is governed by the internal affairs doctrine.

Any person or entity purchasing or otherwise acquiring any interest in shares of our capital stock shall be deemed to have notice of and to have
consented to the provisions of our bylaws described above. This choice of forum provision may limit a stockholder's ability to bring a claim in a judicial
forum that it finds favorable for disputes with us or our directors, officers or other employees, which may discourage such lawsuits against us and our
directors, officers and employees. Alternatively, if a court were to find these provisions of our amended and restated certificate of incorporation inapplicable
to, or unenforceable in respect of, one or more of the specified types of actions or proceedings, we may incur additional costs associated with resolving such
matters in other jurisdictions, which could adversely affect our business and financial condition.

Item 1B. Unresolved Staff Comments
Not applicable.
Item 2. Properties

Our corporate headquarters is located in Boston, Massachusetts. We currently occupy approximately 30,175 square feet of office space. Our lease
expires in November 2028. We also lease approximately 4,723 square feet of office space located in Carlsbad, California, which lease is set to expire in June
2023.

Item 3. Legal Proceedings

From time to time, we may be involved in various claims and legal proceedings relating to claims arising out of our operations. We are not
currently a party to any legal proceedings that, in the opinion of our management, are likely to have a material adverse effect on our business. Regardless of
outcome, litigation can have an adverse impact on us because of defense and settlement costs, diversion of management resources and other factors.

Item 4. Mine Safety Disclosures

Not applicable.
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PART II

Item 5. Market for Registrant’s Common Equity, Related Stockholder Matters and Issuer Purchases of Equity Securities

Our common stock is traded publicly through The Nasdaq Global Select Market under the symbol “AKCA.” Prior to our initial public offering, or

IPO, on July 19, 2017, there was no public trading market for our common stock. Our initial public offering was priced at $8.00 per share on July 17, 2017.
On February 20, 2019, the closing price of our common stock on The Nasdaq Global Select Market was $26.25 per share.

As of February 20, 2019, there were 8 stockholders of record of our common stock. Because many of our shares are held by brokers and other

institutions on behalf of stockholders, we are unable to estimate the total number of stockholders represented by these record holders.

Set forth below is a chart comparing the total return on an indexed basis of $100 invested on July 19, 2017, which is the date our shares began

trading, in our common stock, the NASDAQ Composite Index (total return) and the NASDAQ Biotechnology Index through December 31, 2018. The total
return assumes reinvestment of dividends. Historical stockholder return is not necessarily indicative of the performance to be expected for any future periods.

Performance Graph (1)

Comparison of 18 Month Cumulative Total Return*
Among Akcea Therapeutics, Inc., the NASDAQ Composite Index and the NASDAQ Biotechnology Index
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*$100 invested on July 19, 2017 in stock or June 30, 2017 index, including reinvestment of dividends. Fiscal year ending December 31.

M

This section is not “soliciting material,” is not deemed “filed” with the SEC, is not subject to the liabilities of Section 18 of the Exchange Act and is
not to be incorporated by reference in any of our filings under the Securities Act or the Exchange Act, whether made before or after the date hereof
and irrespective of any general incorporation language in any such filing.
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Recent Sale of Unregistered Securities

During the year ended December 31, 2018, we did not issue or sell any unregistered securities not previously disclosed in a Quarterly Report on
Form 10-Q or in a Current Report on Form 8-K.

Use of Proceeds from Public Offering of Our Common Stock

On July 19, 2017, we closed our IPO of 17,968,750 shares of common stock at an offering price of $8.00 per share, resulting in gross proceeds to
us of approximately $143.8 million. All of the shares issued and sold in our IPO were registered under the Securities Act pursuant to a registration statement
on Form S-1 (File No. 333-216949), which was declared effective by the SEC on July 13, 2017. Cowen and Company, LLC, Stifel, Nicolaus & Company,
Incorporated and Wells Fargo Securities, LLC acted as joint book-running managers for our initial public offering and BMO Capital Markets Corp. acted as
lead manager for our initial public offering. The offering commenced on June 20, 2017 and did not terminate before all of the securities registered in the
registration statement were sold.

As of December 31, 2018, we have applied all of the offering proceeds in accordance with the planned use of proceeds from our offering as
described in final prospectus for our IPO dated July 13, 2017 and filed with the SEC pursuant to Rule 424(b)(4). As of December 31, 2018, all expenses
incurred in connection with our initial public offering had been paid.

Purchase of Equity Securities by the Issuer and Affiliated Purchasers

None.
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Item 6. Selected Financial Data

This selected financial data should be read in conjunction with our audited consolidated financial statements and accompanying notes and
Management’s Discussion and Analysis of Financial Condition and Results of Operations included elsewhere in this Annual Report on Form 10-K. Our
consolidated financial information may not be indicative of our future performance. Set forth below are our selected consolidated financial data (in
thousands, except per share amounts):

Years Ended December 31,
2018 2017 (1) 2016 2015 2014
(as revised)
Consolidated Statement of Operations Data:
Product revenue $ 2,237  $ — — % — 3 —
Licensing revenue $ 12,000 $ — S — % — 3 —
Research and development revenue under collaborative
agreements $ 50,630 $ 43,401 % — % — 5 —
Cost of sales - product $ 1,820 $ — 3 — % — —
Cost of sales - intangible asset amortization $ 2,713 $ — 3 — % — 3 —
Cost of license $ 7,200 $ — 3 — % — % —
Research and development expenses $ 130,340 $ 126,890 $ 68,459 $ 50,885 $ 29,028
Selling, general and administrative expenses $ 153,610 $ 36,981 $ 15,053 $ 10,553 $ 995
Net loss $ (225821) $ (121,559) $ (83,217) $ (61,422) $ (30,023)
Net loss per share of preferred stock, basic and diluted $ — 8 (1.80) $ (2.88) $ (2.13) $ (1.04)
Weighted-average shares of preferred stock outstanding,
basic and diluted — 15,748 28,885 28,885 28,885
Net loss per share of common stock owned by Ionis, basic
and diluted $ 2.74) $ (3.08) $ — — 3 —
Weighted-average shares of common stock outstanding
owned by Ionis, basic and diluted 59,812,394 20,669,446 — — —
Net loss per share of common stock owned by others, basic
and diluted $ (2.87) $ (3.08) $ — 5 — 8 —
Weighted-average shares of common stock outstanding
owned by others, basic and diluted 21,553,407 9,593,322 — — —
As of December 31,
2018 2017 (1) 2016 2015
Consolidated Balance Sheet: (as revised)
Cash, cash equivalents and short-term investments $ 252,609 $ 260,130 $ 7,857 $ 64,310
Working capital $ 186,574 $ 178379 $  (19,344) $ 53,761
Total assets $ 365261 $ 268,804 $ 10,684 $ 66,067
Payable to Ionis $ 18,901 $ 14,365 $ 24,355 $ 9,198
Series A convertible preferred stock $ — — $ 100,000 $ 100,000
Common stock and additional paid-in capital $ 799,090 $ 464,497 $ — —
Accumulated deficit $ (522,042) $ (296,221) $ (174,662) $  (91,445)
Stockholders’ equity (deficit) $ 276,724 $ 167,825 $ (17,747) $ 55,267
1) Reflects the impact of our adoption of the new revenue recognition accounting standard in 2018 (Topic 606). For additional details about our adoption

of Topic 606, see Note 2, Summary of Significant Accounting Policies, in the Notes to the Consolidated Financial Statements. This change is not
reflected in our consolidated statement of operations data for 2015 or 2014 or in our consolidated balance sheet data for 2016 or 2015 as we did not
have any revenues during these periods.
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Item 7. Management’s Discussion and Analysis of Financial Condition and Results of Operations

This financial review presents our operating results for each of the three years in the period ended December 31, 2018, and our financial condition
at December 31, 2018. Except for the historical information contained herein, the following discussion contains forward-looking statements which are subject
to known and unknown risks, uncertainties and other factors that may cause our actual results to differ materially from those expressed or implied by such
forward-looking statements. We discuss such risks, uncertainties and other factors throughout this report and specifically under Item 1A of Part I of this
report, "Risk Factors." In addition, the following review should be read in connection with the information presented in our consolidated financial statements
and the related notes to our consolidated financial statements as indexed on page F-1.

Overview

We are a commercial stage biopharmaceutical company developing and marketing drugs globally to treat patients with rare and serious diseases.
We are bringing novel and transformative medicines to patients by driving clinical program execution, understanding patient and physician needs, preparing
the market, creating market access, and commercializing our products on a global basis. As an affiliate of Ionis Pharmaceuticals, Inc., or Ionis, we have a
robust portfolio of development-, registration- and commercial-stage drugs covering multiple targets and diseases using antisense therapeutics. Our immediate
focus is on the commercial launch of our first commercially approved therapy, TEGSEDI in the United States, or U.S., the European Union, or E.U., and
Canada. TEGSEDI treats the polyneuropathy caused by hereditary transthyretin-mediated amyloidosis, or hATTR amyloidosis, in adults. We are also focused
on commercial preparations for WAYLIVRA in the E.U. and on regulatory discussions for WAYLIVRA in the U.S. and Canada. The Committee for
Medicinal Products for Human Use, or CHMP, of the European Medicines Agency, or EMA, has adopted a positive opinion recommending conditional
marketing authorization of WAYLIVRA as an adjunct to diet in adult patients with genetically confirmed familial chylomicronemia syndrome, or FCS, who
are at high risk for pancreatitis, in whom response to diet and triglyceride lowering therapy has been inadequate. The positive opinion will now be referred to
the EC, which grants marketing authorization for medicines in the European Union, as well as to European Economic Area members Iceland, Liechtenstein
and Norway. With this positive opinion, and, pending adoption of the positive opinion by the EC, we plan to leverage our existing commercial infrastructure
in Europe to market WAYLIVRA. FCS is an ultra-rare, devastating hereditary disease that causes unpredictable and potentially fatal acute pancreatitis,
chronic complications due to permanent organ damage, and a severe impact on daily living. The hallmark of FCS is extremely elevated triglycerides. There
are approximately 3,000 to 5,000 patients with FCS worldwide. We are advancing a mature pipeline of novel drugs with the potential to treat multiple
diseases. TEGSEDI, WAYLIVRA and our pipeline drugs, AKCEA-APO(a)-Lrx, AKCEA-ANGPTL3-Lrx, AKCEA-APOCIII-Lrx and AKCEA-TTR-LRx,
are all based on Ionis’ antisense technology platform.

We are continuing to build our current commercial infrastructure to support TEGSEDI, and plan to use this infrastructure to support WAYLIVRA
in the E.U. and the other drugs in our pipeline, if approved, as we anticipate further commercialization in serious and rare diseases. A key element of our
commercial strategy is to provide the specialized, patient-centric support required to successfully address rare disease patient populations. We believe our
focus on treating patients with inadequately addressed rare and serious diseases will allow us to partner efficiently and effectively with the specialized
medical community that supports these underserved patient communities. Our supply chain is fully operational in both the U.S. and E.U. To further support
the hATTR amyloidosis community, Akcea and Ambry Genetics Corporation, or Ambry, a Konica Minolta company, launched hATTR Compass™ in the
U.S. and Canada, a no-cost, confidential genetic testing and genetic counseling program for people with suspected hATTR amyloidosis. This program is
intended to empower people with accurate genetic information, so they can make informed decisions about their healthcare.

In 2018, we obtained TEGSEDI and AKCEA-TTR-LRy, the ligand conjugated antisense, or LICA, drug in development for TTR, under an
exclusive license from Ionis. With the licensing agreement, we have expanded our efforts to treat people with serious and under-served rare diseases focusing
on transthyretin amyloidosis, or ATTR amyloidosis, and cardiometabolic diseases.

ATTR

TEGSEDI is an antisense drug designed to reduce the production of the TTR protein. In patients with hATTR amyloidosis, a severe, rare and fatal
genetic disease, both the hereditary and wild-type, or wt, TTR protein builds up as fibrils in tissues, such as the peripheral nerves, heart, gastrointestinal
system, eyes, kidneys, central nervous system, thyroid and bone marrow. The presence of TTR fibrils interferes with the normal functions of these tissues.
The progressive accumulation of TTR amyloid deposits in these tissues and organs leads to sensory, motor and autonomic dysfunction often having
debilitating effects on multiple aspects of a patient’s life and eventually leads to death.
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We estimate that there are approximately 50,000 patients globally with hATTR amyloidosis, the majority of whom have symptoms of
polyneuropathy.

TEGSEDI was discovered and developed by Ionis Pharmaceuticals and was licensed by us in April 2018. In addition to TEGSEDI, we and Ionis
are developing AKCEA-TTR-LRx for hereditary and wild-type forms of transthyretin amyloidosis, or ATTR amyloidosis. We initiated clinical development
of AKCEA-TTR-LRx in 2018.

Cardiometabolic

Our lipid/cardiometabolic drugs, WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-ANGPTL3-Lrx and AKCEA-APOCIII-LRx, are all based on
antisense technology developed by Ionis. We are focused on commercial preparations for WAYLIVRA in the E.U. and on regulatory discussions for
WAYLIVRA the U.S. and Canada. The Committee for Medicinal Products for Human Use, or CHMP, of the European Medicines Agency, or EMA, has
adopted a positive opinion recommending conditional marketing authorization of WAYLIVRA as an adjunct to diet in adult patients with genetically
confirmed familial chylomicronemia syndrome, or FCS, who are at high risk for pancreatitis, in whom response to diet and triglyceride lowering therapy has
been inadequate. The positive opinion will now be referred to the EC, which grants marketing authorization for medicines in the European Union, as well as
to European Economic Area members Iceland, Liechtenstein and Norway. With this positive opinion, and, pending adoption of the positive opinion by the
EC, we plan to leverage our existing commercial infrastructure in Europe to market WAYLIVRA. On May 10, 2018, the FDA’s Endocrinologic and Metabolic
Drugs Advisory Committee voted to support approval of WAYLIVRA for the treatment of people with FCS. On August 27, 2018, we and Ionis announced
that we received a Complete Response Letter from the Division of Metabolism and Endocrinology Products of the FDA regarding the New Drug Application
for WAYLIVRA. The FDA did not cite any new concerns beyond those described in the advisory committee briefing book, in which the main areas of focus
were the dosing schedule and management of thrombocytopenia. We continue to feel strongly that WAYLIVRA demonstrates a favorable benefit/risk profile
in people with FCS, as was reflected in the positive outcome from the Advisory Committee meeting. We received a preliminary notification of a Notice of
Noncompliance withdrawal letter, or NON-W, from Health Canada for WAYLIVRA. We and Ionis are engaged with the FDA and plan to work with Health
Canada to confirm a path forward for WAYLIVRA.

FCS is a severe and rare lipid disorder characterized by extremely elevated levels of triglycerides. FCS has life-threatening consequences such as
acute pancreatitis and the lives of patients with this disease are impacted daily by the associated symptoms. In our clinical program, we have observed
consistent and substantial (>70%) decreases in triglycerides and improvements in other manifestations of FCS, including pancreatitis attacks and abdominal
pain. We believe the safety and efficacy data from the WAYLIVRA program demonstrate a favorable risk-benefit profile for patients with FCS. WAYLIVRA
is also in Phase 3 clinical development for the treatment of familial partial lipodystrophy, or FPL. Our other three lipid/cardiometabolic drugs are currently in
Phase 2 clinical development.

Commercial Infrastructure

We are continuing to build our global infrastructure as we begin to commercialize TEGSEDI and prepare to commercialize WAYLIVRA in the
E.U., and we have commercial teams in place in the U.S., E.U. and Canada. In addition, in August 2018, we entered into a licensing agreement with PTC
Therapeutics International Limited, or PTC Therapeutics, to commercialize TEGSEDI and WAYLIVRA in Latin America and certain Caribbean countries. A
key element of our commercial strategy is to provide the specialized, patient-centric support required to successfully address rare disease patient populations.
We believe our focus on treating patients with inadequately addressed rare and serious diseases will allow us to partner efficiently and effectively with the
specialized medical community that supports these underserved patient communities.

To maximize the commercial potential of two of the drugs in our pipeline, we initiated a strategic collaboration with Novartis Pharma AG, or
Novartis, for the development and commercialization of AKCEA-APO(a)-Lrx and AKCEA-APOCIII-LRy. In February 2019, Novartis exercised its option to
license AKCEA-APO(a)-LRrx. Novartis is currently preparing to initiate a Phase 3 study of AKCEA-APO(a)-LRx in patients with established cardiovascular
disease (CVD) and elevated levels of lipoprotein(a), or Lp(a). We believe Novartis brings significant resources and expertise to the collaboration that can
accelerate our ability to deliver these potential therapies to the large populations of patients who have high cardiovascular risk due to inadequately treated
lipid disorders. As part of our collaboration, we received $75.0 million in an upfront option payment, of which we retained $60.0 million and paid
$15.0 million to Tonis as a sublicense fee. We also earned a $150.0 million license fee when Novartis exercised its option to license AKCEA-APO(a)-Lrx of
which we will pay $75.0 million to Ionis as a sublicense fee. We will pay Ionis the sublicense fee in Akcea common stock. Novartis is now responsible for all
future development and commercialization activities for AKCEA-APO(a)-Lrx. We are eligible to receive license fees, milestone payments and royalties on
sales of AKCEA-APO(a)-Lryx from Novartis if and when it meets the development, regulatory and sales milestones specified in our agreement. In connection
with Novartis” exercise of its option to
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exclusively license AKCEA-APO(a)-Lrx, Akcea and Novartis established a more definitive framework under which they would negotiate the co-
commercialization of AKCEA-APO(a)-Lrx between the two companies in selected markets. Included in this framework is an option by which Novartis could
solely commercialize AKCEA-APO(a)-Lrx in exchange for Novartis paying Akcea increased commercial milestone payments based on sales of AKCEA-
APO(a)-Lrx. We will share any license fees, milestone payments and royalties equally with Ionis.

For AKCEA-APOCIII-LRx, under our agreement with Novartis, after we complete Phase 2 development and if Novartis exercises its option to
license AKCEA-APOCIII-Lry, we would receive an additional $150.0 million license fee which we would also share equally with Ionis. If exercised,
Novartis would conduct and pay for a Phase 3 cardiovascular outcome study in patients with hypertriglyceridemia and prior cardiovascular risk. If approved,
Novartis would commercialize AKCEA-APOCIII-Lrx worldwide. Novartis will have 60 days plus additional time that could be required for Hart-Scott-
Rodino, or HSR, filing and review following the end-of-Phase 2 meeting to exercise its option for AKCEA-APOCIII-Lrx. As part of the collaboration, we
may co-commercialize AKCEA-APOCIII-Lrx in selected markets, on mutually agreed terms and conditions. Similar to AKCEA-APO(a)-Lrx, we are
eligible to receive license fees, milestone payments and royalties on sales of AKCEA-APOCIII-Lrx from Novartis if and when it meets the development,
regulatory and sales milestones specified in our agreement. We will share any license fees, milestone payments and royalties equally with Ionis.

Our strategic collaboration with Novartis has a potential aggregate transaction value of over $1.0 billion, plus royalties, which we would generally
be required to share equally with Ionis. The calculation of potential aggregate transaction value assumes that Novartis licenses, successfully develops and
achieves regulatory approval for both AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lgx in the U.S., E.U. and Japan, and that Novartis achieves pre-specified
sales targets with respect to both drugs. In addition, to the upfront payment that we have received, for AKCEA-APO(a)-Lrx we are eligible to receive up to
$675.0 million in milestone payments, including $25.0 million for the achievement of a development milestone, up to $290.0 million for the achievement of
regulatory milestones and up to $360.0 million for the achievement of commercialization milestones. In addition, for AKCEA-APOCIII-LRy we are eligible
to receive up to $530.0 million in milestone payments, including $25.0 million for the achievement of a development milestone, up to $240.0 million for the
achievement of regulatory milestones and up to $265.0 million for the achievement of commercialization milestones. We are also eligible to receive tiered
royalties in the mid-teens to low twenty percent range on net sales of AKCEA-APO(a)-Lrx and AKCEA-APOCIII-LRrx, and Novartis will reduce these
royalties upon the expiration of certain patents or if a generic competitor negatively impacts the product in a specific country. We will pay 50% of these
license fees, milestone payments and royalties to Ionis as a sublicense fee. See Note 6, Strategic Collaboration with Novartis, to our consolidated financial
statements for additional information.

We began recognizing revenue under the collaboration with Novartis upon its initiation in 2017. Our collaboration revenue for 2018 was $50.6
million. In addition, we began to recognize TEGSEDI product revenue in 2018 and recognized licensing revenue in the third quarter of 2018 related to our
collaboration and license agreement with PTC Therapeutics. Our product revenue and licensing revenue for 2018 was $2.2 million and $12.0 million
respectively. Our total revenue for 2018 was $64.9 million. Our net losses have resulted from costs incurred in developing TEGSEDI, WAYLIVRA and the
other drugs in our pipeline, preparing to commercialize TEGSEDI and potentially WAYLIVRA upon approval, and general and administrative activities
associated with our operations. We expect to continue to generate operating losses and negative operating cash flows for the foreseeable future. The transition
to profitability is dependent upon the successful development, approval, and commercialization of our products and product candidates and the achievement
of a level of revenue adequate to support our cost structure. We incur meaningful expenses to support commercialization, including manufacturing, marketing,
sales and distribution functions. Further, we incur additional costs associated with operating as a public company.

As of December 31, 2018, we had cash, cash equivalents and investments of $252.6 million. We have funded our operating activities through a
$100.0 million cash contribution that we received from Ionis in 2015, $75.0 million from initiating our collaboration with Novartis that we received in the
first quarter of 2017 and $106.0 million in drawdowns under our line of credit with Ionis that we received in the first and second quarters of 2017. In July
2017, we completed our IPO and raised $182.3 million in net proceeds from the IPO including the $50.0 million Novartis concurrent private placement. In
April 2018, we completed a licensing transaction with Ionis to commercialize TEGSEDI. In conjunction with this transaction, Ionis purchased 10.7 million
shares of our common stock for $200.0 million. As a result of the MA approval for TEGSEDI in the EU, on August 3, 2018 we issued 1,597,571 shares of
our common stock to Ionis as payment of the $40.0 million regulatory milestone for TEGSEDI, and as a result of the regulatory approval for TEGSEDI in the
United States, on October 17, 2018 we issued 1,671,849 shares of our common stock to Ionis as payment of the $50.0 million regulatory milestone for
TEGSEDI. See Note 7, License Agreements and Services Agreement with Ionis, to our consolidated financial statements included in this Form 10-K for more
information about our TTR licensing agreement with Ionis. We plan to use our cash, cash equivalents and investments on hand as of December 31, 2018 to
further our commercialization efforts of TEGSEDI and WAYLIVRA and continue the advancement of our pipeline drugs.
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We expect that our cash, cash equivalents and investments of $252.6 million as of December 31, 2018, together with the receipt of the $150.0
million license fee payment expected in March 2019 as a result of Novartis opt in for the ACKEA-APO(a)-LRx, and cash expected to be generated from sales
of TEGSEDI, which has been approved in the U.S., the EU and Canada, will be sufficient to fund our operating expenses and capital expenditure
requirements for at least the next 12 months from issuance of these financial statements. However, we expect to raise additional funding in the future to
continue developing the drugs in our pipeline and to commercialize TEGSEDI, or any other approved drug, including WAYLIVRA. We may seek to obtain
additional financing in the future through the issuance of our common stock, through other equity or debt financings or through collaborations or partnerships
with other companies. We may not be able to raise additional capital on terms acceptable to us, or at all, and any failure to raise capital as and when needed
could compromise our ability to execute on our business plan.

Our Relationship with Ionis

Ionis formed Akcea as a wholly owned subsidiary to complete development of and commercialize Ionis’ drugs to treat lipid disorders. We began
business operations in January 2015. We licensed our cardiometabolic franchise from Ionis at the beginning of 2015. Prior to licensing these drugs, Ionis’
employees performed all of the development, regulatory and manufacturing activities for these drugs either themselves or through third-party providers. As
such, Tonis incurred all of the expenses associated with these activities and reported them in its consolidated financial statements. TEGSEDI and AKCEA-
TTR-Lgrx were licensed from Ionis in April 2018. Prior to then, Ionis had been advancing these drugs in development and incurring the expenses for those
activities. Under our license agreements with Ionis, Ionis continued and is continuing to conduct development, regulatory or manufacturing activities for our
drugs and to charge us for this work. As of December 31, 2018, Ionis owed approximately 75 percent of our outstanding stock.

Critical Accounting Policies

‘We prepare our consolidated financial statements in conformity with accounting principles generally accepted in the United States, or GAAP. As such,
we make certain estimates, judgments and assumptions that we believe are reasonable, based upon the information available to us. These judgments involve
making estimates about the effect of matters that are inherently uncertain and may significantly impact our quarterly or annual results of operations and financial
condition. In the following paragraphs, we describe our most significant accounting policies, which we believe are the most critical to aid in fully understanding
and evaluating our reported financial results. As described below, there are specific risks associated with these critical accounting policies and we caution that
future events rarely develop exactly as one may expect, and that best estimates may require adjustment. The significant accounting policies, which we believe are
the most critical to aid in fully understanding and evaluating our reported financial results, are as follows:

Revenue Recognition

We began to record revenues from product sales in the fourth quarter of 2018 subsequent to the approval of TEGSEDI in the U.S., EU and Canada.
Prior to the fourth quarter of 2018, our revenues were derived from our collaboration agreement with Novartis and collaboration and license agreement with
PTC Therapeutics. The terms of such collaboration agreements may include consideration such as nonrefundable license fees, funding of research and
development services, payments due upon the achievement of clinical and pre-clinical performance-based development milestones, regulatory milestones,
manufacturing services, sales-based milestones and royalties on product sales.

Collaboration and License Revenue

On January 1, 2018, we adopted the new revenue standard, discussed below under Note 2, Summary of Significant Accounting Policies, which amended
revenue recognition principles and provides a single, comprehensive set of criteria for revenue recognition within and across all industries. Our adoption of the new
revenue standard had a material impact on our consolidated financial statements, as discussed below in Note 2. This new revenue standard applies to all contracts with
customers, except for contracts that are within the scope of other standards, such as leases, insurance, collaboration arrangements and financial instruments. To
determine revenue recognition for arrangements that an entity determines are within the scope of Topic 606, the entity performs the following five steps: (i) identify
the contract(s) with a customer; (ii) identify the performance obligations in the contract; (iii) determine the transaction price; (iv) allocate the transaction price to the
performance obligations in the contract; and (v) recognize revenue when (or as) the entity satisfies a performance obligation. At contract inception, once the contract
is determined to be within the scope of Topic 606, we assess the goods or services promised within each contract and determine those that are performance
obligations, then assess whether each promised good or service is distinct. When we offer options for additional goods or services, such as an option to license a drug
in the future or for additional goods or services to be provided in the future, we evaluate whether such options are material rights that should be treated as additional
performance obligations. We typically have not concluded that the option to license a drug or the options for additional goods or services that may be requested in the
future under our collaboration agreement are material rights as the amounts attributable to such options represent standalone selling price, and therefore no
consideration is allocated to these items at the inception of an agreement. When a partner exercises its option to

66



license a drug or requests the additional goods or services, a new performance obligation is created for that item. Once performance obligations are identified, we then
recognize as revenue the amount of the transaction price that we allocated to the respective performance obligation when (or as) each performance obligation is
satisfied, either at a point in time or over time. If the performance obligation is satisfied over time, we recognize revenue based on the use of an output or input
method. As of December 31, 2018, we have three revenue streams: our strategic collaboration, option and license agreement, or collaboration agreement, with
Novartis Pharma AG, or Novartis, which we entered into in January 2017, our collaboration and license agreement with PTC Therapeutics International Limited, or
PTC Therapeutics, which we entered into in August 2018 and commercial product revenue related to sales of TEGESDI in the fourth quarter of 2018. For a complete
discussion of the accounting for our revenue streams, see Note 6, Strategic Collaboration with Novartis, Note 8, Collaboration and License Agreement with PTC
Therapeutics, and Note 2, Summary of Significant Accounting Policies.

Effective January 1, 2018, we adopted Topic 606 using the full retrospective transition method. Under this method, we revised our consolidated
financial statements for prior period amounts including the periods included in this Report on Form 10-K, as if Topic 606 had been effective for such periods.
The references “as revised” used herein refer to revisions of amounts originally reported for the year ended December 31, 2017 and as of December 31, 2017
as a result of our adoption of Topic 606.

Impact of Adoption

As a result of adopting Topic 606 on January 1, 2018, we revised our comparative financial statements for the prior years as if Topic 606 had been
effective for that period. On September 18, 2018, we filed a Current Report on Form 8-K to present recast consolidated financial statements for each of the
three years ended December 31, 2015, 2016 and 2017, to reflect our adoption of the new accounting standard for revenue recognition set forth in Topic 606.
The financial information recast in the Form 8-K was originally filed with the SEC in our Annual Report on Form 10-K for the fiscal year ended December
31, 2017, which was filed with the SEC on February 28, 2018. Under Topic 605, we recognized revenue from our collaboration with Novartis over time on a
straight-line basis. Under Topic 606, we recognize revenue from our collaboration with Novartis using the input method based on the total cost of performing
services over time. As a result, the following financial statement line items for fiscal year 2017 were affected.

Consolidated Balance Sheets

December 31, 2017
(in thousands)
As Originally

As Revised Reported Effect
Under Topic 606 Under Topic 605 of Change
Current portion of deferred revenue $ 58,192 $ 50,579 $ 7,613
Long-term portion of deferred revenue 12,501 8,306 4,195
Accumulated deficit $  (296,221) $  (284,413) $ (11,808)

Consolidated Statement of Operations and Comprehensive Loss

Year Ended December 31, 2017
(in thousands, except per share data)

As Originally

As Revised Reported Effect
Under Topic 606 Under Topic 605 of Change

Research and development revenue under collaborative

Agreement $ 43,401 $ 55,209 $ (11,808)
Loss from operations (120,470) (108,662) (11,808)
Net loss (121,559) (109,751) (11,808)
Net loss per share of preferred stock, basic and diluted (1.80) (1.55) (0.25)
Net loss per share of common stock owned by Ionis, basic

and diluted (3.08) (2.82) (0.26)
Net loss per share of common stock owned by others, basic

and diluted $ (3.08) (2.82) $ (0.26)
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Consolidated Statement of Cash Flows

Years Ended December 31, 2017
(in thousands)

As Originally

As Revised Reported Effect
Under Topic 606 Under Topic 605 of Change

Net loss $ (121,559) $ (109,751) $ (11,808)
Adjustments to reconcile net loss to net cash used in

operating activities:
Deferred revenue 70,693 58,885 11,808
Cash, cash equivalents and restricted cash at beginning of

period 7,857 7,857 —
Cash, cash equivalents and restricted at end of period $ 58,367 $ 58,367 $ —

Product Revenue, Net

Subsequent to regulatory approval in Europe on July 11, 2018 and FDA approval in the U.S. on October 5, 2018, in the fourth quarter of 2018 we
began to sell TEGSEDI in the U.S. and Germany. In the U.S., the product is distributed through an exclusive distribution agreement with a third-party
logistics (3PL) company that takes title to the product and represents our sole customer in the U.S. Our U.S. customer distributes TEGSEDI to a specialty
pharmacy and a specialty distributor (collectively referred to as “wholesalers”), who then distribute the product to health care providers and patients. In
Germany, the product is distributed through a non-exclusive distribution model with a 3PL that takes title to the product and currently represents our sole
customer in Germany. Our customer in Germany then distributes TEGSEDI to hospitals and pharmacies in Germany.

Revenue from product sales are recognized when the customer obtains control of our product, which occurs at a point in time, upon transfer of title
to the customer. We record shipping and handling costs within cost of goods sold on our consolidated statement of operations. We classify payments to
customers or other parties in the distribution channel for services that are distinct and priced at fair value as selling, general and administrative expenses in
our consolidated statements of operations. Otherwise payments to customers or other parties in the distribution channel that do not meet those criteria are
classified as a reduction of revenue, as discussed further below. Taxes collected from customers relating to product sales and remitted to governmental
authorities are excluded from revenue. We have elected not to adjust consideration for the effects of a significant financing component when the period
between the transfer of a promised good or service to the customer and when the customer pays for that good or service will be one year or less. Our payment
terms are generally between thirty to ninety days. We expense incremental costs of obtaining a contract as and when incurred since the expected amortization
period of the asset that we would have recognized is one year or less.

Reserves for Variable Consideration

Revenues from product sales are recorded at the net sales price (transaction price), which includes estimates of variable consideration for which
reserves are established and which result from discounts, returns, chargebacks, rebates, co-pay assistance and other allowances that are offered within
contracts between us and our customers, wholesalers, health care providers and other indirect customers relating to the sale of TEGSEDI. These reserves are
based on the amounts earned or to be claimed on the related sales and are classified as reductions of accounts receivable (if the amount is payable to the
customer) or a current liability (if the amount is payable to a party other than a customer). Where appropriate, these estimates take into consideration a range
of possible outcomes that are probability-weighted for relevant factors such as our historical experience, current contractual and statutory requirements,
specific known market events and trends, industry data and forecasted customer buying and payment patterns. Overall, these reserves reflect our best
estimates of the amount of consideration to which we are entitled based on the terms of the contract. The amount of variable consideration that is included in
the transaction price may be constrained and is included in the net sales price only to the extent that it is considered probable that a significant reversal in the
amount of the cumulative revenue recognized will not occur in a future period. Actual amounts of consideration ultimately received may differ from our
estimates. If actual results in the future vary from our estimates, we will adjust these estimates, which would affect net product revenue and earnings in the
period such variances become known.
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The following are the components of variable consideration related to product revenue:

Chargebacks: In the U.S., we estimate obligations resulting from contractual commitments with the government and other entities to sell products
to qualified healthcare providers at prices lower than the list prices charged to our U.S. customer. Our U.S. customer charges us for the difference between
what they pay for the product and the selling price to the qualified healthcare providers. We record reserves for these chargebacks related to product sold to
our U.S. customer during the reporting period, as well as our estimate of product that remains in the distribution channel at the end of the reporting period that
we expect will be sold to qualified healthcare providers in future periods.

Government rebates: We are subject to discount obligations under government programs, including Medicaid programs and Medicare in the United
States. We estimate Medicaid and Medicare rebates based upon a range of possible outcomes that are probability-weighted for the estimated payer
mix. These reserves are recorded in the same period the related revenue is recognized, resulting in a reduction of product revenue and the establishment of a
liability that is included in accrued expenses on our consolidated balance sheet. For Medicare, we also estimate the number of patients in the prescription
drug coverage gap for whom we will owe an additional liability under the Medicare Part D program. On a quarterly basis, we update our estimates and record
any adjustments in the period that we identify the adjustments. In Germany, pharmaceutical companies must grant a specified rebate percentage to the
German government. We have included this rebate as a reduction of revenue in the period the related product revenue is recognized.

Trade discounts and allowances: We provide customary invoice discounts on TEGSEDI sales to our U.S. customer for prompt payment that are
recorded as a reduction of revenue in the period the related product revenue is recognized. In addition, we receive and pay for various distribution services
from our U.S. customer and wholesalers in the U.S. distribution channel. For services that are either not distinct from the sale of our product or for which we
cannot reasonably estimate the fair value, such fees are classified as a reduction of product revenue.

Product Returns: Our U.S. customer has return rights and the wholesalers have limited return rights primarily related to the product’s expiration
date. We estimate the amount of product sales that may be returned and record the estimate as a reduction of revenue and a refund liability in the period the
related product revenue is recognized. Based on the distribution model for TEGSEDI, contractual inventory limits with our customer and wholesalers and the
price of TEGSEDI, we believe there will be minimal returns. Our customer in Germany only takes title to the product once it receives an order from a hospital
or pharmacy and therefore does not maintain any inventory of TEGSEDI. Therefore, there is limited return risk and the Company has not recorded any return
estimate in the transaction price for TEGSEDI sold in Germany.

Other incentives: In the U.S., other incentives include co-payment assistance we provide to patients with commercial insurance that have coverage
and reside in states that allow co-payment assistance. The calculation of the accrual for co-pay assistance is based on an estimate of claims and the cost per
claim that we expect to receive associated with product that has been recognized as revenue. The estimate is recorded as a reduction of revenue in the same
period the related revenue is recognized.

During the year ended December 31, 2018, we recorded product revenue, net, of $2.2 million, which consist of $1.2 million of TEGSEDI sales in
the U.S., and $1.0 million of TEGSEDI sales in Germany. The following table summarizes balances and activity in each of the product revenue allowance and
reserve categories for the year ended December 31, 2018 (in thousands):

Chargebacks, Government
discounts and and other
fees rebates Returns Total

Balance at December 31, 2017 $ — % — % — 3 —
Provision related to current period sales 50 293 5 348
Adjustment related to prior period sales — — — —
Credit or payments made during the period — — — —
Balance at December 31, 2018 $ 50 $ 293 % 5 % 348

Inventory

Prior to the regulatory approval of our product candidates, we incur expenses for the manufacturing of drug product that could potentially be
available to support the commercial launch of our products. Until the first reporting period when regulatory approval has been received or is otherwise
considered probable, we record all such costs as research and development expense.
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For inventory related costs incurred subsequent to July 1, 2018, we reflected these amounts as inventory on our consolidated balance sheets at the
lower of cost or market value under the first-in, first-out, or FIFO, basis. We periodically analyze our inventory levels, and write down inventory that has
become obsolete, inventory that has a cost basis in excess of its estimated realizable value and inventory in excess of expected sales requirements as cost of
product sales. The determination of whether inventory costs will be realizable requires estimates by our management and if actual market conditions are less
favorable than projected by our management, additional write-downs of inventory may be required which would be recorded as a cost of product sales in the
consolidated statements of operations.

At December 31, 2018 a majority of our physical inventory for TEGSEDI was produced prior to when we obtained regulatory approval and
accordingly had no cost basis as we recorded the related costs as research and development expense in prior periods. At December 31, 2018 the amount of
finished goods recorded in our consolidated balance sheets in other current assets related to our approved product TEGSEDI was $85,000.

Intangible Assets

We obtained exclusive licenses from Ionis for specific patents that Ionis owns and maintains related to our drug pipeline. We recorded our licenses
from Ionis as a capital contribution using the carryover basis of Ionis' historical cost for the related patents. We are amortizing our capitalized licenses over
their estimated useful life, which is the term of the underlying individual patents owned by Ionis.

In addition, we maintain definite-lived intangible assets related to regulatory milestone payments made to Ionis that are recoverable through future
cash flows from approved products, which are capitalized as license intangible assets. These assets are amortized over their remaining useful lives, which are
generally estimated to be the remaining patent life. If our estimate of the product’s useful life is shorter than the remaining patent life, then the shorter period
is used. Intangible assets are amortized using the economic consumption method if anticipated future revenue can be reasonably estimated. The straight-line
method is used when future revenue cannot be reasonably estimated. Amortization expense is recorded as a component of cost of sales to the extent the
underlying license is commercialized or research and development prior to its commercialization in the consolidated statements of operations.

Cost of Product Sales

As a result of receiving marketing authorization, or MA, approval for TEGSEDI from the European Commission, or EC, in July 2018, we began
recording all TEGSEDI related expenses as cost of product sales starting in July 2018. Cost of product sales consists of manufacturing costs, transportation
and freight, and indirect overhead costs associated with the manufacturing and distribution of TEGSEDI. Cost of product sales may also include period costs
related to certain manufacturing services and inventory adjustment charges. Additionally, we expensed a significant portion of the cost of producing
TEGSEDI that we will use in the commercial launch as research and development expense prior to the regulatory approval of TEGSEDI.

Estimated Liability for Research and Development Costs

We record accrued liabilities related to expenses for which vendors or service providers have not yet billed us. These liabilities are for products or
services that we have received and primarily relate to ongoing nonclinical and clinical studies. These costs primarily include third-party clinical management
costs, laboratory and analysis costs, toxicology studies and investigator grants. We have drugs in concurrent nonclinical and clinical studies at several sites
throughout the world. To ensure that we have adequately provided for ongoing nonclinical and clinical research and development costs during the period in
which we incur such costs, we maintain an accrual to cover these costs. We update our estimate for this accrual on at least a quarterly basis. The assessment of
these costs is a subjective process that requires judgment. Upon settlement, these costs may differ materially from the amounts accrued in our consolidated
financial statements. Our historical accrual estimates have not been materially different from our actual amounts.

Stock-Based Compensation Expense

We measure stock-based compensation expense for equity-classified awards, principally related to stock options, restricted stock units, or RSUs,
and stock purchase rights under our employee stock purchase plan, or ESPP, based on the estimated fair value of the award on the date of grant. We recognize
the value of the portion of the award that we ultimately expect to vest as stock-based compensation expense over the requisite service period in our
consolidated statements of operations. We reduce stock-based compensation expense for estimated forfeitures at the time of grant and revise the expense in
subsequent periods if actual forfeitures differ from those estimates.
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We value our stock option awards and stock purchase rights under our ESPP using the Black-Scholes model. The determination of the grant date
fair value of options using an option pricing model is affected principally by our estimated common stock fair value and requires us to make a number of
other assumptions, including: the expected life of the option, the volatility of the underlying stock, the risk-free interest rate and expected dividends.

The fair value of RSUs is based on the market price of our common stock on the date of grant. The RSUs we have granted vest annually over a
four-year period.

Prior to December 2015, Ionis granted our employees options to purchase shares of Ionis' common stock, or Ionis options. In December 2015, we granted
our employees holding Ionis options additional options to purchase shares of our common stock, or Akcea options.

We determined the stock-based compensation expense for the Ionis options at the date of grant and recognized compensation expense over the
vesting period of the Ionis options. In December 2015, we accounted for the issuance of the Akcea options as a modification to the original grant of the Ionis
options because the grant of the Ionis options and Akcea options essentially represented a single stock award as the exercisability provisions of the Ionis
options and Akcea options grants were interrelated and mutually exclusive. The total compensation expense measured on the modification date was the sum
of the grant date fair value of the Ionis options plus any incremental compensation cost resulting from the grant of the Akcea options.

In 2016, we began concurrently granting Ionis options and Akcea options to our employees. Because the exercisability provisions of the awards are
interrelated and mutually exclusive as described above, the fair values of the Ionis options and the Akcea options were determined on the date of grant and the
option with the greater fair value was recognized over the vesting period of the awards. In 2017, we no longer concurrently granted Ionis and Akcea options. Our
board of directors only receive grants under the Akcea option plan.

Following our IPO, we no longer grant Ionis options to our employees. Under the terms of the Ionis options, when we completed our IPO, the Ionis
options our employees were holding were terminated. The termination of the Ionis options was determined not to be a modification, as the options were
terminated based upon the existing contractual terms of the option agreements. As such, we will continue to recognize expense based on the valuation that
was determined upon the grant date for options issued in 2016 or the modification date for options issued in 2015 and 2017.

The fair value of stock options granted under our 2015 Equity Incentive Plan is based on the fair value of our common stock on the date of grant.
The fair value of stock options granted under the Ionis 2011 Equity Incentive Plan is based on the fair value of Ionis' common stock on the date of
grant. Options granted to employees vest over a four-year period, with 25 percent exercisable at the end of one year from the date of the grant and the balance
vesting ratably, on a monthly basis, thereafter and have a term of ten years. Options granted to directors vest annually over a four-year period and have a term
of ten years.

See Note 9, Equity and Stock-based Compensation, for additional information regarding our stock-based compensation plans.
Income Taxes

Prior to the completion of our IPO we filed our tax returns on a consolidated and combined basis with Ionis for federal and state income tax
purposes, respectively. For financial statement purposes when we are required to file on a consolidated or combined basis, we calculate our income tax
amounts, including net operating losses and tax credit carryforwards, using a separate return methodology which determines income taxes as if we were a
separate taxpayer from Ionis. Effective July 19, 2017, the date of our IPO, we are no longer included in the consolidated federal income tax return with Ionis.
We determined the amount of federal tax attributes, primarily net operating losses and tax credit carryforwards that transferred to us upon deconsolidation
from Tonis. We are still required to file most of our state tax returns on a consolidated or combined basis with Ionis. Therefore, for financial statement
purposes we calculated our state income tax amounts using the separate return method.

We account for income taxes using the asset and liability method, which requires the recognition of deferred tax assets and liabilities for the
expected future tax consequences of events that have been recognized in our financial statements or tax returns. In addition, deferred tax assets are recorded
for the future benefit of utilizing net operating losses and research and development credit carry forwards. Valuation allowances are provided when necessary
to reduce deferred tax assets to the amount expected to be realized.
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We apply the authoritative accounting guidance prescribing a threshold and measurement attribute for the financial recognition and measurement of
a tax position taken or expected to be taken in a tax return. We recognize liabilities for uncertain tax positions based on a two-step process. The first step is to
evaluate the tax position for recognition by determining if the weight of available evidence indicates that it is more likely than not that the position will be
sustained on audit, including resolution of related appeals or litigation settlement. The second step is to estimate and measure the tax benefit as the largest
amount that is more than 50% likely to be realized upon ultimate settlement.

We recognize interest and penalties related to unrecognized tax benefits within the income tax expense line in the accompanying consolidated
statements of operations. Accrued interest and penalties are included within other long-term liabilities in the consolidated balance sheets.

Significant judgment is required in evaluating our uncertain tax positions and determining our provision for income taxes. Although we believe our
reserves are reasonable, no assurance can be given that the final tax outcome of these matters will not be different from that which is reflected in our historical
income tax provisions and accruals. We adjust these reserves for changing facts and circumstances, such as the closing of a tax audit or the refinement of an
estimate. To the extent that the final tax outcome of these matters is different than the amounts recorded, such differences may impact the provision for
income taxes in the period in which such determination is made.

Significant judgment is also required in determining any valuation allowance recorded against deferred tax assets. In assessing the need for a
valuation allowance, we consider all available evidence, including scheduled reversal of deferred tax liabilities, past operating results, the feasibility of tax
planning strategies and estimates of future taxable income. Estimates of future taxable income are based on assumptions that are consistent with our plans.
Assumptions represent management's best estimates and involve inherent uncertainties and the application of management's judgment. Should actual amounts
differ from our estimates, the amount of our tax expense and liabilities could be materially impacted.

We record a valuation allowance to reduce the balance of our net deferred tax assets to the amount we believe is more-likely-than-not to be
realized. We have incurred financial statement losses since inception and as a result we have a full valuation allowance recorded against our net deferred tax
assets. We regularly assess the future realization of our net deferred tax assets and will reduce the valuation allowance in any such period in which we
determine that all, or a portion, of our deferred tax assets are more-likely-than-not to be realized.

We do not provide for a U.S. income tax liability and foreign withholding taxes on undistributed foreign earnings of our foreign subsidiaries. The
earnings of non-U.S. subsidiaries are currently expected to be indefinitely reinvested in non-U.S. operations.

Results of Operations

In order to analyze and compare our results of operations to other similar companies, we believe it is important to exclude non-cash stock-based
compensation expense related to equity awards from our expenses. We believe non-cash stock-based compensation expense is not indicative of our operating
results or cash flows from our operations. Further, we internally evaluate the performance of our operations excluding it. All numbers presented below
exclude stock-based compensation expense unless otherwise indicated.

Comparison of the Years Ended December 31, 2018 and 2017 (as revised)

Revenue
The following table sets forth our revenue for the periods presented (in thousands):
Years Ended December 31,
2018 2017
(as revised)
Product revenue $ 2,237  $ —
Licensing revenue 12,000 —
Research and development revenue under collaboration agreement 50,630 43,401
Total revenue $ 64,867 $ 43,401
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Product revenue. Product revenue of $2.2 million for 2018 relates to sales of TEGSEDI in the Unites States and Germany. For the year ended
December 31, 2017, we did not generate any product revenue.

Licensing revenue. Licensing revenue of $12.0 million for 2018 relates to the upfront payment received from PTC Therapeutics related to our PTC
License Agreement entered into in August 2018. For the year ended December 31, 2017, we did not generate any licensing revenue.

Research and development revenue. In 2018, we recognized $50.6 million compared to $43.4 million in 2017 (as revised), in research and
development revenue from our collaboration with Novartis. The increase in research and development revenue is primarily the result of level of efforts related
to activities for our AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lgy programs.

Cost of sales and license expense

The following table sets forth our cost of sales and license expense for the periods presented (in thousands):

Years Ended December 31,
2018 2017

Cost of sales - product $ 1,660 $ —
Cost of sales - intangible asset amortization 2,713 —
Cost of license 7,200 —
Total cost of sales and license expenses, excluding non-cash stock-based compensation

expense 11,573 —
Non-cash stock-based compensation expense 160 —
Total cost of sales and license expenses $ 11,733  $ —

Cost of sales — product expense of $1.7 million for 2018 consists of period costs and certain fixed costs associated with the manufacturing of
TEGSEDI. We do not expect fixed costs will increase in direct correlation to sales. Based on our policy, we expense costs associated with the manufacture of
our products as research and development prior to regulatory approval. Certain product costs of TEGSEDI units recognized as revenue during the year ended
December 31, 2018 were incurred prior to the July 2018 EU approval, and therefore are not included in cost of sales during the year. We expect cost of sales
to increase as we deplete these inventories. The cost of units sold during the period for which there was no cost basis was $0.1 million for the year ended
December 31, 2018. No product cost of sales was recorded for the year ended December 31, 2017. All amounts exclude non-cash compensation expense
related to equity awards.

Cost of sales expense — intangible asset amortization of $2.7 million for 2018 consist of amortization of intangible assets recorded as a result of the
achievement of TEGSEDI regulatory milestones in the U.S. and E.U. All amounts exclude non-cash compensation expense related to equity awards.

Cost of license of $7.2 million for 2018 consists of TTR sub-license expense due to Ionis related to the payment received as part of the licensing
agreement entered into with PTC Therapeutics in August 2018. No license cost of sales was recorded for the year ended December 31, 2017. All amounts

exclude non-cash compensation expense related to equity awards.
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Research and development expense

The following table sets forth our research and development expenses for the periods presented (in thousands):

Years Ended December 31,

2018 2017

External TEGSEDI expenses 26,044 —
External WAYLIVRA expenses 22,246 26,505
Other external research and development projects expenses 40,560 21,789
Research and development personnel and overhead expenses 32,055 21,572
Sublicensing expenses — 48,394
Total research and development expenses, excluding non-cash stock-based compensation

expense 120,905 118,260
Non-cash stock-based compensation expense 9,435 8,630
Total research and development expenses $ 130,340 $ 126,890

Research and development expenses were $120.9 million for the year 2018 compared to $118.3 million for the same period in 2017. The slight
increase in research and development expenses was primarily due to development activities related to TEGSEDI, development activities related to our Phase
2b studies for AKCEA APOCIII-Lrx and AKCEA-ANGPTL3-Lrx which were initiated in the first quarter of 2018 and personnel and overhead expense to
support our development efforts. This increase was offset primarily due to sublicensing expenses related to our collaboration with Novartis, which we
incurred in the first quarter of 2017, the majority of which were non-cash, a decrease in development activities for AKCEA APO(a)-Lgx as the clinical study
ended, finished data collection and reported topline results, as well as a decrease in development activities for WAYLIVRA. All amounts exclude non-cash
compensation expense related to equity awards.

Selling, general and administrative expense

The following table sets forth our selling, general and administrative expenses for the periods presented (in thousands):

Years Ended December 31,
2018 2017
Selling, general and administrative expenses $ 118,923 $ 28,072
Non-cash compensation expense related to equity awards 34,687 8,909
Total Selling, general and administrative expenses $ 153,610 $ 36,981

Selling, general and administrative expenses were $118.9 million for 2018 compared to $28.1 million for the same period in 2017. Our selling,
general and administrative expenses increased due to the ongoing buildout of our commercial organization and advancement of pre-commercialization and
commercialization activities necessary to launch TEGSEDI in the U.S., the EU and Canada, and WAYLIVRA, if approved for marketing in the EU. All
amounts exclude non-cash compensation expense related to equity awards.

Other income and other expense

Investment income. Investment income for 2018 totaled $5.7 million compared to $1.8 million for the same period in 2017. The increase in
investment income was primarily due to a higher average investment balance and an increase in the interest rates on high quality debt and U.S. government
agencies investments during 2018 compared to 2017.

Interest expense. Interest expense is comprised entirely of interest incurred under our line of credit agreement with Ionis. We incurred no interest
expense during 2018. Interest expense for 2017 totaled $1.7 million. The outstanding principal and accrued interest under our line of credit converted into
13,438,339 shares of our common stock in connection with the closing of our IPO in July 2017 and we no longer have access to this line of credit following
the closing of our IPO.
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Net Loss and Net Loss Per Share

Net loss for 2018 was $225.8 million compared to $121.6 million for the same period in 2017 (as revised). We incurred a higher net loss during
2018 compared to 2017 primarily due to the development and pre-commercialization and commercial activities for TEGSEDI, the increase in expenses
related to pre-commercialization and development activities for WAYLIVRA and our other drugs, and the ongoing global expansion of our company. Basic
and diluted net loss per preferred share for the year ended December 31, 2017 (as revised) was $1.80. We had no outstanding preferred shares at December
31, 2018. Basic and diluted net loss per common share owned by Ionis and owned by others for the year ended December 31, 2018 was $2.74 and $2.87,
respectively. Basic and diluted net loss per common share owned by Ionis and owned by others for the year ended December 31, 2017 (as revised) was $3.08.

Comparison of the Years Ended December 31, 2017 (as revised) and 2016
Revenue

For the year ended December 31, 2017, we recognized $43.4 million in research and development revenue (as revised) from our collaboration with
Novartis, which we initiated in January 2017. For the year ended December 31, 2016, we did not generate any revenue.

Research and development expense

The following table sets forth our research and development expenses for the periods presented (in thousands):

Years Ended December 31,
2017 2016

External WAYLIVRA expenses $ 26,505 $ 38,403
Other external research and development projects expenses 21,789 11,567
Research and development personnel and overhead expenses 21,572 13,913
Sublicensing expenses 48,394 —
Total research and development expenses, excluding non-cash stock-based compensation

expense 118,260 63,883
Non-cash stock-based compensation expense 8,630 4,576
Total research and development expenses $ 126,890 $ 68,459

Research and development expenses were $118.3 million for 2017 and increased compared to $63.9 million for 2016. The increase in expenses was
primarily due to sublicensing expenses related to our collaboration with Novartis, which we incurred in the first quarter of 2017, the majority of which were
non-cash. The progression of our other drugs in development, including AKCEA-APO(a)-Lrx, AKCEA-APOCIII-Lrx and AKCEA-ANGPTL3-LRy, during
2017 also contributed to the increase in our expenses. In particular we commenced four Phase 2 trials in 2017. This increase in research and development
expenses was offset in part by a decrease in external WAYLIVRA expenses primarily related to the completion of the phase 3 program. All amounts exclude
non-cash compensation expense related to equity awards.

Selling, general and administrative expense

The following table sets forth our selling, general and administrative expenses for the periods presented (in thousands):

Years Ended December 31,
2017 2016
Selling, general and administrative expenses $ 28,072 $ 9,480
Non-cash compensation expense related to equity awards 8,909 5,573
Total Selling, general and administrative expenses $ 36,981 $ 15,053

Selling, general and administrative expenses were $28.1 million for 2017 and increased compared to $9.5 million for 2016. Our general and
administrative expenses increased due to the ongoing buildout of our commercial organization and advancement of pre-commercialization activities necessary
to launch WAYLIVRA, if approved for marketing in the US, Canada and certain EU countries. All amounts exclude non-cash compensation expense related
to equity awards.
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Other income and other expense

Investment income. Investment income for 2017 totaled $1.8 million compared to $0.3 million for 2016. The increase in investment income was
primarily due to a higher average short-term investment balance and an increase in the interest rates on high quality debt and U.S. government agencies
investments during 2017 compared to 2016.

Interest expense. Interest expense is comprised entirely of interest incurred under our line of credit agreement with Ionis. Interest expense for 2017
totaled $1.7 million. We incurred no interest expense for 2016. The outstanding principal and accrued interest under our line of credit converted into
13,438,339 shares of our common stock in connection with the closing of our IPO in July 2017 and we no longer have access to this line of credit following
the closing of our IPO.

Net Loss and Net Loss Per Share

Net loss for 2017 (as revised) was $121.6 million compared to $83.2 million for 2016. Basic and diluted net loss per preferred share for the year
ended December 31, 2017 (as revised) was $1.80 compared to $2.88 for 2016. Basic and diluted net loss per common share owned by Ionis and owned by
others for the year ended December 31, 2017 (as revised) was $3.08. We had no outstanding common stock at December 31, 2016. We incurred a higher net
loss in 2017 compared to 2016 primarily due to the increase in expenses related to pre-commercialization and development activities for our drugs,
sublicensing expenses related to our collaboration with Novartis, the ongoing global expansion of our company and becoming and operating as a public
company.

Liquidity and Capital Resources

At December 31, 2018, we had cash, cash equivalents and investments of $252.6 million and accumulated deficit of $522.0 million.

We have funded our operating activities through a $100.0 million cash contribution that we received from Ionis in 2015, $75.0 million from
initiating our collaboration with Novartis that we received in the first quarter of 2017 and $106.0 million in drawdowns under our line of credit with Ionis that
we received in the first and second quarters of 2017. Our borrowings under our line of credit agreement with Ionis converted into shares of our common stock
at the TPO price in connection with the closing of our IPO in July 2017. We no longer have access to the line of credit. Additionally, in July 2017 we received
$182.3 million in net proceeds from our IPO, including $25.0 million Ionis invested in our IPO and the Novartis concurrent private placement of $50.0
million.

In April 2018, the stockholders other than Ionis and its affiliates approved the development, commercialization, collaboration and license
agreement, or TTR License Agreement, pursuant to which we acquired an exclusive license from Ionis to TEGSEDI and AKCEA-TTR-LRrx and a stock
purchase agreement, or Ionis SPA, with Ionis, our majority shareholder, which we entered into on March 14, 2018. To support our commercialization of
TEGSEDI and AKCEA-TTR-LRy, Ionis purchased 10.7 million shares of our common stock for $200.0 million.

At December 31, 2018, we had working capital of $186.5 million compared to working capital of $178.4 million at December 31, 2017. Working
capital increased in 2018 primarily due to the increase in our cash, cash equivalents and investments as a result of our financing activities. This increase is
offset by activities related to our normal course of business. As of December 31, 2018, our outstanding payable to Ionis was $18.9 million under our
Amended Services Agreement with Ionis

TEGSEDI is approved in the U.S., E.U. and Canada and we are now beginning our commercialization efforts in these three regions. We began to
generate product revenue from TEGSEDI drug sales in the fourth quarter of 2018. We anticipate that we will continue to incur losses for the foreseeable
future, and losses may continue to increase as we develop, seek regulatory approval for, and begin to commercialize our other pipeline drugs. We are subject
to all of the risks incident in developing and commercializing new drugs and we may encounter unforeseen expenses, difficulties, complications, delays and
other unknown factors that may adversely affect our business.

On February 22, 2019, Novartis exercised its option to license AKCEA-APO(a)-Lry as part of our strategic collaboration with Novartis discussed
in Note 6, Strategic Collaboration with Novartis. As a result we earned a license fee of $150.0 million of which we will pay $75.0 million to Ionis as a

sublicense fee. We will issue 2,837,373 shares of our common stock to Ionis as payment of the $75.0 million sublicense fee.
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Future Funding Requirements

We expect to raise additional funding in the future to continue developing the drugs in our pipeline and to expand our commercial efforts for
TEGSEDI, which has been approved in the U.S., E.U. and Canada, and WAYLIVRA, for which we are in on going regulatory discussion in those same
jurisdictions. We expect that our cash, cash equivalents and investments of $252.6 million as of December 31, 2018, together with the receipt of the $150.0
million license fee payment expected in March 2019 as a result of Novartis opt in for the ACKEA-APO(a)-LRx, and cash expected to be generated from sales
of TEGSEDI, which has been approved in the U.S., the EU and Canada, will be sufficient to fund our operating expenses and capital expenditure
requirements for at least the next 12 months from issuance of these financial statements. Until such time, if ever, as we can generate substantial product
revenue, we may finance our cash needs through additional financing in the future through the issuance of our common stock, through other equity or debt
financings or through collaborations or partnerships with other companies. In any event, we may not generate significant revenue from product sales prior to
the use of our existing cash, cash equivalents and investments. We do not have any committed external source of funds. Additional capital may not be
available on reasonable terms, if at all. To the extent that we raise additional capital through the sale of stock or convertible debt securities, the ownership
interest of our stockholders will be diluted and the terms of these securities may include liquidation or other preferences that adversely affect the rights of our
common stockholders. Debt financing, if available, may involve agreements that include increased fixed payment obligations and covenants limiting or
restricting our ability to take specific actions, such as incurring additional debt, making capital expenditures, declaring dividends, selling or licensing
intellectual property rights and other operating restrictions that could adversely affect our ability to conduct our business. If we raise additional funds through
collaborations or licensing arrangements with third parties, we may have to relinquish valuable rights to our drugs or grant licenses on terms that may not be
favorable to us. If we cannot raise additional funds through stock offerings or debt financings when needed, we may be required to delay, limit, reduce or
terminate our product development or future commercialization efforts or grant rights to develop and commercialize our drugs even if we would otherwise
prefer to develop and commercialize the drugs ourselves.

Our forecast of the period of time through which our financial resources will be adequate to support our operations involves risks and uncertainties,
and actual results could vary as a result of a number of factors. We have based this estimate on assumptions that may prove to be wrong and we could use our
available capital resources sooner than we currently expect. The amount and timing of future funding requirements, both near- and long-term, will depend on
many factors, including, but not limited to:

. the design, initiation, progress, size, timing, costs and results of our clinical and nonclinical studies;

*  the outcome, timing and cost of regulatory approvals by the FDA and comparable foreign regulatory authorities, including the potential for the
FDA or comparable foreign regulatory authorities to require that we perform more studies than, or evaluate clinical endpoints other than,
those that we currently expect;

*  the number and characteristics of drugs that we may pursue;

. our need to expand our development activities, including our need and ability to hire additional employees;

* the effect of competing technological and market developments;

*  the cost of establishing sales, marketing, manufacturing and distribution capabilities for our drugs;

. our strategic collaborators' success in developing and commercializing our drugs;

. our need to add infrastructure, implement internal systems and hire additional employees to operate as a public company; and

+  the revenue, if any, generated from commercial sales of our drugs for which we receive marketing authorization, which may be affected by
market conditions, including obtaining coverage and adequate reimbursement of our drugs from third-party payors, including government
programs and managed care organizations, and competition within the therapeutic class to which our drugs are assigned.

If we cannot expand our operations or otherwise capitalize on our business opportunities because we lack sufficient capital, our business, financial
condition and results of operations could be materially adversely affected.

Contractual Obligations and Commitments

Payments due by period

Year Ending December 31, Total Less than 1 year 1 to 3 years 3 to 5 years More than 5 years

Operating lease obligations $ 23,688 $ 2,308 $ 4,711 $ 4805 $ 11,864
Purchase commitments 5,033 5,033 — — —
Total $ 28,721  $ 7341 $ 4711 $ 4805 $ 11,864
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Operating Lease

On April 5, 2018, we entered into an operating lease agreement with MEPT Seaport 13 Stillings LLC, or MEPT, for 30,175 square feet of office
space located in Boston, Massachusetts for our new corporate headquarters. The commencement date of the lease was August 2018 and the initial term of the
lease is 123 months with one five-year renewal option. We took occupancy of the office space in Boston, Massachusetts in September 2018. MEPT is
providing us with a three-month free rent period, which commenced on August 15, 2018, and a tenant improvement allowance up to $3.8 million. We
provided MEPT with a letter of credit to secure our obligations under the lease in the initial amount of $2.4 million, to be reduced to $1.8 million on the third
anniversary of the rent commencement date and to $1.2 million on the fifth anniversary of the rent commencement date if we meet certain conditions set forth
in the lease at each such time. This balance is included in deposits and other assets on the accompanying consolidated balance sheets.

On November 12, 2018, we entered into an operating lease agreement with Ionis Pharmaceuticals to sublease 4,723 square feet of office space
located in Carlsbad, California. The commencement date was March 2018 and the term of the lease is 64 months with a four-month free rent period.

Rent expense for the year ended December 31, 2018, 2017 and 2016 was $2.4 million, $0.7 million and $0.4 million, respectively. We recognize
rent expense on a straight-line basis over the lease term for the lease of our office spaces, which resulted in a deferred rent balance of $4.8 million and
$39,000 at December 31, 2018 and 2017, respectively.

Purchase Commitments

Purchase commitments include agreements to purchase goods or services that are enforceable and legally binding on us and that specify all
significant terms, including, fixed or minimum quantities to be purchased; fixed, minimum or variable price provisions; and the approximate timing of the
transaction. Such obligations are related principally to inventory purchase orders based on our current manufacturing needs and require significant lead times
to be fulfilled by our vendors. Purchase commitments exclude agreements that are cancelable without penalty

License Fee Payment

On February 22, 2019, Novartis exercised its option to license AKCEA-APO(a)-Lrx as part of our strategic collaboration with Novartis discussed
in Note 6, Strategic Collaboration with Novartis to our consolidated financial statements included in this Form 10-K. As a result we earned a license fee of
$150.0 million of which we will pay $75.0 million to Ionis as a sublicense fee. We will issue 2,837,373 shares of our common stock to Ionis as payment of
the $75.0 million sublicense fee.

Recently Issued Accounting Pronouncements

We describe the recently issued accounting pronouncements that apply to us in Note 2, Summary of Significant Accounting Policies, to our
consolidated financial statements.

Off-balance Sheet Arrangements
We did not have any off-balance sheet arrangements during the period presented, as defined in the rules and regulations of the SEC.
Item 7A. Quantitative and Qualitative Disclosures About Market Risk

Interest Rate Risk

We are exposed to changes in interest rates primarily from our investments in certain short-term investments. We place our cash equivalents and
short-term investments with reputable financial institutions. We primarily invest our excess cash in commercial paper and debt instruments of the U.S.
Treasury, financial institutions, corporations, and U.S. government agencies with strong credit ratings and an investment grade rating at or above A-1, P-1 or
F-1 by Moody's, Standard & Poor's, or Fitch, respectively. We have established guidelines relative to diversification and maturities that are designed to
maintain safety and liquidity. We periodically review and modify these guidelines to maximize trends in yields and interest rates without compromising safety
and liquidity. We typically hold our investments for the duration of the term of the respective instrument. We do not utilize derivative financial instruments,
derivative commodity instruments or other market risk sensitive instruments, positions or transactions to manage exposure to interest rate changes.
Accordingly, we believe that, while the securities we hold are subject to changes in the financial standing of the issuer of such securities, we are not subject to
any material risks arising from changes in interest rates, foreign currency exchange rates, commodity prices, equity prices or other market changes that affect
market risk sensitive instruments.
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Foreign Exchange Risk

Our results of operations are subject to foreign currency exchange rate fluctuations as we have foreign subsidiaries, Akcea Therapeutics UK Ltd.,
or Akcea UK, Akcea Therapeutics Canada, Inc., or Akcea Canada, Akcea Therapeutics France SAS, , or Akcea France, Akcea Therapeutics Germany GmbH,
or Akcea Germany, and Akcea Therapeutics Ireland Limited, or Akcea Ireland with functional currencies other than the U.S. dollar. We created these foreign
subsidiaries to support our initial pre-commercialization activities in North America and Europe and to serve as potential entities for future North American
and European operations. We translate the foreign subsidiaries' functional currencies to our reporting currency, the U.S. dollar. As a result, our financial
position, results of operations and cash flows can be affected by market fluctuations in the foreign currencies to U.S. dollar exchange rate which are difficult
to predict. However, because the Akcea foreign subsidiaries currently have limited operations, the effect of fluctuations of the foreign currencies to U.S.
dollar exchange rate on our consolidated results is immaterial to our consolidated financial statements. Our business strategy incorporates potentially
significant international expansion, particularly in anticipation of approval of WAYLIVRA, therefore we expect that the impact of foreign currency exchange
rate fluctuations may become more substantial in the future.

Item 8. Financial Statements and Supplementary Data

We filed our consolidated financial statements and supplementary data required by this item as exhibits hereto, and listed them under Item 15(a)
(1) and (2), and incorporate them herein by reference.

Item 9. Changes in and Disagreements with Accountants on Accounting and Financial Disclosure
None

Item 9A. Controls and Procedures

Disclosure Controls and Procedures

We maintain disclosure controls and procedures (as defined in Rules 13a-15(e) and 15d-15(e) under the Securities Exchange Act of 1934, as
amended, or Exchange Act) that are designed to ensure that information we are required to disclose in our Exchange Act reports is recorded, processed,
summarized and reported within the time periods specified in the SEC’s rules and forms, and that such information is accumulated and communicated to our
management, including our Chief Executive Officer and Chief Financial Officer, as appropriate, to allow timely decisions regarding required disclosure. We
designed and evaluate our disclosure controls and procedures recognizing that any controls and procedures, no matter how well designed and operated, can
provide only reasonable assurance and not absolute assurance of achieving the desired control objectives.

As of the end of the period covered by this report on Form 10-K, we carried out an evaluation of our disclosure controls and procedures under the
supervision of, and with the participation of our management, including our Chief Executive Officer and Chief Financial Officer. Based on our evaluation, our
Chief Executive Officer and Chief Financial Officer concluded that our disclosure controls and procedures were effective as of December 31, 2018.

Management’s Report on Internal Control Over Financial Reporting

Our management is responsible for establishing and maintaining adequate internal control over financial reporting for our company. Internal
control over financial reporting is defined in Rule 13a-15(f) or 15d-15(f) promulgated under the Exchange Act as a process designed by, or under the
supervision of, the company's principal executive and principal financial officer and effected by the company's board of preparation of financial statements
for external purposes in accordance with GAAP and directors, management and other personnel, to provide reasonable assurance regarding the reliability of
financial reporting and the includes those policies and procedures that: (i) pertain to the maintenance of records that, in reasonable detail, accurately and fairly
reflect the transactions and dispositions of the assets of the company; (ii) provide reasonable assurance that transactions are recorded as necessary to permit
preparation of financial statements in accordance with generally accepted accounting principles, and that receipts and expenditures of our company are being
made only in accordance with authorizations of management and directors of the company; and (iii) provide reasonable assurance regarding prevention or
timely detection of unauthorized acquisition, use, or disposition of our company's assets that could have a material effect on the financial statements.
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Internal control over financial reporting is designed to provide reasonable assurance regarding the reliability of financial reporting and the
preparation of financial statements prepared for external purposes in accordance with generally accepted accounting principles. Because of its inherent
limitations, internal control over financial reporting may not prevent or detect misstatements. Also, projections of any evaluation of effectiveness to future

periods are subject to the risk that controls may become inadequate because of changes in conditions, or that the degree of compliance with the policies or
procedures may deteriorate.

Our management, with the participation of our principal executive and principal financial officer, assessed the effectiveness of our internal control
over financial reporting as of December 31, 2018, based on criteria for effective internal control over financial reporting established in Internal Control—
Integrated Framework (2013), issued by the Committee of Sponsoring Organizations of the Treadway Commission, or COSO. Based on its assessment,
management concluded that our internal control over financial reporting was effective as of December 31, 2018, based on those criteria.

This Annual Report on Form 10-K does not include an attestation report of our independent registered public accounting firm due to the deferral
allowed under the JOBS Act for emerging growth companies

Changes in Internal Control Over Financial Reporting

The above assessment did not identify any change in our internal control over financial reporting that occurred during our latest fiscal quarter and
that has materially affected, or is reasonably likely to materially affect, our internal control over financial reporting.

Item 9B. Other Information

None.
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PART II1

Item 10. Directors, Executive Officers and Corporate Governance

We incorporate by reference the information required by this Item with respect to directors and the Audit Committee from the information under
the caption "ELECTION OF DIRECTORS," including in particular the information under "Nominating, Governance and Review Committee" and "Audit
Committee," contained in our definitive information statement (the "Information Statement"), to be filed with the SEC within 120 days after the end of the
fiscal year ended December 31, 2018.

We incorporate by reference the required information concerning our Code of Ethics from the information under the caption "Code of Ethics and
Business Conduct” contained in the Information Statement. Our Code of Ethics and Business Conduct is posted on our website at www.akceatx.com(1) and is
available in print free of charge to any stockholder upon request. We intend to disclose future amendments to, or waivers from, our Code of Ethics and
Business Conduct on our website. No such waivers have been issued during fiscal 2017.

Item 1, Part I of this Report contains information concerning our executive officers. We incorporate by reference the information required by this
Item concerning compliance with Section 16(a) of the Exchange Act from the information under the caption "Section 16(a) Beneficial Ownership Reporting
Compliance" contained in the Information Statement to be filed within 120 days after the end of the fiscal year ended December 31, 2018.

(€)) Any information that is included on or linked to our website is not part of this Form 10-K.
Item 11. Executive Compensation

We incorporate by reference the information required by this item to the information under the caption "EXECUTIVE COMPENSATION,"
"Compensation Committee Interlocks and Insider Participation" and "COMPENSATION COMMITTEE REPORT" contained in the Information Statement to
be filed with the SEC within 120 days after the end of the fiscal year ended December 31, 2018.

Item 12. Security Ownership of Certain Beneficial Owners and Management and Related Stockholder Matters

We incorporate by reference the information required by this item to the information under the caption "SECURITY OWNERSHIP OF CERTAIN
BENEFICIAL OWNERS AND MANAGEMENT" contained in the Information Statement to be filed with the SEC within 120 days after the end of the fiscal
year ended December 31, 2018.

Securities Authorized for Issuance under Equity Compensation Plans

The following table sets forth information regarding outstanding options and shares reserved for future issuance under our equity compensation
plans as of December 31, 2018.

Number of Shares Number of Shares
to be Issued Weighted Average Remaining
Upon Exercise of Exercise Price of Available for
Plan Category Outstanding Options Outstanding Options Future I e
Equity compensation plans
approved by stockholders (a) 11,010,828 $ 15.00 2,578,939 (b)
Total 11,010,828 $ 15.00 2,578,939

(a) Consists of two Akcea plans: 2015 Equity Incentive Plan and 2017 Employee Stock Purchase Plan, or ESPP.

b) Of these shares, 968,449 remained available for purchase under the ESPP as of December 31, 2018. The ESPP incorporates an evergreen formula
pursuant to which on January 1 of each year, we automatically increase the aggregate number of shares reserved for issuance under the plan by an
amount equal to the lesser of (i) 1% of the total number of shares of Common Stock outstanding on December 31st of the preceding calendar year,
and (ii) 500,000 shares of Common Stock shares.
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Item 13. Certain Relationships and Related Transactions, and Director Independence

We incorporate by reference the information required by this item to the information under the captions "Independence of the Board of Directors"
and "Certain Relationships and Related Transactions" contained in the Information Statement to be filed with the SEC within 120 days after the end of the
fiscal year ended December 31, 2018.

Item 14. Principal Accounting Fees and Services

We incorporate by reference the information required by this item to the information under the caption "Ratification of Selection of Independent
Auditors" contained in the Information Statement to be filed with the SEC within 120 days after the end of the fiscal year ended December 31, 2018.
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Part IV

Item 15. Exhibits, Financial Statement Schedules
(a)(1) Index to Financial Statements
We submitted the consolidated financial statements required by this item in a separate section beginning on page F-1 of this Report.
(a)(2) Index to Financial Statement Schedules

We omitted these schedules because they are not required, or are not applicable, or the required information is shown in the consolidated financial
statements or notes thereto.

(a)(3) Index to Exhibits

Item 16. Form 10-K Summary

Not Applicable.
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Index to EXHIBITS

Incorporated by Reference

Exhibit Description Schedule / Form File Number Exhibit File Date
3.1 Amended and Restated Certificate of Incorporation of the 8-K 001-38137 3.1 July 19, 2017
Registrant
3.2 First Amendment to Amended and Restated Certificate of 8-K 001-38137 3.1 April 17, 2018
incorporation of the Registrant
3.3 Second Amendment to Amended and Restated Certificate of 10-Q 001-38137 3.1 May 7, 2018
Incorporation of the Registrant
3.4 Amended and Restated Bylaws of the Registrant 8-K 001-38137 3.2 July 19, 2017
4.1 Reference is made to Exhibits 3.1, 3.2, 3.3 and 3.4
4.2 Form of Common Stock Certificate of the Registrant S-1 333-216949 4.1 June 20, 2017
4.3 Amended and Restated Investor Rights Agreement by and 8-K 001-38137 4.1 March 15, 2018
among the Registrant and Ionis Pharmaceuticals, Inc., dated
March 14, 2018
4.4 Form of Indenture, between the Registrant and one or more S-3 333-227403 4.4 September 18,
trustees to be named 2018
10.1# Collaboration and License Agreement by and among the 10-Q 001-38137 10.1 November 6, 2018
Registrant and PTC Therapeutics International Limited, dated
August 1, 2018
10.2 Operating _Lease Agreement by and among Registrant and 10-Q 001-38137 10.1 August 7, 2018
MEPT Seaport 13 Stillings LL.C, dated April 5, 2018
10.3* Operating_Sublease Agreement by and among_Registrant and
Ionis Pharmaceuticals, Inc., dated November 12, 2018
10.41 Form of Indemnity Agreement S-1 333-216949 10.1 April 10, 2017
10.5F 2015 Equity Incentive Plan, as amended, and Form of Award 8-K 001-38137 10.1 November 23,
Agreement 2018
10.6T 2017 Employee Stock Purchase Plan S-1 333-216949 10.3 June 20, 2017
10.7# Development, Commercialization and License Agreement by S-1 333-216949 10.4 March 27, 2017
and among Registrant and Tonis Pharmaceuticals, Inc., dated
December 18, 2015
10.8# Services Agreement by and among Registrant and Ionis S-1 333-216949 10.5 March 27, 2017
Pharmaceuticals, Inc., dated December 18, 2015
10.9 Senior Unsecured Line of Credit by and among Registrant and S-1 333-216949 10.6 March 27, 2017
Ionis Pharmaceuticals, Inc., dated January 18, 2017
10.10# Strategic Collaboration, Option and License Agreement by and S-1 333-216949 10.7 March 27, 2017
among Registrant and Novartis Pharma AG, dated January 5,
2017
10.11 Stock Purchase Agreement by and among Registrant, lonis S-1 333-216949 10.8 March 27, 2017
Pharmaceuticals, Inc. and Novartis Pharma AG, dated January, 5,
2017
10.12*F Non-Employee Director Compensation Plan
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http://www.sec.gov/Archives/edgar/data/1662524/000110465917045763/a17-18118_1ex3d1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000110465917045763/a17-18118_1ex3d1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000114036118018810/ex3_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000114036118018810/ex3_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000166252418000009/ex3_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000166252418000009/ex3_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000110465917045763/a17-18118_1ex3d2.htm
http://www.sec.gov/Archives/edgar/data/1662524/000110465917045763/a17-18118_1ex3d2.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917004108/a2232137zex-4_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917004108/a2232137zex-4_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000114036118013587/s002111x2_ex4-1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000114036118013587/s002111x2_ex4-1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000114036118038676/s002406x1_ex4-4.htm
http://www.sec.gov/Archives/edgar/data/1662524/000114036118038676/s002406x1_ex4-4.htm
http://www.sec.gov/Archives/edgar/data/1662524/000156459018027289/akca-ex101_90.htm
http://www.sec.gov/Archives/edgar/data/1662524/000156459018027289/akca-ex101_90.htm
http://www.sec.gov/Archives/edgar/data/1662524/000114036118035801/ex10_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000114036118035801/ex10_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917002433/a2231698zex-10_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917002433/a2231698zex-10_1.htm
http://www.sec.gov/Archives/edgar/data/1662524/000119312518333127/d659602dex101.htm
http://www.sec.gov/Archives/edgar/data/1662524/000119312518333127/d659602dex101.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917004108/a2232137zex-10_3.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917004108/a2232137zex-10_3.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_4.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_4.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_5.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_5.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_6.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_6.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_7.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_7.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_8.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_8.htm

Incorporated by Reference

Exhibit Description Schedule / Form File Number Exhibit File Date

10.13F Offer Letter Agreement between Registrant and Paula S-1 333-216949 10.12 March 27, 2017
Soteropoulos, dated November 17, 2014

10.14+ Offer Letter Agreement between Registrant and Jeffrey M. S-1 333-216949 10.13 March 27, 2017
Goldberg, dated January 5, 2015

10.15F Offer Letter Agreement between Registrant and Louis St. L. S-1 333-216949 10.14 March 27, 2017
O’Dea, dated January 18, 2016

10.16# Letter Agreement regarding Development, Commercialization S-1 333-216949 10.15 March 27, 2017

and License Agreement between Registrant and Ionis

No
—
[

*

Subsidiaries of the Registrant

N
e
-

*

Consent of Independent Registered Public Accounting Firm

N}
R
RN

*

Power of Attorney (included in the signature page to this
Report)

(o8]
—
—

*

Certification of Principal Executive Officer Pursuant to Rules

1934, as Adopted Pursuant to Section 302 of the Sarbanes-
Oxley Act of 2002

Certification of Principal Financial Officer Pursuant to Rules

(o8]
—
N

*

1934, as Adopted Pursuant to Section 302 of the Sarbanes-
Oxley Act of 2002

Certification of Principal Executive Officer and Principal
Financial Officer Pursuant to 18 U.S.C. Section 1350, as
Adopted Pursuant to Section 906 of the Sarbanes-Oxley Act of
2002

101 The following financial statements from the Akcea
Therapeutics, Inc. Annual Report on Form 10-K for the year
ended December 31, 2018, formatted in Extensive Business
Reporting Language (XBRL): (i) consolidated balance sheets,
(ii) consolidated statements of operations, (iii) consolidated
statements of comprehensive loss, (iv) consolidated statements
of stockholders' equity, (v) consolidated statements of cash
flows and (vi) notes to consolidated financial statements (detail
tagged).

o
N
—
*
*

* Filed herewith.

*ok Furnished herewith.

Indicates management contract or compensatory plan.

Confidential treatment has been requested with respect to certain portions of this exhibit. Omitted portion have been filed separately with the
Securities and Exchange Commission

* —+
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http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_12.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_12.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_13.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_13.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_14.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_14.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_15.htm
http://www.sec.gov/Archives/edgar/data/1662524/000104746917001995/a2231300zex-10_15.htm

SIGNATURES

Pursuant to the requirements of Section 13 or 15(d) of the Securities Exchange Act of 1934, the Registrant has duly caused this report to be signed
on its behalf by the undersigned, thereunto duly authorized on the 1st day of March, 2019.

AKCEA THERAPEUTICS, INC.

By: /s/ PAULA SOTEROPOULQOS
Paula Soteropoulos
Chief Executive Officer and Director
(Principal executive officer)

86



POWER OF ATTORNEY

KNOW ALL MEN BY THESE PRESENTS, that each person whose signature appears below constitutes and appoints Paula Soteropoulos and
Michael MacLean, or any of them, his or her attorney-in-fact, each with the power of substitution, for him or her in any and all capacities, to sign any
amendments to this Report, and to file the same, with exhibits thereto and other documents in connection therewith, with the Securities and Exchange
Commission, hereby ratifying and confirming all that each of said attorneys-in-fact, or his or her substitute or substitutes, may do or cause to be done by
virtue hereof.

Pursuant to the requirements of the Securities Exchange Act of 1934, this report has been signed below by the following persons on behalf of the
Registrant and in the capacities and on the dates indicated.

Signatures Title Date
/s/ PAULA SOTEROPOULOS Chief Executive Officer and Director March 1, 2019
Paula Soteropoulos (Principal executive officer)
/s/ MICHAEL MACLEAN Chief Financial Officer March 1, 2019
Michael MacLean (Principal financial and accounting officer)
/s/ SARAH BOYCE President and Director March 1, 2019
Sarah Boyce
/s/ CHRISTOPHER GABRIELI Chairman of the Board March 1, 2019
Christopher Gabrieli
/s/ EDWARD M. FITZGERALD Director March 1, 2019

Edward M. Fitzgerald

/s/ ELAINE HOCHBERG Director March 1, 2019
Elaine Hochberg
/s/ B. LYNNE PARSHALL Director March 1, 2019

B. Lynne Parshall, J.D.

/s/ SANDFORD D. SMITH Director March 1, 2019
Sandford D. Smith

/s/ RICHARD A. MOSCICKI Director March 1, 2019
Richard A. Moscicki

/s/ DAMIEN MCDEVITT Director March 1, 2019
Damien McDevitt
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REPORT OF INDEPENDENT REGISTERED PUBLIC ACCOUNTING FIRM
The Board of Directors and Stockholders of Akcea Therapeutics, Inc.

Opinion on the Financial Statements

We have audited the accompanying consolidated balance sheets of Akcea Therapeutics, Inc. (the Company) as of December 31, 2018 and 2017, and the
related consolidated statements of operations, comprehensive loss, convertible preferred stock and stockholders’ equity (deficit) and cash flows for each of
the three years in the period ended December 31, 2018, and the related notes (collectively referred to as the “consolidated financial statements”). In our
opinion, the consolidated financial statements present fairly, in all material respects, the financial position of the Company at December 31, 2018 and 2017,
and the results of its operations and its cash flows for each of the three years in the period ended December 31, 2018, in conformity with U.S. generally
accepted accounting principles.

Adoption of ASU No. 2014-09
As discussed in Note 1 to the consolidated financial statements, the Company changed its method of accounting for revenue in 2017 and 2018 due to the
adoption of ASU No. 2014-09, Revenue from Contracts with Customers (Topic 606).

Basis for Opinion

These financial statements are the responsibility of the Company's management. Our responsibility is to express an opinion on the Company’s financial
statements based on our audits. We are a public accounting firm registered with the Public Company Accounting Oversight Board (United States) (PCAOB)
and are required to be independent with respect to the Company in accordance with the U.S. federal securities laws and the applicable rules and regulations of
the Securities and Exchange Commission and the PCAOB.

We conducted our audits in accordance with the standards of the PCAOB. Those standards require that we plan and perform the audit to obtain reasonable
assurance about whether the financial statements are free of material misstatement, whether due to error or fraud. The Company is not required to have, nor
were we engaged to perform, an audit of its internal control over financial reporting. As part of our audits we are required to obtain an understanding of
internal control over financial reporting but not for the purpose of expressing an opinion on the effectiveness of the Company's internal control over financial
reporting. Accordingly, we express no such opinion.

Our audits included performing procedures to assess the risks of material misstatement of the financial statements, whether due to error or fraud, and
performing procedures that respond to those risks. Such procedures included examining, on a test basis, evidence regarding the amounts and disclosures in the
financial statements. Our audits also included evaluating the accounting principles used and significant estimates made by management, as well as evaluating
the overall presentation of the financial statements. We believe that our audits provide a reasonable basis for our opinion.

/s/ Ernst & Young LLP

We have served as the Company’s auditor since 2016.

Boston, Massachusetts
March 1, 2019
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AKCEA THERAPEUTICS, INC.
CONSOLIDATED BALANCE SHEETS
(In thousands, except share and per share data)

December 31,
2018 2017
(as revised)
ASSETS

Current assets:
Cash and cash equivalents $ 86,454 $ 58,367
Short-term investments 166,155 201,763
Accounts receivable 4,597 5,413
Other current assets 10,029 1,302
Total current assets 267,235 266,845
Property, plant and equipment, net 5,696 77
Licenses, net 88,914 1,221
Deposits and other assets 3,416 661
Total assets $ 365,261 $ 268,804

LIABILITIES AND STOCKHOLDERS’ EQUITY
Current liabilities:

Accounts payable $ 12,068 $ 2,381
Payable to Ionis Pharmaceuticals, Inc. 18,901 14,365
Accrued compensation 8,583 4,083
Accrued liabilities 14,787 7,570
Current portion of deferred revenue 25,354 58,192
Other current liabilities 968 1,875
Total current liabilities 80,661 88,466
Long-term portion of deferred rent 4,442 12
Long-term portion of deferred revenue 3,434 12,501
Total liabilities 88,537 100,979

Stockholders’ equity:
Common stock, $0.001 par value; 125,000,000 and 100,000,000 shares
authorized, 89,345,978 and 66,541,629 shares issued and

outstanding at December 31, 2018 and 2017, respectively. 89 67
Additional paid-in capital 799,001 464,430
Accumulated other comprehensive loss (324) (451)
Accumulated deficit (522,042) (296,221)

Total stockholders’ equity 276,724 167,825
Total liabilities and stockholders’ equity $ 365,261 $ 268,804

See accompanying notes.
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AKCEA THERAPEUTICS, INC.
CONSOLIDATED STATEMENTS OF OPERATIONS
(In thousands, except for share and per share data)

Years Ended December 31,
2018 2017 2016
(as revised)

Revenue:
Commercial revenue:

Product revenue $ 2,237 $ — —
Licensing revenue 12,000 — —
Total commercial revenue 14,237 — —
Research and development revenue under collaborative
agreement 50,630 43,401 —
Total revenue 64,867 43,401 —
Expenses:
Cost of sales - product 1,820 — —
Cost of sales - intangible asset amortization 2,713 — —
Cost of license 7,200 — —
Research and development 130,340 126,890 68,459
Selling, general and administrative 153,610 36,981 15,053
Total expenses 295,683 163,871 83,512
Loss from operations (230,816) (120,470) (83,512)
Other income (expense):
Investment income 5,631 1,813 295
Interest expense — (1,731) —
Other income (expense) (189) 104 —
Loss before income tax expense (225,374) (120,284) (83,217)
Income tax expense (447) (1,275) —
Net loss $ (225,821) $ (121,559) (83,217)
Net loss per share of preferred stock, basic and diluted $ — 3 (1.80) (2.88)
Weighted-average shares of preferred stock outstanding, basic
and diluted — 15,748,009 28,884,540
Net loss per share of common stock owned by Ionis, basic and
diluted $ 2.74) $ (3.08) —
Weighted-average shares of common stock outstanding
owned by Ionis, basic and diluted 59,812,394 20,669,446 —
Net loss per share of common stock owned by others, basic and
diluted $ (2.87) $ (3.08) —
Weighted-average shares of common stock outstanding
owned by others, basic and diluted 21,553,407 9,593,322 —

See accompanying notes.
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AKCEA THERAPEUTICS, INC.
CONSOLIDATED STATEMENTS OF COMPREHENSIVE LOSS
(In thousands)

Years Ended December 31,
2018 2017 2016
(as revised)

Net loss $ (225,821) $ (121,559) $ (83,217)
Unrealized gains (losses) on investments, net of tax 144 (337) 75
Currency translation adjustment 17) (93) (21)

Comprehensive loss $ (225,694) $ (121,989) $ (83,163)

See accompanying notes.
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AKCEA THERAPEUTICS, INC.
CONSOLIDATED STATEMENTS OF CONVERTIBLE PREFERRED STOCK AND STOCKHOLDERS' EQUITY (DEFICIT)
Years Ended December 31, 2018, 2017 and 2016

(In thousands)
Accumulated Total
Convertible Additional Other Accumulated Stockholders'
Preferred Stock C Stock Paid In Comprehensive Deficit Equity (Deficit)

Description Shares A Shares A Capital Loss (as revised) (as revised)
Balance at December 31, 2015 28,885 $ 100,000 — — $ 46,787 $ (75) $ (91,445) $ 55,267
Net loss — — — — — — (83,217) (83,217)
Change in unrealized gains, net of tax — — — — — 75 — 75
Currency translation adjustment — — — — — (21) — (21)
Stock-based compensation expense — — — — 10,149 — — 10,149
Balance at December 31, 2016 28,885 $ 100,000 — 3 — $ 56936 $ 21) $ (174,662) $ (17,747)
Net loss — — — — — — (121,559) (121,559)
Change in unrealized gains (losses), net of tax — — — — — (337) — (337)
Currency translation adjustment — — — — — 93) — (93)
Conversion of convertible preferred stock to

common stock (28,885) (100,000) 28,885 29 99,971 — — —
Initial public offering of common stock, net of

commissions, underwriting discounts and

offering costs — — 17,969 18 132,273 — — 132,291
Issuance of common stock in connection with

conversion of line of credit with Ionis

Pharmaceuticals Inc. together with accrued

interest — — 13,438 14 107,717 — — 107,731
Issuance of common stock in connection with

private placement — — 6,250 6 49,994 — — 50,000
Stock-based compensation expense — — — — 17,539 — — 17,539
Balance at December 31, 2017 — — 66,542 $ 67 $ 464,430 $ (451) $ (296,221) $ 167,825
Net loss — — — — — — (225,821) (225,821)
Change in unrealized gains (losses), net of tax — — — — — 144 — 144
Currency translation adjustment — — — — — 17) — 17)
Exercise of common stock options — — 831 1 6,621 — — 6,622
Issuance of common stock in connection with

employee stock purchase plan — — 32 — 341 — — 341
Issuance of restricted common stock — — 5 — — — — —
Stock compensation expense — — — — 44,282 — — 44,282
Issuance of common stock to Ionis in connection

with TTR License Agreement — — 18,667 18 200,094 — — 200,112
Distribution to Ionis in connection with the TTR
license transaction — — — — (7,792) — — (7,792)
Issuance of common stock to Ionis in connection

with TEGSEDI regulatory milestones — — 3,269 3 89,997 — — 90,000
Capital contribution from Ionis — — — — 1,028 — — 1,028
Balance at December 31, 2018 — — 89,346 $ 89 $ 799,001 $ (324) $ (522,042) $ 276,724

See accompanying notes.
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AKCEA THERAPEUTICS, INC.

CONSOLIDATED STATEMENTS OF CASH FLOWS

(In thousands)

Operating activities:
Net loss

Adjustments to reconcile net loss to net cash used in operating activities:
Depreciation

Amortization of licenses

Amortization of discount/premium on investment securities, net

Non-cash interest expense for line of credit with Ionis Pharmaceuticals, Inc.
Non-cash sublicensing expense

Stock-based compensation expense

Changes in operating assets and liabilities:

Accounts receivable
Other current and long-term assets
Accounts payable
Payable to Ionis Pharmaceuticals, Inc.
Accrued compensation
Deferred rent
Accrued liabilities
Income taxes payable
Deferred revenue
Net cash used in operating activities

Investing activities:

Purchases of short-term investments
Proceeds from sale of short-term investments
Purchase of property, plant and equipment

Net cash provided by (used in) investing activities

Financing activities:

Proceeds from exercise of common stock options and employee stock purchase plan
issuances

Proceeds from issuance of common stock, net of underwriters' discount

Proceeds from sale of common stock to Novartis in private placement

Proceeds from line of credit from Ionis Pharmaceuticals, Inc.

Net proceeds from issuance of common stock to Ionis in connection with TTR License
Agreement

Offering costs paid

Net cash provided by (used in) financing activities

Effect of exchange rates on cash

Net increase (decrease) in cash and cash equivalents

Cash, cash equivalents and restricted cash at beginning of period
Cash, cash equivalents and restricted cash at end of period

Supplemental disclosures of non-cash investing and financing activities:

Unpaid deferred offering costs

Conversion of preferred stock to common stock upon initial public offering
Conversion of line of credit from Ionis Pharmaceuticals, Inc. into common stock
Purchase of property, plant and equipment included in accounts payable

Purchase of property, plant and equipment included in long-term deferred rent liability
Acquisition of research and development licenses and milestone payments

Capital contribution from Ionis

See accompanying notes.
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Years Ended December 31,

2018 2017 2016
(as revised)
$ (225,821) $ (121,559) $ (83,217)
307 108 12
2,870 120 119
23) 499 170
= 1,731 —
— 33,394 —
44,282 17,539 10,149
816 (5,413) —
(8,765) (1,761) 64
8,444 1,905 (54)
4,527 (43,385) 15,157
4,500 1,578 1,582
1,203 (15) 20
7,217 6,587 637
(540) 1,789 —
(41,905) 70,693 =
(202,888) (36,190) (55,361)
(136,895) (301,377) (16,638)
208,559 98,778 51,464
(1,119) 9) (179)
70,545 (202,608) 34,647
6,963 — —
— 135,438 —
— 50,000 —
— 106,000 —
155,868 — —
_ (2,037) (818)
162,831 289,401 (818)
17) (93) _
30,471 50,510 (21,532)
58,367 7,857 29,389
$ 88,838 $ 58,367 $ 7,857
$ — $ — 3 291
$ — 3 100,000 $ —
$ — $ 107,731 $ —
$ 1252 $ — 3 —
$ 3,555 $ — $ =
$ 90,563 $ —  $ —
$ 1,028 $ — $ —




Cash and cash equivalents
Restricted cash included in deposits and other assets
Total cash, cash equivalents and restricted cash

Years Ended December 31,

2018 2017 2016
$ 86,454 $ 58,367 $ 7,857

2,384 — _
$ 88,838 3 58,367 $ 7,857

See accompanying notes.
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AKCEA THERAPEUTICS, INC.
NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
December 31, 2018

1. Organization and Basis of Presentation

We were incorporated in Delaware in December 2014. We were organized by Ionis Pharmaceuticals, Inc., or Ionis, to focus on developing and
commercializing drugs to treat patients with rare and serious diseases. On July 19, 2017, we completed our initial public offering, or IPO. As of December 31,
2018, Ionis owned approximately 75% of our common stock and is our majority shareholder. Prior to our IPO, we were wholly owned by Ionis.

The accompanying consolidated financial statements have been prepared in conformity with accounting principles generally accepted in the United
States of America, or U.S. GAAP. Certain amounts in the prior period financial statements have been revised to conform to the presentation of the current
period financial statements. See Note 2, Summary of Significant Accounting Policies, for a discussion of these revisions to prior period financial statements
made in connection with our adoption of the new revenue recognition guidance retroactive to January 1, 2016.

The consolidated financial statements include the accounts of Akcea Therapeutics, Inc. ("we," "our," and "us") and our wholly owned subsidiaries.
All intercompany transactions and balances were eliminated in consolidation. We included all normal recurring adjustments in the financial statements, which
we considered necessary for a fair presentation of our financial position and our operating results and cash flows for the years ended December 31, 2018,
2017 and 2016.

In accordance with Accounting Standard Codification, or ASC, 205-40, Going Concern, we evaluated whether there are conditions and events,
considered in the aggregate, that raise substantial doubt about our ability to continue as a going concern within one year after the date that the consolidated
financial statements are issued. We have incurred losses since our inception and have funded our cash flow deficits primarily through the issuance of capital
stock and the proceeds from licensing and collaboration agreements. As of December 31, 2018, we had an accumulated deficit of $522.0 million. During the
year ended December 31, 2018, we incurred a loss of $225.8 million and used $202.9 million of cash in operations. We expect to continue to generate
operating losses and negative operating cash flows for the foreseeable future. The transition to profitability is dependent upon the successful development,
approval, and commercialization of our products and product candidates and the achievement of a level of revenue adequate to support our cost structure. We
believe that our currently available funds of $252.6 million as of December 31, 2018, together with the receipt of the $150.0 million license fee payment
expected in March 2019 as a result of Novartis opt in for the ACKEA-APO(a)-LRx, and cash expected to be generated from sales of TEGSEDI, which has
been approved in the U.S., the EU and Canada, will be sufficient to fund our operations through at least the next 12 months from the issuance of this Annual
Report on Form 10-K. Management’s belief with respect to its ability to fund operations is based on estimates that are subject to risks and uncertainties. If
actual results are different from management’s estimates, we may need to delay, limit, reduce or terminate our product development or future
commercialization efforts or grant rights to develop and commercialize our drugs even if we would otherwise prefer to develop and commercialize the drugs
ourselves.

2. Summary of Significant Accounting Policies
Use of Estimates

The preparation of financial statements in conformity with U.S. GAAP requires management to make estimates and assumptions that affect the
reported amounts of assets and liabilities, the disclosure of contingent assets and liabilities at the date of the financial statements and the reported amounts of
revenue and expenses during the reporting periods. Significant estimates and assumptions reflected in these financial statements include, but are not limited
to, revenue recognition, the accrual for research and development expenses and prior to our IPO, the valuation of common stock. Estimates are periodically
reviewed in light of changes in facts, circumstances and experience. Changes in estimates are recorded in the period in which they become known. Actual
results could differ from those estimates.
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Translation of Foreign Currency

For our foreign subsidiaries that report in a functional currency other than U.S. dollars, we translate their assets and liabilities into U.S. dollars
using the exchange rate at the balance sheet date. We translate revenue and expenses at the monthly average exchange rates for the period. We translate
transactions in our capital accounts at the historic exchange rate in effect at the date of the transaction. We include foreign currency translation adjustments as
a component of accumulated other comprehensive loss within the consolidated statements of comprehensive loss.

Concentration of Credit Risk

Financial instruments that potentially subject us to concentrations of credit risk consist primarily of cash, cash equivalents, short-term investments
and accounts receivables. We place our cash, cash equivalents and short-term investments with reputable financial institutions. We primarily invest our excess
cash in commercial paper and debt instruments of the U.S. Treasury, financial institutions, corporations and U.S. government agencies with strong credit
ratings and an investment grade rating at or above A-1, P-1 or F-1 by Moody's, Standard & Poor's, or S&P, or Fitch, respectively. We have established
guidelines relative to diversification and maturities that maintain safety and liquidity. We periodically review and modify these guidelines to maximize trends
in yields and interest rates without compromising safety and liquidity.

Cash Equivalents and Short-Term Investments

We consider all liquid investments with maturities of three months or less when we purchase them to be cash equivalents. Our short-term
investments have initial maturities of greater than three months from date of purchase. We classify our short-term investments as available-for-sale and we
carry them at fair market value based upon prices for identical or similar items on the last day of the fiscal period. We record unrealized gains and losses as a
separate component of comprehensive income (loss) and we include net realized gains and losses in investment income (expense) on our consolidated
statement of operations. We use the specific identification method to determine the cost of securities sold.

Inventory

Prior to the regulatory approval of our product candidates, we incur expenses for the manufacturing of drug product that could potentially be
available to support the commercial launch of our products. Until the first reporting period when regulatory approval has been received or is otherwise
considered probable, we record all such costs as research and development expense.

For TEGSEDI inventory related costs incurred subsequent to July 1, 2018, we reflected these amounts as inventory on our consolidated balance
sheets at the lower of cost or market value under the first-in, first-out, or FIFO, basis. We periodically analyze our inventory levels, and write down inventory
that has become obsolete, inventory that has a cost basis in excess of its estimated realizable value and inventory in excess of expected sales requirements as
cost of product sales. The determination of whether inventory costs will be realizable requires estimates by our management and if actual market conditions
are less favorable than projected by our management, additional write-downs of inventory may be required which would be recorded as a cost of product sales
in the consolidated statements of operations.

At December 31, 2018 a majority of our physical inventory for TEGSEDI was produced prior to when we obtained regulatory approval and
accordingly had no cost basis as we recorded the related costs as research and development expense in prior periods. At December 31, 2018 the amount of
finished goods recorded in our consolidated balance sheets in other current assets related to our approved product TEGSEDI was $85,000.

Property and Equipment

Property and equipment are recorded at cost and depreciated over their estimated useful lives using the straight-line method over the estimated
useful life of each asset. Furniture and fixtures are depreciated over seven years. Leasehold improvements are amortized over the shorter of the lease term or
the ten-year estimated useful life of the asset. Upon retirement or sale, the cost of assets disposed of and the related accumulated depreciation are removed
from the accounts and any resulting gain or loss is credited or charged to income. Repairs and maintenance costs are expensed as incurred.
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Intangible Assets

We obtained exclusive licenses from Ionis for specific patents that Ionis owns and maintains related to our drug pipeline. We recorded our licenses
from Ionis as a capital contribution using the carryover basis of Ionis' historical cost for the related patents. We are amortizing our capitalized licenses over
their estimated useful life, which is the term of the underlying individual patents owned by Ionis.

In addition, we maintain definite-lived intangible assets related to regulatory milestone payments made to Ionis that are recoverable through future
cash flows from approved products, which are capitalized as license intangible assets. These assets are amortized over their remaining useful lives, which are
generally estimated to be the remaining patent life. If our estimate of the product’s useful life is shorter than the remaining patent life, then the shorter period
is used. Intangible assets are amortized using the economic consumption method if anticipated future revenue can be reasonably estimated. The straight-line
method is used when future revenue cannot be reasonably estimated. Amortization expense is recorded as a component of cost of sales to the extent the
underlying license is commercialized or research and development prior to its commercialization in the consolidated statements of operations.

Fair Value of Financial Instruments

We have estimated the fair value of our financial instruments. The amounts reported for cash equivalents, accounts payable and accrued expenses
approximate fair value because of their short maturities. We report our investment securities at their estimated fair value based on a three-tier fair value
hierarchy to prioritize the inputs used in our fair value measurements. These tiers include: Level 1, defined as observable inputs such as quoted prices in
active markets for identical assets, which includes our money market funds and treasury securities classified as available-for-sale securities; Level 2, defined
as inputs other than quoted prices in active markets that are either directly or indirectly observable, which includes our fixed income securities and
commercial paper classified as available-for-sale securities; and Level 3, defined as unobservable inputs in which little or no market data exists, therefore
requiring us to develop our own assumptions. We have not historically held any Level 3 investments. Our securities have been classified as Level 1 or Level
2. We obtain the fair value of our Level 2 investments from our custodian bank and from a professional pricing service. We validate the fair value of our
Level 2 investments by understanding the pricing model used by the custodian banks or professional pricing service provider and comparing that fair value to
the fair value based on observable market prices. We recognize transfers between levels of the fair value hierarchy on the date of the event or change in
circumstances that caused the transfer.

Revenue Recognition
Collaboration and License Revenue

In May 2014, the Financial Accounting Standards Board, or FASB, issued Accounting Standards Update, or ASU, No. 2014-09, which amended
the guidance for accounting for revenue from contracts with customers. This ASU superseded the revenue recognition requirements in ASC Topic 605,
Revenue Recognition, or Topic 605, and created a new Topic 606, Revenue from Contracts with Customers, or Topic 606. Under Topic 606, an entity
recognizes revenue when its customer obtains control of promised goods or services in an amount that reflects the consideration which the entity expects to
receive in exchange for those goods or services.

To determine revenue recognition for arrangements that an entity determines are within the scope of Topic 606, the entity performs the following five
steps: (i) identify the contract(s) with a customer; (ii) identify the performance obligations in the contract; (iii) determine the transaction price; (iv) allocate the
transaction price to the performance obligations in the contract; and (v) recognize revenue when (or as) the entity satisfies a performance obligation. At contract
inception, once the contract is determined to be within the scope of Topic 606, we assess the goods or services promised within each contract and determine those
that are performance obligations, then assess whether each promised good or service is distinct. When we offer options for additional goods or services, such as
an option to license a drug in the future or for additional goods or services to be provided in the future, we evaluate whether such options are material rights that
should be treated as additional performance obligations. We typically have not concluded that the option to license a drug or the options for additional goods or
services that may be requested in the future under our collaboration agreement are material rights as the amounts attributable to such options represent standalone
selling price, and therefore no consideration is allocated to these items at the inception of an agreement. When a partner exercises its option to license a drug or
requests the additional goods or services, a new performance obligation is created for that item. Once performance obligations are identified, we then recognize as
revenue the amount of the transaction price that we allocated to the respective performance obligation when (or as) each performance obligation is satisfied, either
at a point in time or over time. If the performance obligation is satisfied over time, we recognize revenue based on the use of an output or input method. As of
December 31, 2018, we have three revenue streams: our strategic collaboration, option and license
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agreement, or collaboration agreement, with Novartis Pharma AG, or Novartis, which we entered into in January 2017, our collaboration and license agreement
with PTC Therapeutics International Limited, or PTC Therapeutics, which we entered into in August 2018 and commercial product revenue related TEGESDI
sales subsequent to product launch in the fourth quarter of 2018. For a complete discussion of the accounting for our revenue streams, see Note 6, Strategic
Collaboration with Novartis, Note 8, Collaboration and License Agreement with PTC Therapeutics, and Note 2, Summary of Significant Accounting Policies.

Effective January 1, 2018, we adopted Topic 606 using the full retrospective transition method. Under this method, we revised our consolidated
financial statements for prior period amounts including the periods included in this Report on Form 10-K, as if Topic 606 had been effective for such periods.
The references “as revised” used herein refer to revisions of amounts originally reported for the year ended December 31, 2017 and as of December 31, 2017
as a result of our adoption of Topic 606.

Impact of Adoption

As a result of adopting Topic 606 on January 1, 2018, we revised our comparative financial statements for the prior years as if Topic 606 had been
effective for that period. On September 18, 2018, we filed a Current Report on Form 8-K to present recast consolidated financial statements for each of the
three years ended December 31, 2015, 2016 and 2017, to reflect our adoption of the new accounting standard for revenue recognition set forth in Topic 606.
The financial information recast in the Form 8-K was originally filed with the SEC in our Annual Report on Form 10-K for the fiscal year ended December
31, 2017, which was filed with the SEC on February 28, 2018. Under Topic 605, we recognized revenue from our collaboration with Novartis over time on a
straight-line basis. Under Topic 606, we recognize revenue from our collaboration with Novartis using the input method based on the total cost of performing
services over time. As a result, the following financial statement line items for fiscal year 2017 were affected.

Consolidated Balance Sheets

December 31, 2017
(in thousands)

As Originally

As Revised Reported Effect
Under Topic 606 Under Topic 605 of Change
Current portion of deferred revenue $ 58,192 $ 50,579 $ 7,613
Long-term portion of deferred revenue 12,501 8,306 4,195
Accumulated deficit $ (296,221) $  (284,413) $ (11,808)

Consolidated Statements of Operations and Comprehensive Loss

Year Ended December 31, 2017

(in th ds, except per share data)
As Originally
As Revised Reported Effect
Under Topic 606 Under Topic 605 of Change

Research and development revenue under collaborative

Agreement $ 43,401 $ 55,209 $ (11,808)
Loss from operations (120,470) (108,662) (11,808)
Net loss (121,559) (109,751) (11,808)
Net loss per share of preferred stock, basic and diluted (1.80) (1.55) (0.25)
Net loss per share of common stock owned by Ionis, basic

and diluted (3.08) (2.82) (0.26)
Net loss per share of common stock owned by others, basic

and diluted $ (3.08) (2.82) $ (0.26)



Consolidated Statement of Cash Flows

Years Ended December 31, 2017

(in th ds)
As Originally
As Revised Reported Effect
Under Topic 606 Under Topic 605 of Change
Net loss $ (121,559) $ (109,751) $ (11,808)
Adjustments to reconcile net loss to net cash used in
operating activities:
Deferred revenue 70,693 58,885 11,808
Cash, cash equivalents and restricted cash at beginning of
period 7,857 7,857 —
Cash, cash equivalents and restricted at end of period $ 58,367 $ 58,367 $ —

Product Revenue, Net

Subsequent to regulatory approval in Europe on July 11, 2018 and FDA approval in the U.S. on October 5, 2018, in the fourth quarter of 2018 we
began to sell TEGSEDI in the U.S. and Germany. In the U.S., the product is distributed through an exclusive distribution agreement with a third-party
logistics (3PL) company that takes title to the product and represents our sole customer in the U.S. Our U.S. customer distributes TEGSEDI to a specialty
pharmacy and a specialty distributor (collectively referred to as “wholesalers”), who then distribute the product to health care providers and patients. In
Germany, the product is distributed through a non-exclusive distribution model with a 3PL that takes title to the product and currently represents our sole
customer in Germany. Our customer in Germany then distributes TEGSEDI to hospitals and pharmacies in Germany.

Revenue from product sales are recognized when the customer obtains control of our product, which occurs at a point in time, upon transfer of title
to the customer. We record shipping and handling costs within cost of goods sold on our consolidated statement of operations. We classify payments to
customers or other parties in the distribution channel for services that are distinct and priced at fair value as selling, general and administrative expenses in
our consolidated statements of operations. Otherwise payments to customers or other parties in the distribution channel that do not meet those criteria are
classified as a reduction of revenue, as discussed further below. Taxes collected from customers relating to product sales and remitted to governmental
authorities are excluded from revenue. We have elected not to adjust consideration for the effects of a significant financing component when the period
between the transfer of a promised good or service to the customer and when the customer pays for that good or service will be one year or less. Our payment
terms are generally between thirty to ninety days. We expense incremental costs of obtaining a contract as and when incurred since the expected amortization
period of the asset that we would have recognized is one year or less.

Reserves for Variable Consideration

Revenues from product sales are recorded at the net sales price (transaction price), which includes estimates of variable consideration for which
reserves are established and which result from discounts, returns, chargebacks, rebates, co-pay assistance and other allowances that are offered within
contracts between us and our customers, wholesalers, health care providers and other indirect customers relating to the sale of TEGSEDI. These reserves are
based on the amounts earned or to be claimed on the related sales and are classified as reductions of accounts receivable (if the amount is payable to the
customer) or a current liability (if the amount is payable to a party other than a customer). Where appropriate, these estimates take into consideration a range
of possible outcomes that are probability-weighted for relevant factors such as our historical experience, current contractual and statutory requirements,
specific known market events and trends, industry data and forecasted customer buying and payment patterns. Overall, these reserves reflect our best
estimates of the amount of consideration to which we are entitled based on the terms of the contract. The amount of variable consideration that is included in
the transaction price may be constrained and is included in the net sales price only to the extent that it is considered probable that a significant reversal in the
amount of the cumulative revenue recognized will not occur in a future period. Actual amounts of consideration ultimately received may differ from our
estimates. If actual results in the future vary from our estimates, we will adjust these estimates, which would affect net product revenue and earnings in the
period such variances become known.



The following are the components of variable consideration related to product revenue:

Chargebacks: In the U.S., we estimate obligations resulting from contractual commitments with the government and other entities to sell products
to qualified healthcare providers at prices lower than the list prices charged to our U.S. customer. Our U.S. customer charges us for the difference between
what they pay for the product and the selling price to the qualified healthcare providers. We record reserves for these chargebacks related to product sold to
our U.S. customer during the reporting period, as well as our estimate of product that remains in the distribution channel at the end of the reporting period that
we expect will be sold to qualified healthcare providers in future periods.

Government rebates: We are subject to discount obligations under government programs, including Medicaid programs and Medicare in the United
States. We estimate Medicaid and Medicare rebates based upon a range of possible outcomes that are probability-weighted for the estimated payer
mix. These reserves are recorded in the same period the related revenue is recognized, resulting in a reduction of product revenue and the establishment of a
liability that is included in accrued expenses on our consolidated balance sheet. For Medicare, we also estimate the number of patients in the prescription
drug coverage gap for whom we will owe an additional liability under the Medicare Part D program. On a quarterly basis, we update our estimates and record
any adjustments in the period that we identify the adjustments. In Germany, pharmaceutical companies must grant a specified rebate percentage to the
German government. We have included this rebate as a reduction of revenue in the period the related product revenue is recognized.

Trade discounts and allowances: We provide customary invoice discounts on TEGSEDI sales to our U.S. customer for prompt payment that are
recorded as a reduction of revenue in the period the related product revenue is recognized. In addition, we receive and pay for various distribution services
from our U.S. customer and wholesalers in the U.S. distribution channel. For services that are either not distinct from the sale of our product or for which we
cannot reasonably estimate the fair value, such fees are classified as a reduction of product revenue.

Product Returns: Our U.S. customer has return rights and the wholesalers have limited return rights primarily related to the product’s expiration
date. We estimate the amount of product sales that may be returned and record the estimate as a reduction of revenue and a refund liability in the period the
related product revenue is recognized. Based on the distribution model for TEGSEDI, contractual inventory limits with our customer and wholesalers and the
price of TEGSEDI, we believe there will be minimal returns. Our customer in Germany only takes title to the product once it receives an order from a hospital
or pharmacy and therefore does not maintain any inventory of TEGSEDI. Therefore, there is limited return risk and the Company has not recorded any return
estimate in the transaction price for TEGSEDI sold in Germany.

Other incentives: In the U.S., other incentives include co-payment assistance we provide to patients with commercial insurance that have coverage
and reside in states that allow co-payment assistance. The calculation of the accrual for co-pay assistance is based on an estimate of claims and the cost per
claim that we expect to receive associated with product that has been recognized as revenue. The estimate is recorded as a reduction of revenue in the same
period the related revenue is recognized.

During the year ended December 31, 2018, we recorded product revenue, net, of $2.2 million, which consist of $1.2 million of TEGSEDI sales in
the U.S., and $1.0 million of TEGSEDI sales in Germany. The following table summarizes balances and activity in each of the product revenue allowance and
reserve categories for the year ended December 31, 2018 (in thousands):

Chargebacks, Government
discounts and and other
fees rebates Returns Total

Balance at December 31, 2017 $ — % —  $ — % —
Provision related to current period sales 50 293 5 348
Adjustment related to prior period sales — — — —
Credit or payments made during the period — — — —
Balance at December 31, 2018 $ 50 $ 293 $ 5 $ 348




Cost of Product Sales

As a result of receiving marketing authorization, or MA, approval for TEGSEDI from the European Commission, or EC, in July 2018, we began
recording all TEGSEDI related expenses as cost of product sales starting in July 2018. Cost of product sales consists of manufacturing costs, transportation
and freight, and indirect overhead costs associated with the manufacturing and distribution of TEGSEDI. Cost of product sales may also include period costs
related to certain manufacturing services and inventory adjustment charges. Additionally, we expensed a significant portion of the cost of producing
TEGSEDI that we will use in the commercial launch as research and development expense prior to the regulatory approval of TEGSEDI.

Commercial Sublicensing Expenses

We incur sublicense expenses under our TTR Development, Commercialization, Collaboration and License Agreement with Ionis related to the
drugs we have licensed under the agreement. We include our sublicense fee expenses in our cost of license expenses on our consolidated statements of
operations for those drugs that are approved for marketing. We recognize sublicense fee expenses in the period they are incurred.

Research and Development Expenses

Our research and development expenses include wages, benefits, facilities, supplies, external services, clinical study and manufacturing costs and
other expenses that are directly related to our research and development activities. We expense research and development costs as we incur them. We do not
conduct research activities and no such costs are included in these amounts.

If we make payments for research and development services prior to the services being rendered, we record those amounts as prepaid assets on our
balance sheet and we expense them as the services are provided.

Research and Development Sublicensing Expenses

We incur sublicense expenses under our cardiometabolic development, commercialization and license agreement and services agreement with Ionis
related to the drugs we have licensed under the agreement. We include our sublicense fee expenses in our research and development expenses on our
consolidated statements of operations since the applicable drugs are not yet approved for marketing. We recognize sublicense fee expenses in the period they
are incurred.

Estimated Liability for Research and Development Costs

We record accrued liabilities related to expenses for which vendors or service providers have not yet billed us. These liabilities are for products or
services that we have received and primarily relate to ongoing nonclinical and clinical studies. These costs primarily include third-party clinical management
costs, laboratory and analysis costs, toxicology studies and investigator grants. We have drugs in concurrent nonclinical and clinical studies at several sites
throughout the world. To ensure that we have adequately provided for ongoing nonclinical and clinical research and development costs during the period in
which we incur such costs, we maintain an accrual to cover these costs. We update our estimate for this accrual on at least a quarterly basis. The assessment of
these costs is a subjective process that requires judgment. Upon settlement, these costs may differ materially from the amounts accrued in our consolidated
financial statements. Our historical accrual estimates have not been materially different from our actual amounts.

Stock-Based Compensation Expense

We measure stock-based compensation expense for equity-classified awards, principally related to stock options, restricted stock units, or RSUs,
and stock purchase rights under our employee stock purchase plan, or ESPP, based on the estimated fair value of the award on the date of grant. We recognize
the value of the portion of the award that we ultimately expect to vest as stock-based compensation expense over the requisite service period in our
consolidated statements of operations. We reduce stock-based compensation expense for estimated forfeitures at the time of grant and revise the expense in
subsequent periods if actual forfeitures differ from those estimates.

We value our stock option awards and stock purchase rights under our ESPP using the Black-Scholes model. The determination of the grant date
fair value of options using an option pricing model is affected principally by our estimated common stock fair value and requires us to make a number of

other assumptions, including: the expected life of the option, the volatility of the underlying stock, the risk-free interest rate and expected dividends.
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The fair value of RSUs is based on the market price of our common stock on the date of grant. The RSUs we have granted vest annually over a
four-year period.

Prior to December 2015, Ionis granted our employees options to purchase shares of Ionis' common stock, or Ionis options. In December 2015, we granted
our employees holding Ionis options additional options to purchase shares of our common stock, or Akcea options.

We determined the stock-based compensation expense for the Ionis options at the date of grant and recognized compensation expense over the
vesting period of the Ionis options. In December 2015, we accounted for the issuance of the Akcea options as a modification to the original grant of the Ionis
options because the grant of the Ionis options and Akcea options essentially represented a single stock award as the exercisability provisions of the Ionis
options and Akcea options grants were interrelated and mutually exclusive. The total compensation expense measured on the modification date was the sum
of the grant date fair value of the Ionis options plus any incremental compensation cost resulting from the grant of the Akcea options.

In 2016, we began concurrently granting Ionis options and Akcea options to our employees. Because the exercisability provisions of the awards are
interrelated and mutually exclusive as described above, the fair values of the Ionis options and the Akcea options were determined on the date of grant and the
option with the greater fair value was recognized over the vesting period of the awards. In 2017, we no longer concurrently granted Ionis and Akcea options. Our
board of directors only receive grants under the Akcea option plan.

Following our IPO, we no longer grant Ionis options to our employees. Under the terms of the Ionis options, when we completed our IPO, the Ionis
options our employees were holding were terminated. The termination of the Ionis options was determined not to be a modification, as the options were
terminated based upon the existing contractual terms of the option agreements. As such, we will continue to recognize expense based on the valuation that
was determined upon the grant date for options issued in 2016 or the modification date for options issued in 2015 and 2017.

The fair value of stock options granted under our 2015 Equity Incentive Plan is based on the fair value of our common stock on the date of grant.
The fair value of stock options granted under the Ionis 2011 Equity Incentive Plan is based on the fair value of Ionis' common stock on the date of
grant. Options granted to employees vest over a four-year period, with 25 percent exercisable at the end of one year from the date of the grant and the balance
vesting ratably, on a monthly basis, thereafter and have a term of ten years. Options granted to directors vest annually over a four-year period and have a term
of ten years.

See Note 9, Equity and Stock-based Compensation, for additional information regarding our stock-based compensation plans.
Accumulated Other Comprehensive Loss

Accumulated other comprehensive loss is comprised of unrealized gains and losses on investments, net of taxes and currency translation
adjustments. The following table summarizes changes in accumulated other comprehensive loss for the years ended December 31, 2018, 2017 and 2016 (in
thousands):

Years Ended December 31,
2018 2017 2016
Beginning balance accumulated other comprehensive loss $ (451) $ 1) $ (75)
Unrealized gains (losses) on investments, net of tax (1) 144 (337) 75
Currency translation adjustment 17) 93) (21)
Net other comprehensive income (loss) 127 (430) 54
Ending balance accumulated other comprehensive loss $ (324) $ (451) $ (21)

1) There was no tax benefit for other comprehensive income (loss) for the years ended December 31, 2018, 2017 and 2016.
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Income Taxes

On December 22, 2017, the United States enacted H.R.1., known as the Tax Cuts and Jobs Act, which represented a substantial change to tax laws
in the United States. The SEC staff subsequently issued Staff Accounting Bulletin No. 118, Income Tax Accounting Implications of the Tax Cuts and Jobs
Act (“SAB 118”), which allowed us to record provisional amounts during a measurement period not to extend beyond one year of the enactment date. For the
year ended December 31, 2017, we recorded provisional amounts in accordance SAB 118 where it was possible to make reasonable estimates of the effects of
the Tax Act. All aspects of the Tax Act were accounted for prior to the closure of the one-year measurement period provided by SAB 118 and our accounting
for these matters is now complete.

Prior to the completion of our IPO we filed our tax returns on a consolidated and combined basis with Ionis for federal and state income tax
purposes, respectively. For financial statement purposes when we are required to file on a consolidated or combined basis, we calculate our income tax
amounts, including net operating losses and tax credit carryforwards, using a separate return methodology which determines income taxes as if we were a
separate taxpayer from Ionis. Effective July 19, 2017, the date of our IPO, we are no longer included in the consolidated federal income tax return with Ionis.
We determined the amount of federal tax attributes, primarily net operating losses and tax credit carryforwards that transferred to us upon deconsolidation
from Ionis. We are still required to file most of our state tax returns on a consolidated or combined basis with Ionis. Therefore, for financial statement
purposes we calculated our state income tax amounts using the separate return method.

We account for income taxes using the asset and liability method, which requires the recognition of deferred tax assets and liabilities for the
expected future tax consequences of events that have been recognized in our financial statements or tax returns. In addition, deferred tax assets are recorded
for the future benefit of utilizing net operating losses and research and development credit carry forwards. Valuation allowances are provided when necessary
to reduce deferred tax assets to the amount expected to be realized.

We apply the authoritative accounting guidance prescribing a threshold and measurement attribute for the financial recognition and measurement of
a tax position taken or expected to be taken in a tax return. We recognize liabilities for uncertain tax positions based on a two-step process. The first step is to
evaluate the tax position for recognition by determining if the weight of available evidence indicates that it is more likely than not that the position will be
sustained on audit, including resolution of related appeals or litigation settlement. The second step is to estimate and measure the tax benefit as the largest
amount that is more than 50% likely to be realized upon ultimate settlement.

We recognize interest and penalties related to unrecognized tax benefits within the income tax expense line in the accompanying consolidated
statements of operations. Accrued interest and penalties are included within other long-term liabilities in the consolidated balance sheets.

Significant judgment is required in evaluating our uncertain tax positions and determining our provision for income taxes. Although we believe our
reserves are reasonable, no assurance can be given that the final tax outcome of these matters will not be different from that which is reflected in our historical
income tax provisions and accruals. We adjust these reserves for changing facts and circumstances, such as the closing of a tax audit or the refinement of an
estimate. To the extent that the final tax outcome of these matters is different than the amounts recorded, such differences may impact the provision for
income taxes in the period in which such determination is made.

Significant judgment is also required in determining any valuation allowance recorded against deferred tax assets. In assessing the need for a
valuation allowance, we consider all available evidence, including scheduled reversal of deferred tax liabilities, past operating results, the feasibility of tax
planning strategies and estimates of future taxable income. Estimates of future taxable income are based on assumptions that are consistent with our plans.
Assumptions represent management's best estimates and involve inherent uncertainties and the application of management's judgment. Should actual amounts
differ from our estimates, the amount of our tax expense and liabilities could be materially impacted.

We record a valuation allowance to reduce the balance of our net deferred tax assets to the amount we believe is more-likely-than-not to be
realized. We have incurred financial statement losses since inception and as a result we have a full valuation allowance recorded against our net deferred tax
assets. We regularly assess the future realization of our net deferred tax assets and will reduce the valuation allowance in any such period in which we
determine that all, or a portion, of our deferred tax assets are more-likely-than-not to be realized.
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We do not provide for a U.S. income tax liability and foreign withholding taxes on undistributed foreign earnings of our foreign subsidiaries. The
earnings of non-U.S. subsidiaries are currently expected to be indefinitely reinvested in non-U.S. operations.

New Accounting Pronouncements - Recently Issued

In February 2016, the FASB issued amended accounting guidance related to lease accounting, which will require us to record all leases with a term
longer than one year on our balance sheet. When we record leases on our balance sheet under the new guidance, we will record a liability with a value equal
to the present value of payments we will make over the life of the lease (lease liability) and an asset representing the underlying leased asset (right of use
asset). The new accounting guidance requires us to determine if our leases are operating or financing leases. We will record expense for operating leases on a
straight-line basis as an operating expense. If we determine a lease is a financing lease, we will record both interest and amortization expense and generally
the expense will be higher in the earlier periods of the lease. We adopted this guidance on January 1, 2019 and adjusted our opening balance sheet on that
date. We elected the available practical expedients. The most significant impact was the recognition of right of use assets and lease liabilities for our operating
leases. We are in the process of finalizing the impact of the adoption. The adoption will not have an impact in our consolidated statement of operations or
statement of cash flows.

In February 2018, the FASB issued updated guidance for reclassification of tax effects from accumulated other comprehensive income (loss). The
updated guidance gives entities an option to reclassify the stranded tax effects resulting from changes due to the Tax Act from accumulated other
comprehensive income (loss) to retained earnings. The updated guidance is effective for all entities for fiscal years beginning after December 31, 2018, and
interim periods within those fiscal years. Early adoption is permitted and adoption is optional. We are currently assessing the impact this updated guidance
could have on our consolidated financial statements and the timing of potential adoption.

In June 2018, the FASB issued updated guidance to simplify the accounting for stock-based compensation expense for non-employees. We adopted
this guidance in the second quarter of 2018. We have not granted stock options to non-employees as of December 31, 2018 and therefore this new guidance
has no impact on our consolidated financial statements.

In August 2018, the FASB updated its disclosure requirements related to Level 1, 2 and 3 fair value measurements. The update included deletion
and modification of certain disclosure requirements and additional disclosure related to Level 3 measurements. The guidance is effective for fiscal years
beginning after December 15, 2019 and early adoption is permitted. We anticipate we will adopt this updated guidance on January 1, 2019 and we do not
expect it to have a significant impact on our disclosures.

In August 2018, the FASB issued clarifying guidance on how to account for implementation costs related to hosted cloud-servicing arrangements.
The primary change is to include any arrangement in which the customer accesses or uses software but does not take possession of the software when
assessing for the capitalization of implementation costs of internal use software. Qualified costs are to be capitalized and amortized over the service period
and they need to be expensed in the same line item as the service expense and recognized on the balance sheet in the same category as amounts prepaid for
the hosted cloud-servicing arrangements generally as another asset. Cash flows related to the capitalized implementation costs should be presented consistent
with the presentation of cash flows for the fees related to hosted cloud-servicing arrangements. The update can be applied either retrospectively or
prospectively to all implementation costs incurred after the date of adoption. The updated guidance is effective for fiscal years beginning after December 15,
2019, and interim periods within those fiscal years. Early adoption is permitted in any interim period. We are currently assessing the effects this updated
guidance could have on our consolidated financial statements and timing of potential adoption.

In November 2018, the FASB issued clarifying guidance of the interaction between the collaboration accounting guidance and the new revenue
recognition guidance we adopted on January 1, 2018 (Topic 606). The clarifying guidance included the following:

1) When a participant is considered a customer in a collaborative arrangement, all of the associated accounting under Topic 606 should be
applied;

2) Adds “unit of account” concept to collaboration accounting guidance to align with Topic 606. This is used to determine if revenue is
recognized or if a contra expense is recognized from consideration received under a collaboration; and

3) Precludes revenue from being recognized under Topic 606 when a transaction with a collaborative partner is determined not be a customer
and is not directly related to the sales to third parties.
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The updated guidance is effective for public entities for fiscal years beginning after December 15, 2019, and interim periods within those fiscal

Investments and Fair Value Measurements

Investments

years. Early adoption is permitted. We plan to adopt this guidance on January 1, 2020. We are currently assessing the effects it will have on our consolidated
financial statements and disclosures.

As of December 31, 2018 and 2017, we primarily invested our excess cash in debt instruments of the U.S. Treasury, financial institutions,

The following is a summary of our investments at December 31, 2018 and 2017 (in thousands):

corporations and U.S. government agencies with strong credit ratings and an investment grade rating at or above A-1, P-1 or F-1 by Moody's, S&P or Fitch,
respectively. We have established guidelines relative to diversification and maturities that maintain safety and liquidity. We periodically review and modify
these guidelines to maximize trends in yields and interest rates without compromising safety and liquidity.

Gross Unrealized Estimated
December 31, 2018 Cost Gains Losses Fair Value
Available-for-sale securities:
Corporate debt securities 81,770 — % (151) $ 81,619
Debt securities issued by U.S. government agencies 85,578 — 42) 85,536
Total securities with a maturity of one year or less 167,348 — (193) $ 167,155

Gross Unrealized Estimated
December 31, 2017 Cost Gains Losses Fair Value
Available-for-sale securities:
Corporate debt securities 132,434 — % (206) $ 132,228
Debt securities issued by U.S. government agencies 38,135 — (59) 38,076
Total securities with a maturity of one year or less 170,569 — (265) 170,304
Corporate debt securities 8,267 — (35) 8,232
Debt securities issued by U.S. government agencies 23,264 — (37) 23,227
Total securities with a maturity of one to two years 31,531 — (72) 31,459
Total available-for-sale securities 202,100 — % (337) $ 201,763

We recorded unrealized losses related to the securities listed above as of December 31, 2018 and 2017. We believe that the decline in value of these

securities is temporary and primarily related to the change in market interest rates since purchase. We believe it is more likely than not that we will be able to
hold our debt securities to maturity. Therefore, we anticipate a full recovery of the amortized cost basis of our debt securities at maturity.

All of our available-for-sale securities are available to us for use in our current operations. As a result, we categorized all of these securities as
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Fair Value Measurements

The following tables present the investments we held at December 31, 2018 and 2017 that are regularly measured and carried at fair value. The

table segregates each security by the level within the fair value hierarchy of the valuation techniques we utilized to determine the respective securities' fair

value (in thousands):

O
@

3

Significant
Quoted Prices Other
At in Active Observable
December 31, Markets Inputs
2018 (Level 1) (Level 2)
Money market funds (1) $ 82,343 $ 82,343 $ —
Corporate debt securities (2) 81,619 — 81,619
Debt securities issued by U.S. government agencies (3) 85,536 — 85,536

$ 249,498 $

82,343 % 167,155

Significant
Quoted Prices Other
At in Active Observable
December 31, Markets Inputs
2017 (Level 1) (Level 2)
Money market funds (1) $ 48,430 $ 48,430 $ —
Corporate debt securities (3) 140,460 — 140,460
Debt securities issued by U.S. government agencies (3) 61,303 — 61,303

$ 250,193 $

48,430 $ 201,763

Included in cash and cash equivalents on our consolidated balance sheets.
At December 31, 2018, $1.0 million was included in cash and cash equivalents on our consolidated balance sheet, with the difference included in
short-term investments on our consolidated balance sheet.

Included in short-term investments on our consolidated balance sheets.

Property, Plant and Equipment

The following table presents property and equipment, at cost, and related accumulated depreciation (in thousands):

December 31,
2018 2017
Furniture and fixtures $ 1,611 $ 183
Computer equipment and software 102 15
Leasehold improvements 4,213 —
Total property and equipment, at cost 5,926 198
Less accumulated depreciation and amortization (230) (121)
Total property and equipment, net $ 5696 $ 77

Total depreciation expense amounted to $307,000, $108,000 and $12,000 for the years ended December 31, 2018, 2017 and 2016, respectively. As

part of the operating lease for our new corporate headquarters, the landlord has provided a tenant improvement allowance of $3.6 million which is included in
our leasehold improvements.
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5. Intangible Assets

The following table presents intangible assets (in thousands):

December 31, Estimated
2018 2017 useful life
Acquired and in-licensed rights $ 2,262 $ 1,699 7 - 21 Years
Capitalized regulatory approval milestones 90,000 — 16 Years
Less accumulated amortization (3,348) (478)
Total intangible assets, net $ 88,914 $ 1,221

The increase in capitalized regulatory milestones as of December 31, 2018 was due to a milestone of $40.0 million paid to Ionis which was
incurred upon the EU approval of TEDSEDI on July 11, 2018 and a milestone of $50.0 million paid to Ionis which was incurred upon the FDA approval of
TEDSEDI on October 5, 2018.

The Company recorded $2.9 million, $0.1 million and $0.1 million, respectively, in amortization expense related to intangible assets during the
years ended December 31, 2018, 2017 and 2016. Estimated future amortization expense for intangible assets as of December 31, 2018 is as follows (in
thousands):

Total

2019 $ 5,863
2020 5,879
2021 5,861
2022 5,856
2023 5,843
Thereafter 59,613

$ 88,914

The weighted average remaining amortizable life of our patents was 12.15 years at December 31, 2018.

For additional detail of Akcea's license agreements with Ionis see Note 7, License Agreements and Services Agreement with Ionis.
6. Strategic Collaboration with Novartis

In January 2017, we initiated a strategic collaboration with Novartis for the development and commercialization of AKCEA-APO(a)-Lrx and
AKCEA-APOCII-Lrx. Under the Novartis collaboration, Novartis has an exclusive option to further develop and commercialize these drugs. We are
responsible for completing a Phase 2 program, conducting an end-of-Phase 2 meeting with the United States Food and Drug Administration, or FDA, and
providing initial quantities of the active pharmaceutical ingredient, or API, for each drug. On September 24, 2018 Akcea and Ionis announced positive top-
line results from the Phase 2 study of AKCEA-APO(a)-Lgrx. If Novartis exercises an option for one of these drugs, Novartis will be responsible for all further
global development, regulatory and co-commercialization activities and costs for such drug.

We received a $75.0 million upfront payment in the first quarter of 2017, of which we retained $60.0 million and we paid Ionis $15.0 million as a
sublicense fee under our Cardiometabolic License Agreement with Ionis. If Novartis exercises its option for a drug, Novartis will pay us a license fee equal to
$150.0 million for each drug licensed by Novartis. In addition, for we are eligible to receive up to $675.0 million in milestone payments, including $25.0
million for the achievement of a development milestone, up to $290.0 million for the achievement of regulatory milestones and up to $360.0 million for the
achievement of commercialization milestones. In addition, for AKCEA-APOCIII-LRy, we are eligible to receive up to $530.0 million in milestone payments,
including $25.0 million for the achievement of a development milestone, up to $240.0 million for the achievement of regulatory milestones and up to $265.0
million for the achievement of commercialization milestones. We will earn the next milestone payment of $25.0 million under this collaboration if Novartis
advances the Phase 3 study for either drug. We are also eligible to receive tiered royalties in the mid-teens to low twenty percent range on net sales of
AKCEA-APO(a)-Lrx and AKCEA-APOCIII-Lrx. Novartis will reduce these royalties upon the expiration of certain patents or if a generic competitor
negatively impacts the product in a specific country. We will pay 50% of these license fees, milestone payments and royalties to Ionis as a sublicense fee. We
may co-commercialize through our specialized sales force any licensed drug commercialized by Novartis in selected markets, under terms and conditions that
we plan to negotiate with Novartis in the future.
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At commencement of our strategic collaboration, we identified the following four distinct performance obligations:

. Development activities for AKCEA-APO(a)-Lgx;

. Development activities for AKCEA-APOCIII-LRy;

«  API for AKCEA-APO(a)-LRry; and

. API for AKCEA-APOCIII-LRx.

The development activities and the supply of API are distinct because Novartis or another third party could provide these items without our
assistance.

We determined the transaction price for the Novartis collaboration was $108.4 million, comprised of the following:

*  $75.0 million from the upfront payment we received;

. $28.4 million for the premium paid by Novartis, which represents the excess of the fair value Ionis received from Novartis' purchase of Ionis'
stock at a premium in the first quarter of 2017; and

*  $5.0 million for the premium Novartis would have paid to purchase Ionis' stock if we did not complete our IPO within 15 months of the

inception of the agreement.

We are recognizing the $75.0 million upfront payment plus the premium paid by Novartis from its purchase of Ionis’ stock and the premium
associated with Novartis’ obligation to purchase Ionis’ stock if we did not complete our IPO because we are the party providing the services and API under
the collaboration agreement.

None of the options or development or regulatory milestone payments under this agreement have been included in the transaction price as all
payments are fully constrained. As part of our evaluation of the constraint, we considered numerous factors, including the fact that achievement of the
milestones is outside of our control and contingent upon the success of our clinical trials, Novartis’ efforts, and the receipt of regulatory approval. We will re-
evaluate the transaction price, including estimated variable consideration included in the transaction price and all constrained amounts, in each reporting
period and as uncertain events are resolved or other changes in circumstances occur.

Based on the distinct performance obligations under the Novartis collaboration, we allocated the $108.4 million transaction price based on relative
stand-alone selling prices of each of our performance obligations as follows:

*  $64.0 million for development services for AKCEA-APO(a)-LRrx;

. $40.1 million for development services for AKCEA-APOCIII-LRy;

. $1.5 million for the delivery of AKCEA-APO(a)-Lrx API; and

. $2.8 million for the delivery of AKCEA-APOCIII-Lrx API.

We are recognizing revenue related to each of our performance obligations as follows:

*  We will satisfy the development services performance obligation for AKCEA-APO(a)-Lrx as the research and development services are
performed. A significant portion of the research and development services were completed by December 2018 with the remainder to be
completed through mid-2019. We recognize revenue related to research and development services performed using an input method by
calculating costs incurred at each period end relative to total costs expected to be incurred;
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*  We will satisfy the development services performance obligation for AKCEA-APOCIII-LRx as the research and development services are
performed. We expect a significant portion of the research and development services to be completed by the end of December 2019 with the
remainder through mid-2020. We recognize revenue related to research and development services performed using an input method by
calculating costs incurred at each period end relative to total costs expected to be incurred;

*  Werecognized the amount attributed to the AKCEA-APO(a)-Lrx API supply when we delivered API to Novartis in 2017; and
*  We recognized the amount attributed to the AKCEA-APOCIII-Lrx API supply when we delivered API to Novartis in May 2018.

Additionally, we and Ionis entered into a stock purchase agreement, or SPA, with Novartis. Under the SPA, in July 2017, Novartis purchased $50.0
million of our common stock in a separate private placement concurrent with the completion of our IPO at a price per share equal to the IPO price. Our IPO is
discussed in Note 11, Initial Public Offering.

During the years ended December 31, 2018 and 2017 (as revised), we earned revenue of $50.6 million and $43.4 million, respectively, from our
strategic collaboration with Novartis, representing 100% of our research and development revenue. We did not earn research and development revenue during
the year ended December 31, 2016. During the year ended December 31, 2018 we recognized $42.2 million of revenue from amounts that were in our
beginning deferred revenue balance. Our consolidated balance sheet at December 31, 2018 and 2017 (as revised) included deferred revenue of $28.8 million
and $70.7 million, respectively, related to our strategic collaboration with Novartis.

7. License Agreements and Services Agreement with Ionis

In December 2015, we entered into a development, commercialization and license agreement related to our cardiometabolic franchise and a
services agreement with Ionis. In March 2018, we entered into a new development, commercialization, collaboration and license agreement related to our
TTR franchise and amended the services agreement previously in place with Ionis. The following sections summarize these related party agreements with
Ionis.

Cardiometabolic Development, Commercialization and License Agreement

Our development, commercialization and license agreement, or Cardiometabolic License Agreement, with lonis granted exclusive rights to us to
develop and commercialize WAYLIVRA, AKCEA-APO(a)-Lrx, AKCEA-APOCIII-LRrx, and AKCEA-ANGPTL3-LRx, which are collectively referred to as
the Lipid Drugs. Ionis granted us an exclusive license to certain patents to develop and commercialize products containing the Lipid Drugs. Ionis also granted
us a non-exclusive license to the Ionis antisense platform technology for us to develop and commercialize products containing the Lipid Drugs. Ionis also
granted us non-exclusive rights under its manufacturing technology to manufacture the Lipid Drugs in our own facility or at a contract manufacturer. As a part
of this agreement both companies agreed not to work with any other parties to develop or commercialize other RNA-targeting drugs that are designed to
inhibit any of the Lipid Drug targets so long as we are developing or commercializing the Lipid Drugs.

We and Ionis share development responsibilities for the Lipid Drugs. We pay Ionis for the research and development expenses it incurs on our
behalf, which include both external and internal expenses. External research and development expenses include costs for contract research organizations, or
CROs, costs to conduct nonclinical and clinical studies on our drugs, costs to acquire and evaluate clinical study data, such as investigator grants, patient
screening fees and laboratory work, and fees paid to consultants. Internal research and development expenses include costs for the work that Ionis' research
and development employees perform for us. Ionis charges us a full-time equivalent rate that covers personnel-related expenses, including salaries and
benefits, plus an allocation of facility-related expenses, including rent, utilities, insurance and property taxes, for those development employees who work
either directly or indirectly on the development of our drugs. We also pay Ionis for the API and drug product we use in our nonclinical and clinical studies for
all of our drugs. Ionis manufactures the API for us and charges us a price per gram consistent with the price Ionis charges its pharmaceutical partners, which
includes the cost for direct materials, direct labor and overhead required to manufacture the API. If we need the API filled in vials for our clinical studies and
Ionis contracts with a third party to perform this work, Ionis will charge us for the resulting cost.
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As we commercialize each of the Lipid Drugs, we will pay Ionis royalties from the mid-teens to the mid-twenty percent range on sales related to
the Lipid Drugs that we sell. If we sell a Lipid Drug for a Rare Disease Indication (defined in the agreement as less than 500,000 patients worldwide or an
indication that required a Phase 3 program of less than 1,000 patients and less than two years of treatment), we will pay a higher royalty rate to Ionis than if
we sell a Lipid Drug for a Broad Disease Patient Population (defined in the agreement as more than 500,000 patients worldwide or an indication that required
a Phase 3 program of 1,000 or more patients and two or more years of treatment). Other than with respect to the drugs licensed to Novartis under the
collaboration agreement, if our annual sales reach $500.0 million, $1.0 billion and $2.0 billion, we will be obligated to pay Ionis sales milestones in the
amount of $50.0 million for each sales milestone reached by each Lipid Drug. If and when triggered, we will pay Ionis each of these sales milestones over the
subsequent 12 quarters in equal payments.

We may terminate this agreement if Ionis is in material breach of the agreement. Ionis may terminate this agreement if we are in material breach of
the agreement. In each circumstance the party that is in breach will have an opportunity to cure the breach prior to the other party terminating this agreement.

In the first quarter of 2017, we entered into letter agreements with Ionis to reflect the agreed upon payment terms with respect to the upfront option
payment that we received from Novartis and to allocate the premium that Novartis paid for Ionis' common stock in connection with our strategic collaboration
with Novartis. For additional detail regarding our strategic collaboration with Novartis, see Note 6, Strategic Collaboration with Novartis.

TTR Development, Commercialization, Collaboration and License Agreement

On April 17, 2018, our stockholders, other than Ionis and its affiliates, approved the development, commercialization, collaboration and license
agreement, or TTR License Agreement, and a stock purchase agreement, or Ionis SPA, with Ionis, our majority shareholder which was entered into on March
14, 2018. In addition, in connection with these agreements, we entered into an amended and restated services agreement, or Amended Services Agreement,
and an amended and restated investor rights agreement, or Amended Investor Rights Agreement, with Ionis.

We determined that the TTR License Agreement and Ionis SPA included provisions which required the approval of the agreements by our
stockholders other than Ionis and its affiliates, which we deemed was not perfunctory in nature, therefore, we concluded that the approved date of the
agreements for accounting purposes was April 17, 2018, the date on which such approval was received and the closing of the agreements took place.

In accordance with the terms and provisions of the TTR License Agreement, we received rights to:

. commercialize TEGSEDI following receipt of regulatory approval and perform certain other non-commercial activities with respect to
TEGSEDI, in each case, in accordance with a global strategic plan;

. partner on the completion of all pivotal studies, of a follow-on drug to TEGSEDI, AKCEA-TTR-Lrx and perform other non-commercial
activities with respect to AKCEA-TTR-LRx;

. commercialize AKCEA-TTR-LRy following receipt of regulatory approval in accordance with a global strategic plan;
. share in profits and losses with respect to TEGSEDI and AKCEA-TTR-LRx;
. manufacture (including through a third party) each product following receipt of regulatory approval for such product; and

. sublicense the development and commercialization of either product to third parties or affiliates, with the consent of Ionis.

As consideration for the grant of rights under the TTR License Agreement, we paid an upfront licensing fee of $150.0 million, which was paid
through the issuance of 8 million shares of our common stock priced by reference to a trading average at the time of execution of the agreements. In addition,
we are obligated to make milestone payments to Ionis in connection with the achievement of certain development, regulatory and commercialization events.
These milestone payments include up to $110.0 million, if all TEGSEDI regulatory approval milestones are met; up to $145.0 million, if all AKCEA-TTR-
LRx regulatory milestones are met; and a total of $1.3 billion, in the form of seven milestone payments, if all sales milestones for the combined products are
met. We can elect to pay each milestone payment in cash or shares of our common stock and Ionis may require payment in shares of common stock up until
the achievement of the milestone event for aggregate worldwide annual net sales of $750.0 million for the products. Subsequent to the achievement of the
milestone event for aggregate worldwide annual net sales of $750.0 million, all subsequent milestone payments must be paid in cash.
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Under the TTR License Agreement, we and Ionis also agreed to share TEGSEDI and AKCEA-TTR-LRx profits and losses as follows: for
TEGSEDI, beginning on the earlier of (i) the first day of the quarter after receipt of regulatory approval of TEGSEDI in the United States, or (ii) January 1,
2019, the parties will share profits and losses from the development and commercialization of TEGSEDI (A) on a 60/40 basis (60% to Ionis and 40% to us)
through the end of the quarter in which the first commercial sale of AKCEA-TTR-LRx occurs, and (B) on a 50/50 basis commencing on the first day of the
first quarter thereafter; and for AKCEA-TTR-LRy, beginning January 1, 2018, the parties will share all profits and losses from the development and
commercialization of AKCEA-TTR-LRx on a 50/50 basis.

The TTR License Agreement will remain in effect until the expiration of all included payment obligations, or unless earlier terminated. The TTR
License Agreement can be terminated by mutual consent of us and Ionis, by either us or Ionis upon certain events, by either party upon material breach, or by
Akcea for convenience upon providing 90 days written notice to Ionis. Upon termination all rights received under the TTR License Agreement will terminate.

To support the commercialization of TEGSEDI and AKCEA-TTR-LRx, Ionis purchased 10.7 million shares of our common stock for $200 million.

In connection with the licensing transaction, we amended our Certificate of Incorporation to increase our authorized shares of common stock from
100,000,000 shares to 125,000,000 shares.

We determined that the upfront accounting for the TTR License Agreement should follow the accounting guidance for common control
transactions given the nature of the relationship between us and Ionis, including the fact that Ionis maintains a controlling ownership position in us.

In addition, we assessed the identifiable assets that were acquired under the terms of the TTR License Agreement, including the licensed rights to
TEGSEDI and AKCEA-TTR-LRx, certain batches of TEGSEDI materials, the transfer of a minimal number of employees from Ionis to us and certain
manufacturing and clinical research agreements. We concluded that the licensed rights represented a group of similar identifiable assets and that substantially
all of the fair value of the acquisition resides in the licensed rights. As such, we concluded that the acquired assets did not meet the definition of a business
and that we should account for the TTR License Agreement as an asset acquisition under common control guidance. Accordingly, we recorded the carrying
value of the licensed rights held by Ionis of $0.6 million as an intangible asset at the date of acquisition and will amortize the amount over the remaining
patent life.

In connection with the transaction, we also purchased $4.7 million of commercial TEGSEDI inventory held by Ionis. Prospectively we will be
responsible for the procurement of all additional inventory. The inventory did not have a carrying value on the books of Tonis at the time of the acquisition. As
such, in accordance with the accounting guidance for common control transactions above, we recorded the purchase of this inventory as a reduction of
additional paid in capital. This amount represented a cash distribution to ITonis, therefore, we have included this distribution as a distribution to Ionis for
purposes of loss per share and we have applied the two—class method as discussed in Note 13, Basic and Diluted Net Loss Per Share.

We also determined that the TTR License Agreement represented a collaboration arrangement as defined by ASC 808. Prior to April 1, 2018, Ionis
was responsible for all costs associated with TEGSEDI and for the period from April 1, 2018 to December 31, 2018, we are responsible for all costs
associated with TEGSEDI. We and Ionis share all costs associated with AKCEA-TTR-LRy from January 1, 2018 forward on a 50/50 basis. We recorded $3.1
million paid to Ionis for costs related to the period prior to the closing of the TTR license agreement to equity, as these amounts were previously expensed in
the financial statements of Ionis. This amount also represents a cash distribution to Ionis and was included as an adjustment to the net loss attributable to
Tonis for purposes of applying the two-class method for loss per share as discussed in Note 13, Basic and Diluted Net Loss Per Share. Any amounts paid to or
received from Ionis subsequent to the closing of the TTR License Agreement will be recorded to expense based on the underlying nature of the activities.

During the year ended December 31, 2018, we recorded $26.0 million, as a component of research and development expense related to the TTR
License Agreement. We did not record any research and development expense related to the TTR License Agreement in the years ended December 31, 2017

and 2016.
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In addition, on July 11, 2018, we received marketing authorization, or MA, approval for TEGSEDI from the European Commission, or EC, for the
treatment of stage 1 or stage 2 polyneuropathy in adult patients with hereditary transthyretin amyloidosis, or hATTR amyloidosis, in the European Union, or
EU. As a result of the MA approval in the EU, on August 3, 2018, we issued 1,597,571 shares of our common stock to Ionis as payment of the $40.0 million
regulatory approval milestone for TEGSEDI. As a result of the marketing authorization in the EU, we capitalized this regulatory approval milestone payment
as a license intangible asset on our consolidated balance sheets as the amount in expected to be recoverable through future cash flows.

In addition, on October 5, 2018, we received regulatory approval for TEGSEDI from the FDA for the treatment of polyneuropathy of hereditary
transthyretin-mediated amyloidosis in adults in the United States. As a result of the regulatory approval in the United States, on October 17, 2018 we issued
1,671,849 shares of our common stock to Ionis as payment of the $50.0 million regulatory approval milestone for TEGSEDI. As a result of the FDA approval
in the U.S., we capitalized this regulatory approval milestone payment as a license intangible asset on our consolidated balance sheets as the amount in
expected to be recoverable through future cash flows.

Both milestone payments are being amortized to cost of sales on a straight-line basis over the licensed assets expected useful life of approximately
16 years from the date of the initial regulatory approval milestone achievement. Amortization expense for the TTR milestone payments was $2.7 million for
the year ended December 31, 2018. We did not record any amortization expense for the TTR milestone payments for the years ended December 31, 2017 and
2016.

Services Agreement

We originally entered into a services agreement with Ionis in December 2015 in conjunction with the Cardiometabolic License Agreement. We
entered into the Amended Services Agreement with Ionis in April 2018 in conjunction with the TTR License Agreement (collectively, the service
agreements). The primary purpose of the Amended Services Agreement was to allow for the expansion of general and administrative services provided to us
by Ionis to cover the TEGSEDI and AKCEA-TTR-Lgx products under terms substantially similar to the prior services agreement.

Our services agreement with Ionis is designed to be flexible to adjust for our increasing capabilities in various functions. Under the services
agreement, Ionis provides us certain services, including, without limitation, general and administrative support services and development support services.
Ionis allocated a certain percentage of personnel to perform the services that it provides to us based on its good faith estimate of the required services. We pay
Tonis for these allocated costs, which reflect the Ionis full-time equivalent, or FTE, rate for the applicable personnel, plus out-of-pocket expenses, such as
occupancy costs, associated with the FTEs allocated to providing us these services. We do not pay a mark-up or profit on the external or internal expenses
Ionis bills to us. Ionis invoices us quarterly for all amounts due under the services agreement and payments are due within 30 days of the receipt of an
invoice.

In addition, as long as Ionis continues to consolidate our financials, we will comply with Ionis' policies and procedures and internal controls. As
long as we are consolidated into Ionis' financial statements under U.S. GAAP, we may continue to access the following services from Ionis:

. investor relations services,

*  human resources and personnel services,

. risk management and insurance services,

. tax related services,

. corporate record keeping services,

. financial and accounting services,

. credit services, and

+  COO/CFO/CBO oversight.

However, if we wanted to provide the foregoing services internally, and doing so would not negatively impact Ionis' internal controls and
procedures for financial reporting, we can negotiate in good faith with Ionis for a reduced scope of services related to the aforementioned services. When

Ionis determines it should no longer consolidate our financials, we may mutually agree with Ionis in writing to extend the term of this arrangement in six-
month increments.
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We can establish our own benefits programs or continue to use Ionis' benefits, however we must provide Ionis a minimum advance notice to opt-
out of using Ionis' benefits. We do not currently plan to establish our own benefits programs at this time or in the near future.

As of December 31, 2018 and 2017, we owed Ionis $18.9 million and $14.4 million, respectively.

The following table summarizes the amounts recorded related to transactions with Ionis including amounts related to the TTR licensing transaction
for the following periods (in thousands):

Years Ended December 31,
2018 2017 2016

Operating expenses:

Services performed by Ionis $ 15,404 $ 9,742  $ 8,599

Active pharmaceutical ingredient manufactured by Ionis 5,229 6,012 12,648

Commercial inventory manufactured by Ionis 1,288 — —

Sublicensing expenses 7,200 48,394 —

Out-of-pocket expenses paid by Ionis 50,870 37,426 42,367
Total operating expenses generated by transactions with Ionis 79,991 101,574 63,614
Distributions to Ionis:

Commercial inventory manufactured by Ionis 4,707 — —

Distribution to Ionis in connection with the TTR license transaction 3,085 — —
Total distribution to Ionis 7,792 — —
Total charges generated by transactions with Ionis 87,783 101,574 63,614
Payable balance to Ionis at the beginning of the period 14,365 24,355 9,198
Less: total amounts paid to Ionis during the period (83,247) (78,170) (48,457)
Less: non-cash sublicensing expenses — (33,394) —
Total amount payable to Ionis at period end $ 18,901 $ 14,365 $ 24,355

8. Collaboration and License Agreement with PTC Therapeutics

In August 2018, we entered into a collaboration and license agreement with PTC Therapeutics, or the PTC License Agreement, to commercialize
TEGSEDI and WAYLIVRA in Latin America and certain Caribbean countries, or the PTC Territory.

We received a $12.0 million upfront payment from PTC Therapeutics related to TEGSEDI in the third quarter of 2018 upon execution of the PTC
License Agreement, of which we paid Ionis $7.2 million as a sub-license royalty related to the TTR License Agreement. If WAYLIVRA is approved by the
FDA or EMA, PTC Therapeutics will pay us $6.0 million. In addition, we are eligible to receive up to $8.0 million for the achievement of regulatory
milestones and royalties in the mid-twenty percent range on net sales of TEGSEDI and WAYLIVRA in the PTC Territory. PTC Therapeutics’ obligation to
pay royalties to us begins on the earlier of 12 months after the first commercial sale of a product in Brazil or the date that PTC Therapeutics recognized
revenue of at least $10.0 million in the PTC Territory. PTC Therapeutics will reduce these royalties upon the expiration of certain patents or if a generic
competitor negatively impacts the market share of the product in the PTC Territory. Milestone payments and royalties that we are eligible to receive from
PTC Therapeutics for TEGSEDI will be split 60% to Ionis and 40% to Akcea. All WAYLIVRA milestone payments and royalties that we are eligible to
receive from PTC will be split 50/50 with Ionis. PTC Therapeutics is solely responsible for the commercialization of the products in the PTC Territory at its
sole cost and expense, including the pursuit and maintenance of applicable regulatory approvals. Unless earlier terminated, the PTC License Agreement will
continue in effect until the date on which the royalty term and all payment obligations with respect to all products in all countries in the PTC Territory have
expired.

At the commencement of the PTC License Agreement, we identified two performance obligations, consisting of the transfer of (1) the license to
TEGSEDI and related know-how and (2) the license to WAYLIVRA and related know-how, both of which were satisfied during the third quarter of 2018. In
addition, we identified a customer option related to PTC Therapeutics option to purchase supply of product from us for its development and commercial
needs. The option to purchase supply from us is subject to a supply agreement we are negotiating with PTC. We considered the manufacturing capabilities of
PTC Therapeutics and the fact that manufacturing services are not proprietary and can be provided by other vendors, to conclude that the licenses have stand-
alone functionality and are distinct. Further, the customer options for manufacturing of product is expected to be priced similar to other manufacturing
options with similar customers and is therefore not considered a material right. As there were no remaining unsatisfied performance obligations as of
September 30, 2018, the $12.0 million upfront payment was recognized as license revenue upon contract execution in the third quarter of 2018. None of the
regulatory milestones have been included in the transaction price, as all
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milestones were fully constrained. As part of our evaluation of the constraint, we considered numerous factors, including that regulatory approvals are not
within our control and accordingly the related milestones are fully constrained and excluded from the arrangement consideration until such regulatory
approvals are received. Any consideration related to sales-based royalties will be recognized when the related sales occur.

9. Equity and Stock-Based Compensation
Series A Convertible Preferred Stock

In December 2015, we issued and sold to Ionis an aggregate of 28,884,540 shares of Series A convertible preferred stock for a total purchase price
of $100.0 million plus the grant of the rights and licenses we received under the development, commercialization and license agreement with Ionis. The
$100.0 million of proceeds we received was recorded in Series A convertible preferred stock on our consolidated balance sheet. We had 28,884,540 shares of
Series A convertible preferred stock authorized, issued and outstanding as of December 31, 2016, of which all was held by Ionis.

Conversion

Shares of our Series A convertible preferred stock were convertible 1:1 into common stock, subject to certain adjustments for reorganizations,
reclassifications, stock splits, stock dividends and dilutive issuances. All shares of Series A convertible preferred stock automatically converted into common
stock upon completion of the IPO in July 2017. As of December 31, 2018 and 2017, we had no shares of Series A convertible preferred stock issued or
outstanding. Our IPO is discussed in Note 11, Initial Public Offering.

Preferred Stock

In July 2017, our board of directors approved an amendment and restatement of our certificate of incorporation to, among other things, change the
authorized shares of our preferred stock to 10,000,000 shares with a par value of $0.001, all of which are undesignated. Our board of directors may establish
the rights, preference and privileges of the preferred stock from time to time. The amended and restated certificate of incorporation was approved by our
stockholders and became effective upon the completion of our IPO and the filing of the amended and restated certificate of incorporation with the State of
Delaware in July 2017. As of December 31, 2018 and 2017, there were no shares of Preferred Stock outstanding.

Common Stock

At December 31, 2018 and 2017, we had 125,000,000 and 100,000,000, respectively shares of common stock authorized, of which 89,345,978 and
66,541,629 were issued and outstanding as of December 31, 2018 and 2017, respectively.

In May 2017, our board of directors approved an amendment to our certificate of incorporation to (1) effect a reverse stock split on outstanding
shares of our common stock and preferred stock on a one-for-2.555 basis, (2) change the authorized shares of our preferred stock to 40,000,000 and (3)
modify the threshold for automatic conversion of our preferred stock into shares of our common stock in connection with an IPO to eliminate the price per
share threshold and only require that we raise at least $50.0 million in gross proceeds (collectively, the "Charter Amendment"). The par values of the common
stock and preferred stock were not adjusted as a result of the reverse stock split. The amendment to our certificate of incorporation was approved by our
stockholder and became effective upon the filing with the State of Delaware in June 2017. All issued and outstanding common stock and preferred stock and
related share and per share amounts contained in these consolidated financial statements have been retroactively adjusted to reflect the reverse stock split for
all periods presented.

Stock Plans
2015 Equity Incentive Plan

In December 2015, our board of directors and stockholder adopted and approved our 2015 Equity Incentive Plan, or the 2015 Plan. In May 2017
and June 2017, our board of directors and stockholder, respectively, approved an amendment to our 2015 Equity Incentive Plan in order to, among other
things, increase the number of shares of common stock reserved for issuance thereunder to 8,500,000 shares of common stock in conjunction with the IPO.
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As of December 31, 2018, the aggregate number of shares of common stock that may be issued pursuant to stock awards under the 2015 Plan was
18,500,000 shares. The 2015 Plan also provides for the grant of nonstatutory stock options, or NSOs, incentive stock options, or ISOs, stock appreciation
rights, restricted stock awards and restricted stock unit awards. At December 31, 2018, a total of 11,010,828 options were outstanding, of which 4,305,172
were exercisable, 38,134 restricted stock unit awards were outstanding, and 1,610,490 shares were available for future grant under the 2015 Plan.

2017 Employee Stock Purchase Plan

In May 2017 and June 2017, our board of directors and stockholder, respectively, approved our 2017 Employee Stock Purchase Plan, or 2017
ESPP, which became effective upon the completion of our IPO, and the reservation for issuance thereunder of 500,000 shares of common stock. In addition,
the number of shares of common stock that may be issued under the ESPP will automatically increase commencing on January 1, 2018 and ending on (and
including) January 1, 2027 in an amount equal to the lesser of (i) 1% of the total number of shares of Common Stock outstanding on December 31st of the
preceding calendar year, and (ii) 500,000 shares of Common Stock. On January 1, 2018, 500,000 shares of common stock were added to the ESPP.

As of December 31, 2018, the aggregate number of shares of common stock reserved under the 2017 ESPP was 1,000,000 and we had 968,449
shares available for future issuance under the 2017 ESPP. During the year ended December 31, 2018, 31,551 shares were issued under our 2017 ESPP. At
December 31, 2018, accrued liabilities included $0.4 million of ESPP contributions for which the related shares were issued on January 1, 2019.

Stock Option Activity

The following table summarizes the stock option activity for the year ended December 31, 2018 (in thousands, except per share and contractual life
data) for the 2015 Plan:

Average
Weighted Remaining Aggregate
Number of Average Exercise Contractual Intrinsic
Shares Price per Share Term (Years) Value
Outstanding at December 31, 2017 7,905 $ 9.64
Granted 4833 $ 22.86
Exercised (835) $ 7.98
Cancelled/forfeited/expired (892) $ 16.53
Outstanding at December 31, 2018 11,011 $ 15.00 8.07 $ 167,184
Exercisable at December 31, 2018 4305 $ 8.04 711  $ 95,124

The weighted-average estimated fair value of options granted were $18.29, $10.4 and $4.13 for the years ended December 31, 2018, 2017 and
2016, respectively. For the year ended December 31, 2017, no stock options were exercised. For the year ended December 31, 2018, 834,800 stock options
were exercised. As of December 31, 2018, total unrecognized estimated non-cash stock-based compensation expense related to non-vested stock options was
$60.5 million. We will adjust total unrecognized compensation cost for future forfeitures. We expect to recognize the cost of non-cash stock-based
compensation expense related to non-vested stock options over a weighted average amortization period of 1.32 years.

Stock-based Compensation Expense and Valuation Information

The following table summarizes stock-based compensation expense for the years ended December 31, 2018, 2017 and 2016 (in thousands):

Years Ended December 31,
2018 2017 2016
Cost of sales - product $ 160 $ — 9 —
Research and development expenses 9,435 8,630 4,576
Selling, general and administrative expenses 34,687 8,909 5,573
Total $ 44282  $ 17,539 % 10,149
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Determining Fair Value

Valuation. We measure stock-based compensation expense for equity-classified awards related to stock options and stock purchase rights under the
ESPP at the grant date, based on the estimated fair value of the award and we recognize the expense over the employee's requisite service period.

We use the Black-Scholes model to estimate the fair value of stock options granted and stock purchase rights under our ESPP. The expected term of
stock options granted represents the period of time that we expect them to be outstanding. We estimate the expected term of options granted based on actual
and projected exercise patterns. We recognize compensation expense for stock options granted and stock purchase rights under the ESPP using the accelerated
multiple-option approach. Under the accelerated multiple-option approach (also known as the graded-vesting method), an entity recognizes compensation
expense over the requisite service period for each separately vesting tranche of the award as though the award were in substance multiple awards, which
results in the expense being front-loaded over the vesting period.

In valuing our options, we make a number of assumptions, including the risk-free interest rate, expected dividend yield, expected volatility,
expected term, rate of forfeitures and fair value of common stock. We considered the following factors in applying these assumptions:

Risk-Free Interest Rate. We determine the risk-free interest rate assumption based on the yields of U.S. Treasury securities with maturities that
correspond to the term of the award.

Expected Dividend Yield. We assume a dividend yield of zero as we have not paid dividends in the past and do not expect to pay dividends on our
common stock for the foreseeable future.

Expected Volatility. We do not have sufficient history to estimate the volatility of our common stock. We calculate expected volatility based on a
blend of our historical volatility and reported data from selected publicly traded peer companies for which historical information is available. We plan to
continue to use this blend to calculate our volatility until the historical volatility of our common stock is sufficient to measure expected volatility for future
option grants.

Expected Term. The expected term estimates represent the period of time that we expect the options to be outstanding. As we do not have historical
information, we use the simplified method for estimating the expected term. Under the simplified method we calculate the expected term as the average time-
to-vesting and the contractual life of the options. As we gain additional historical information, we will transition to calculating our expected term based on our
exercise patterns.

Rate of Forfeiture. We estimate forfeitures based on Ionis' historical rates of forfeiture as we do not have similar historical information for
ourselves. We and Ionis are engaged in similar businesses and we believe this is a good estimate of expected forfeitures. As we gain additional historical
information, we will transition to using our historical forfeiture rate.

Fair Value of Common Stock. Prior to our IPO our board of directors estimated the fair value of our common stock considering, among other
things, contemporaneous valuations of our common stock prepared by an unrelated third-party valuation firm in accordance with the guidance provided by
the American Institute of Certified Public Accountants 2013 Practice Aid, Valuation of Privately-Held-Company Equity Securities Issued as Compensation.
Subsequent to the IPO, we use the market closing price for our common stock on the date of grant as reported on Nasdaq to determine the fair value of our
common stock on the date of grant.

For the years ended December 31, 2018, 2017 and 2016, we used the following weighted-average assumptions in our Black-Scholes calculations
for stock option grants under our 2015 Equity Incentive Plan:

Employee Stock Options:
Years Ended December 31,
2018 2017 2016
Risk-free interest rate 2.8% 1.9% 1.6%
Dividend yield 0.0% 0.0% 0.0%
Volatility 77.1% 79.5% 71.4%
Expected life 6.08 years 6.06 years 6.08 years
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Board of Director Stock Options:

Years Ended December 31,

2018 2017 2016
Risk-free interest rate 2.9% 1.9% 2.0%
Dividend yield 0.0% 0.0% 0.0%
Volatility 78.2% 79.4% 79.6%
Expected life 6.42 years 6.25 years 6.08 years

10. Income Taxes
Loss before income taxes is comprised of (in thousands):

Years Ended December 31,

2018 2017 2016
(as revised)
United States $ (218,794) $  (108,691) $ (83,217)
Foreign (6,580) (11,593) —
Loss before income tax expense $ (225374) $  (120,284) $ (83,217)

The provision (benefit) for income taxes is comprised of (in thousands):

Years Ended December 31,
2018 2017 2016

Current:

Federal $ — 3 —  $ —
State 73 1,041 —
Foreign 374 234 —
Total current 447 1,275 —

Deferred:

Federal — _ _
State — — _
Foreign — — —
Total deferred — — _
Income tax expense $ 447  $ 1,275  $ —

We recorded income tax expense of $0.4 million for the year ended December 31, 2018, which primarily consists of foreign income tax. We
recorded income tax expense of $1.3 million for the year ended December 31, 2017, which primarily consists of state and foreign income tax. There is no
provision for income taxes for the year ended December 31, 2016 because we have historically incurred net operating losses and we maintain a full valuation
allowance against our net deferred tax assets.
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The reconciliation between our effective tax rate on loss from continuing operations and the statutory U.S. tax rate is as follows (in thousands):

Pre-tax loss

Statutory rate

State income tax net of federal benefit
Impact of foreign tax rate differential
Net change in valuation allowance
IP Transfer

Tax credits

IPO/Deconsolidation adjustment
Tax rate change

Nondeductible items and other
Stock-based compensation

Effective rate

Years Ended December 31,
2018 2017 2016
(as revised)
$ (225,374) $ (120,284) $  (83,217)

(47,329) 21.0% (42,099) 35.0% (29,126) 35.0%
(6,441) 2.9% (2,371) 2.0% (4,099) 4.9%
1,735 (0.8)% 4,072 (3.4)% — —
54,173 (24.0)% (18,917) 15.7% 43,438 (B52.1)%
(3,947) 1.8%

(4,035) 1.8% 4,189 (3.5)% (11,007) 13.2%
— — 37,911 (31.5)% — —

3,906 (1.7)% 19,046 (15.8)% — —

1,734 (0.9)% (556) 0.5% 794 (1.0)%
651 (0.3)% — — — —
447 02)% $ 1,275 (1.0)% $ — —

Significant components of our deferred tax assets and liabilities as of December 31, 2017 and 2016 are as follows (in thousands):

Deferred Tax Assets:

Net operating loss carryovers
Tax credits

Stock-based compensation
Deferred revenue

Intangible and capital assets
Other

Total deferred tax assets

Deferred Tax Liabilities:
Fixed assets

Total deferred tax liabilities
Valuation allowance

Net deferred tax assets and liabilities

December 31,
2018 2017
(as revised)

$ 51,280 $ 1,157

31,768 29,334

11,812 7,515

6,876 29,256

56,984 —

1,996 240

$ 160,716  $ 67,502
(811) (125)
$ (811) $ (125)
(159,905) (67,377)

$ — $ —

On December 22, 2017, the U.S. government enacted comprehensive tax legislation commonly referred to as the Tax Cuts and Jobs Act of 2017
(the "Tax Act"). The Tax Act created a new requirement on global intangible low-taxed income (“GILTI”) earned by foreign subsidiaries for tax years
beginning on or after January 1, 2018. The GILTT provisions require foreign subsidiary earnings in excess of an allowable return on the foreign subsidiary’s
assets to be included in our U.S. income tax return. Under U.S. GAAP, we are permitted to make an accounting policy election to either treat taxes due on
future inclusions in U.S. taxable income related to GILTI as a current-period expense when incurred or to factor such amounts into our measurement of
deferred taxes. We have made the election to account for GILTT as a component of current taxes incurred rather than as a component of deferred taxes.



Prior to the completion of our IPO we filed our tax returns on a consolidated and combined basis with Ionis for federal and state income tax
purposes, respectively. For financial statement purposes when we are required to file on a consolidated or combined basis, we calculate our income tax
amounts, including net operating losses and tax credit carryforwards, using a separate return methodology which determines income taxes as if we were a
separate taxpayer from Ionis. Effective July 19, 2017, the date of our IPO, we are no longer included in the consolidated federal income tax return with Ionis.

We are still required to file most of our state tax returns on a consolidated or combined basis with Ionis. Therefore, for financial statement
purposes we calculated our state income tax amounts using the separate return method. We have excluded from the deferred tax table above state net
operating loss carryforwards (and the associated valuation allowance) that have been generated by Akcea on a separate company basis and utilized by Ionis in
consolidated state tax return filings as the amounts represent hypothetical deferred tax assets which are not legally eligible to be utilized on tax returns by
Akcea in future years.

At December 31, 2018, we had federal and state tax net operating loss carry forwards on a separate basis of $238.7 million and $4.2 million,
respectively. $4.3 million of the federal net operating loss carry forwards will expire in 2034 and the remaining $234.4 million can be carried forward
indefinitely. The state tax net operating loss carry forwards will begin to expire in 2029. We also have federal research and development tax credit carry
forwards of $37.4 million that will begin to expire in 2034.

Utilization of the net operating loss carry forwards and credits may be subject to an annual limitation due to the ownership change limitations
provided by the Internal Revenue Code of 1986, as amended, and similar state provisions. The annual limitation may result in the expiration of net operating
losses and credits before utilization.

We record a valuation allowance to reduce the balance of our net deferred tax assets to the amount we believe is more-likely-than-not to be
realized. We have incurred financial statement losses since inception and as a result we have a full valuation allowance recorded against our net deferred tax
assets. We regularly assess the future realization of our net deferred tax assets and will reduce the valuation allowance in any such period in which we
determine that all, or a portion, of our deferred tax assets are more-likely-than-not to be realized.

Our valuation allowance increased by $92.5 million from December 31, 2017 to December 31, 2018. The increase relates primarily to the net
operating loss carryforward generated in 2018 and certain costs associated with the Inotersen transaction with Ionis which are capitalized and amortized for
tax purposes.

Pursuant to the SEC Staff Accounting Bulletin No. 118, Income Tax Accounting Implications of the Tax Cuts and Jobs Act (“SAB 118”), a
company may select between one of three scenarios to determine a reasonable estimate arising from the Tax Act. Those scenarios are (i) a final estimate
which effectively closes the measurement window; (ii) a reasonable estimate leaving the measurement window open for future revisions; and (iii) no estimate
as the law is still being analyzed. The Company was able to provide a reasonable estimate for the provisional revaluation of deferred taxes and the effects of
the transition tax on undistributed foreign earnings and profits for the period ended December 31, 2017. During the quarter ended December 31, 2018 the
Company completed its accounting for the impacts of the Tax Act and identified no material changes from its original analysis.

In February 2018, the FASB issued Accounting Standards Update No. 2018-02, Income Statement—Reporting Comprehensive Income (Topic
220): Reclassification of Certain Tax Effects from Accumulated Other Comprehensive Income (ASU 2018-02), which allows companies to reclassify
stranded tax effects resulting from the Tax Act, from accumulated other comprehensive income to retained earnings. The new standard is effective for us
beginning January 1, 2019, with early adoption permitted. We elected to early adopt the new standard at the beginning of the fourth quarter of 2018 using the
aggregate portfolio approach. We elected not to reclassify the income tax effects of the Tax Act from AOCI to retained earnings.

We analyze our filing positions in all the U.S. federal, state and foreign jurisdictions where we are required to file income tax returns to determine
if we have any uncertain tax positions on any income tax returns. We recognize the impact of an uncertain tax position on an income tax return at the largest
amount that the relevant taxing authority is more-likely-than not to sustain upon audit. We do not recognize a tax benefit if the position has a less than
50 percent likelihood of being sustained upon examination.
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The following table summarizes our gross unrecognized tax benefits (in thousands):

Years Ended December 31,
2018 2017 2016
Beginning balance of unrecognized tax benefits $ 5,001 $ 5,012 $ 1,766
Additions related to the current year 691 1,723 3,246
Decreases related to prior year tax positions (86) (1,734) —
Ending balance of unrecognized tax benefits $ 5,606 $ 5001 $ 5,012

We have unrecognized tax benefits of $5.6 million and $5.0 million for the years ended December 31, 2018 and 2017, respectively. Due to our

valuation allowance, there are no unrecognized tax benefits at December 31, 2018 that would impact our effective tax rate, if recognized.

We do not foresee any material changes to our gross unrecognized tax benefits within the next twelve months.

We recognize interest and/or penalties related to income tax matters in income tax expense. We did not recognize any accrued interest and penalties

related to gross unrecognized tax benefits during the year ended December 31, 2018, 2017 or 2016.

We are subject to taxation in the United States and various state and foreign jurisdictions. The tax years for 2014 through 2018 are subject to

examination by the U.S. federal, state and foreign tax authorities.

We do not provide for a U.S. income tax liability and foreign withholding taxes on undistributed foreign earnings of our foreign subsidiaries as we

consider those earnings to be permanently reinvested. The amount of unrecognized deferred tax liabilities associated with these earnings is immaterial.

11.

12.

Initial Public Offering

On July 19, 2017, we completed our IPO. Total net proceeds were $182.3 million, including the following:
. $132.3 million from the sale of 17,968,750 shares of our common stock in our IPO of which $25.0 million was invested by Ionis; and

. $50.0 million from the purchase of 6,250,000 shares by Novartis in a concurrent private placement.

In addition, both of the following occurred in connection with the completion of our IPO on July 19, 2017:
. the conversion of all outstanding shares of Series A convertible preferred stock into 28,884,540 shares of our common stock; and

+  the conversion of $106.0 million of outstanding principal plus accrued interest from the line of credit into 13,438,339 shares of common
stock.

Employment Benefits

We have an employee 401(k) salary deferral plan covering all employees. Employees may make contributions by withholding a percentage of their

salary up to the IRS annual limit $18,500 and $24,500 in 2018 for employees under 50 years old and employees 50 years old or over, respectively. We made
approximately $1.6 million, $0.3 million and $0.2 million in matching contributions for the years ended December 31, 2018, 2017 and 2016, respectively.
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13. Basic and Diluted Net Loss Per Share

We issued 28,884,540 shares of Series A convertible preferred stock in December 2015. The Series A convertible preferred stock converted into
common stock in conjunction with the IPO in July 2017. As a result there were 66,541,629 shares of common stock issued and outstanding and there were no
longer any outstanding shares of Series A convertible preferred stock. We determined that the Series A convertible preferred stock was in substance common
stock during the period that it was outstanding because the Series A convertible preferred stock was the lowest form of subordinated equity outstanding
during that period and this class of stock would have been required to absorb the losses of the Company. Accordingly, we are using the two-class method for
computing EPS.

In connection with the TTR License Agreement completed on April 17, 2018 with Ionis, we made distributions to Ionis representing the
consideration to be paid in cash provided to Ionis in excess of the carrying value of the related assets acquired. These distributions are treated as dividends to
Ionis; therefore, we have applied the two-class method loss per share to reflect the allocation of these distributions to the participating Ionis common shares.

The two-class method is an earnings allocation formula that determines loss per share for each class of common stock and participating security
according to dividends declared (or accumulated) and participation rights in undistributed earnings. For the purposes of calculating loss per share under the
two-class method, we have allocated the net loss between the Series A convertible preferred stock, common stock owned by Ionis and common stock owned
by others.

Basic loss per share for each class of stock is computed by dividing total distributable losses applicable to Series A convertible preferred stock,
common stock owned by Ionis and common stock owned by others, including the 6% cumulative dividend contractually due to Series A convertible preferred
shareholders, by the weighted-average of preferred and common shares outstanding during the requisite period. The cumulative preferred stock dividend was
not paid upon completion of the IPO because the IPO was not a liquidation event or a change in control. Prior to the IPO, the 6% cumulative Series A
convertible preferred stock dividend was considered as required under the two-class method regardless of whether those dividends were actually distributed.

The following table summarizes the distributable losses for the years ended December 31, 2018, 2017 and 2016:

Year Ended
December 31,
2018 2017 2016
Net loss $ (225,821) $ (121,559) $ (83,217)
Preferred stock dividend — (20,100) —
Distributions to Ionis (7,792) — —
Distributable losses $ (233,613) $ (141,659) $ (83,217)

The following table summarizes the reconciliation of weighted-average shares outstanding used in the calculation of basic loss per share for the
years ended December 31, 2018, 2017 and 2016:

Year Ended
December 31,
Determination of shares: 2018 2017 2016
Weighted-average preferred shares outstanding — 15,748,009 28,884,540
Weighted-average common shares outstanding
owned by Ionis 59,812,394 20,669,446 —
Weighted-average common shares outstanding
owned by others 21,553,407 9,593,322 —
Total weighted-average shares outstanding 81,365,801 46,010,777 28,884,540

F-35



The following table summarizes the calculation of basic loss per share for the years ended December 31, 2018, 2017 and 2016 (in thousands,

except per share amounts):

Losses attributable to preferred shares

Less: Assumed dividend to preferred shares
Income (losses) allocated to preferred shares
Weighted-average preferred shares outstanding
Basic loss per preferred share

Losses allocated to Ionis
Plus: Distribution to Ionis
Losses available to Ionis
Weighted-average common shares outstanding
owned by Ionis
Basic loss per common share owned by Ionis

Losses allocated to common shares owned by others

Weighted-average common shares outstanding
owned by others

Basic loss per common share owned by others

Year Ended
December 31,
2018 2017 2016

$ — 9 (48,485) $ (83,217)
— 20,100 —
— (28,385) (83,217)
— 15,748,009 28,884,540
$ — % (1.80) $ (2.88)
$ (171,730) $ (63,638) $ —
7,792 — —
(163,938) (63,638) -
59,812,394 20,669,446 —
$ .74) $ (3.08) $ —
$ (61,883) $ (29,536) $ —
21,553,407 9,593,322 —
$ (2.87) $ (3.08) $ —

For the years ended December 31, 2018, 2017 and 2016, we incurred a net loss; therefore, we did not include dilutive common equivalent shares in
the computation of diluted net loss per share because the effect would have been anti-dilutive. Common stock from the following would have had an anti-

dilutive effect on net loss per share:
. Options to purchase common stock;
. Unvested restricted stock units; and

. Employee Stock Purchase Plan.

14. Contractual Obligations and Commitments

The following table summarizes the contractual obligations as of December 31, 2018 (in thousands):

Payments due by period

Year Ending December 31, Total Less than 1 year 1 to 3 years 3 to 5 years More than 5 years

Operating lease obligations $ 23,688 $ 2,308 $ 4,711 $ 4,805 $ 11,864
Purchase commitments 5,033 5,033 - - -
Total $ 28,721 $ 7,341 $ 4,711 $ 4,805 $ 11,864

Operating Lease

On April 5, 2018, we entered into an operating lease agreement with MEPT Seaport 13 Stillings LLC, or MEPT, for 30,175 square feet of office
space located in Boston, Massachusetts for our new corporate headquarters. The commencement date of the lease was August 2018 and the initial term of the
lease is 123 months with one five-year renewal option. We took occupancy of the office space in Boston, Massachusetts in September 2018. MEPT is
providing us with a three-month free rent period, which commenced on August 15, 2018, and a tenant improvement allowance up to $3.8 million. We
provided MEPT with a letter of credit to secure our obligations under the lease in the initial amount of $2.4 million, to be reduced to $1.8 million on the third
anniversary of the rent commencement date and to $1.2 million on the fifth anniversary of the rent commencement date if we meet certain conditions set forth

in the lease at each such time. This balance is included in deposits and other assets on the accompanying consolidated balance sheets.
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On November 12, 2018, we entered into an operating lease agreement with Ionis Pharmaceuticals to sublease 4,723 square feet of office space
located in Carlsbad, California. The commencement date was March 2018 and the term of the lease is 64 months with a four-month free rent period.

Rent expense for the year ended December 31, 2018, 2017 and 2016 was $2.4 million, $0.7 million and $0.4 million, respectively. We recognize
rent expense on a straight-line basis over the lease term for the lease of our office spaces, which resulted in a deferred rent balance of $4.8 million and
$39,000 at December 31, 2018 and 2017, respectively.

Purchase Commitments

Purchase commitments include agreements to purchase goods or services that are enforceable and legally binding on us and that specify all
significant terms, including, fixed or minimum quantities to be purchased; fixed, minimum or variable price provisions; and the approximate timing of the
transaction. Such obligations are related principally to inventory purchase orders based on our current manufacturing needs and require significant lead times
to be fulfilled by our vendors. Purchase commitments exclude agreements that are cancelable without penalty.

15. Restructuring

On September 6, 2018, we enacted a plan to reorganize our workforce to better align with the immediate needs of our business, the Reorganization
Plan, following the August 27, 2018 announcement of the FDA’s issuance of a Complete Response Letter for our New Drug Application for WAYLIVRA. In
connection with the Reorganization Plan, we reduced our workforce by approximately 12%. The Reorganization Plan was approved by our board of directors
on September 2, 2018, and affected employees were informed on September 6, 2018. The Reorganization Plan impacted U.S. team members primarily from
the WAYLIVRA field team and functions focused principally on WAYLIVRA.

For the year ended December 31, 2018, we recorded $1.7 million of restructuring-related costs in operating expense including employee severance,
benefits and related costs, net of adjustments for employees who forfeited part of their benefits. In addition, we also recorded $0.4 million of non-cash stock
option modifications expenses related to the Reorganization Plan for the year ended December 31, 2018. We do not expect to incur any additional significant
costs associated with this reorganization.

The following table summarizes the restructuring costs by category for the periods indicated (in thousands):

Year Ended December 31, 2018

Cash Adjustment Non-Cash Total
Research and development $ 327 $ (34) $ 209 $ 502
Selling, general and administrative 1,562 (116) 200 $ 1,646
Total 3 1,889 $ (150) $ 409 $ 2,148

The following table summarizes the restructuring reserve included in accrued compensation for the periods indicated (in thousands):

Year Ended December

31,2018
Restructuring reserve beginning balance $ —
Restructuring expenses incurred during the period 1,889
Adjustments during the period (150)
Amounts paid during the period (1,696)
Restructuring reserve ending balance $ 43
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16. Quarterly Financial Data (Unaudited)

The following financial information reflects all normal recurring adjustments, which are, in the opinion of management, necessary for a fair
statement of the results of the interim periods. Summarized quarterly data for the years ended December 31, 2018 and 2017 are as follows (in thousands,
except per share data):

First Second Third Fourth
2018 Quarters Quarter Quarter Quarter Quarter
Revenue:
Commercial revenue:
Product revenue $ — 3 — % — 3 2,237
Licensing revenue — — 12,000 —
Total commercial revenue — — 12,000 2,237
Research and development revenue under collaborative
agreement 17,108 18,321 7,241 7,960
Total revenue 17,108 18,321 19,241 10,197
Expenses:
Cost of sales - product — — 1,043 777
Cost of sales - intangible asset amortization — — 701 2,012
Cost of license — — 7,200 —
Research and development 27,970 39,457 29,381 33,532
Selling, general and administrative 19,465 42,287 45,924 45,934
Total expenses 47,435 81,744 84,249 82,255
Loss from operations (30,327) (63,423) (65,008) (72,058)
Other income (expense):
Investment income 868 1,546 1,675 1,542
Interest expense — — — —
Other income (expense) (168) 45 (25) 41)
Loss before income tax expense (29,627) (61,832) (63,358) (70,557)
Income tax expense — (214) (233) —
Net loss $ (29,627) $ (62,046) $ (63,591) $ (70,557)
Net loss per share of preferred stock, basic and diluted $ — % — 3 — 3 —
Weighted-average shares of preferred stock outstanding,
basic and diluted — — — _
Net loss per share of common stock owned by Ionis,
basic and diluted $ (0.44) $ 0.72) $ 0.73) $ (0.79)
Weighted-average shares of common stock outstanding
owned by Ionis, basic and diluted 45,447,879 60,832,494 65,538,467 67,129,553
Net loss per share of common stock owned by others,
basic and diluted $ (0.44) $ (0.85) $ (0.73) $ (0.79)
Weighted-average shares of common stock outstanding
owned by others, basic and diluted 21,171,372 21,492,157 21,671,415 21,869,713
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First Second Third Fourth
2017 Quarters Quarter Quarter Quarter Quarter
(as revised)

Revenue:
Commercial revenue:
Product revenue $ — — % — 5 —
Licensing revenue — — — —
Total commercial revenue — — — —
Research and development revenue under collaborative

agreement 6,094 5,713 9,906 21,688
Total revenue 6,094 5,713 9,906 21,688
Expenses:

Cost of sales - product — — — _
Cost of sales - intangible asset amortization — — — —
Cost of license — — — —

Research and development 64,794 18,487 17,640 25,968

Selling, general and administrative 4,676 6,915 8,373 17,018
Total expenses 69,470 25,402 26,013 42,986
Loss from operations (63,376) (19,689) (16,107) (21,298)

Other income (expense):

Investment income 61 245 687 819
Interest expense (541) (965) (224) —
Other income (expense) — 50 73 (19)
Loss before income tax expense (63,856) (20,359) (15,571) (20,498)
Income tax expense — — (2,066) 791
Net loss $ (63,856) $ (20,359) $ (17,637) $ (19,707)
Net loss per share of preferred stock, basic and diluted $ 221) $ (0.70) $ (0.01) $ —
Weighted-average shares of preferred stock outstanding,
basic and diluted 28,884,540 28,888,450 5,651,323 —
Net loss per share of common stock owned by Ionis,
basic and diluted $ —  $ —  $ (0.33) $ (0.30)
Weighted-average shares of common stock outstanding
owned by Ionis, basic and diluted — — 36,555,903 45,447,879
Net loss per share of common stock owned by others,
basic and diluted $ — 5 — 3 (0.33) $ (0.30)
Weighted-average shares of common stock outstanding
owned by others, basic and diluted — — 16,966,712 21,093,750

O
@

We computed net loss per share independently for each of the quarters presented. Therefore, the sum of the quarterly net loss per share will not
necessarily equal the total for the year.

For the purposes of calculating EPS under the two-class method since our IPO in July 2017, we have allocated the net loss between the common stock
and the Series A convertible preferred stock for the three-month period ended September 30, 2017. We determined it was appropriate to allocate
losses to the Series A convertible preferred stock because it was the lowest form of subordinated equity during such period and because Ionis, the sole
holder of the Series A convertible preferred stock, was
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absorbing our losses during such period. Basic EPS for each class of stock is computed by dividing total distributable losses applicable to preferred
and common stock, including the 6% cumulative dividend contractually due to Series A convertible preferred shareholders, by the weighted-average
of preferred and common shares outstanding during the requisite period. The cumulative preferred stock dividend was not paid upon completion of
the IPO because the IPO was not a liquidation event or a change in control. Prior to the IPO, the 6% cumulative Series A convertible preferred stock
dividend was considered as required under the two-class method regardless of whether those dividends were actually distributed.

The following table summarizes the distributable losses for the quarter ended September 30, 2017 (in thousands):

September 30,
2017
(as revised)
Net loss $ (17,637)
Preferred stock dividend (1,791)
Distributable losses $ (19,428)

The following table summarizes the reconciliation of weighted-average shares outstanding used in the calculation of basic EPS for the quarter
ended September 30, 2017:

September 30,
2017
Determination of shares:
Weighted-average preferred shares outstanding 5,651,323
Weighted-average common shares outstanding 53,522,615
Total weighted-average shares outstanding 59,173,938

The following table summarizes the calculation of basic EPS for the quarter ended September 30, 2017 (in thousands, except per share amounts):

September 30,
2017
(as revised)
Losses attributable to preferred shares $ (1,855)
Less: Assumed dividend to preferred shares 1,791
Income (losses) allocated to preferred shares $ (64)
Weighted-average preferred shares outstanding 5,651,323
Basic income (loss) per preferred share $ 0.01
Losses allocated to common shares $ (17,573)
Weighted-average common shares outstanding 53,522,615
Basic loss per common share $ (0.33)

3) We did not include dilutive common equivalent shares in the computation of diluted net loss per share because the effect would have been
antidilutive.

17. Subsequent Events

AKCEA-APO(a)-Lgx License Fee

On February 22, 2019, Novartis exercised its option to license AKCEA-APO(a)-Lry as part of our strategic collaboration with Novartis discussed
in Note 6, Strategic Collaboration with Novartis. As a result we earned a license fee of $150.0 million of which we will pay $75.0 million to Ionis as a
sublicense fee. We will issue 2,837,373 shares of our common stock to Ionis as payment of the $75.0 million sublicense fee.
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Exhibit 10.3
SUBLEASE

This Sublease (the "Sublease") is made and entered into as of November 12, 2018 ("Effective Date") between Ionis Pharmaceuticals, Inc., a
Delaware corporation ("Sublessor"), with its principal place of business at 2855 Gazelle Court, Carlsbad, CA 92010 and Akcea Therapeutics,
Inc., a Delaware corporation ("Subtenant"), with its principal place of business at 22 Boston Wharf Road, 9th Floor, Boston, MA 02210.

1. Premises: In accordance with that certain Standard Industrial/Commercial Multi-Tenant Lease - Net dated January 25, 2018 between
Sublessor and Landlord (defined below) (“Prime Lease”), Sublessor leases from SR22 Carlsbad I, LLC, a California limited liability company;
APG Carlsbad I, LLC, a California limited liability company; and PRE IV C Oaks, LLC, a California limited liability company (collectively
"Landlord") certain premises containing approximately 18,710 rentable square feet of industrial space in the approximate aggregate 156,977
square foot in the project known as Elevate located at 2870 Whiptail Loop, Suite 102, Carlsbad, CA 92010 ("Leased Premises"). The Leased
Premises are further described in the Prime Lease, a copy of which is attached hereto as Exhibit A and is incorporated by reference herein.

2. Demise: In accordance with this Sublease, Sublessor hereby subleases to Subtenant, and Subtenant hereby subleases from Sublessor,
4,723 square feet of the Leased Premises ("Subleased Premises"). The actual Subleased Premises is located within that portion of the Leased
Premises identified in yellow on Exhibit B attached hereto. Subject to the terms of the Prime Lease, at no additional charge to Subtenant (except
such charges as may be included in the Common Area Operating Expenses in accordance with the terms of the Prime Lease, Subtenant shall
have the right to use all associated common areas and shall have such other use and access rights as may be necessary for the exercise of its
rights and the performance of its obligations hereunder, including, but not limited to, access to electrical, phone and data rooms, existing phone
and data wiring infrastructure, and restrooms.

3. Sublease: This Sublease is subject and subordinate to the Prime Lease and to the matters to which the Prime Lease is or shall be
subject and subordinate.

4. Term: The parties acknowledge and agree that Subtenant took possession of the premises on March 15, 2018, the usage of which was
in accordance with the provisions of this Sublease. As such, for the purposes of this Agreement, the Sublease commenced on March 15, 2018
and shall expire on June 29, 2023 (the "Term"), unless sooner terminated in accordance with this Sublease.

5. Prime I.ease: The Prime Lease is incorporated herein by reference so that, except to the extent that certain provisions of the Prime
Lease are inapplicable or modified by this Sublease, or excluded below, each and every term, covenant and condition of the Prime Lease
binding or inuring to the benefit of Landlord shall, in respect of the Sublease, bind or inure to the benefit of Sublessor, and each and every term,
covenant and condition of the Prime Lease binding or inuring to the benefit of lessee thereunder shall, in respect to the Sublease, bind or inure
to the benefit of Subtenant, with the same force and effect as if such terms, covenants and conditions were completely set forth in the Sublease,
and as if the words "Lessor(s)" and "Lessee(s)", or words of similar import, wherever the same appear in the Prime Lease, were construed to
mean, respectively, "Sublessor" and "Subtenant” in the Sublease, and as if the words "Leased Premises", "Premises", "Leased Property", or
words of similar import, wherever the same appear in the Prime Lease, were construed to mean "Subleased Premises" in the Sublease, and as if
the word "Lease", or words of similar import, wherever the same appear in the Prime Lease, were construed to mean the "Sublease."



If any of the express provisions of the Sublease shall conflict with any of the provisions of the Prime Lease incorporated by reference herein,
such conflict shall be resolved in every instance in favor of the express provisions of the Sublease. Notwithstanding the foregoing or anything
to the contrary contained herein, Subtenant shall not have the right to exercise any renewal options, expansion options, rights of first offer or
similar rights set forth in the Prime Lease.

6. Rent: Subtenant shall pay a portion of the total rent paid by Sublessor, including base rent, additional costs and other charges
(collectively referred to herein as "Rent") as set forth on Exhibit C. Subtenant shall make all payments to Sublessor at the address set forth
herein or to such other place as Sublessor may designate in writing. If the Effective Date is other than the first day of a calendar month, the
Rent for the first month shall be prorated and shall be tendered to Sublessor on the first day of the following calendar month.

7. Performance by Sublessor: Any obligations of Sublessor which are contained in the Sublease by the incorporation by reference of
the provisions of the Prime Lease shall be observed or performed by Sublessor using reasonable efforts to cause the Landlord to observe and/or
perform the same (which obligations include, without limitation, services to be provided by Landlord and restoration of damaged property), and
Sublessor shall diligently enforce its rights to cause such observance or performance. Subtenant shall not in any event have any rights in respect
of the Subleased Premises greater than Sublessor's right with respect thereto under the Prime Lease.

8. No Breach of Prime Lease: Subtenant shall not take any action or omission which may constitute (or be reasonably likely to lead
to) a breach or violation of any term, covenant or condition of the Prime Lease by the lessee thereunder, whether or not such act or thing is
permitted under the provisions of the Sublease. Sublessor shall not take any action or omission which may constitute (or be reasonably likely to
lead to) a breach or violation of any term, covenant or condition of the Prime Lease.

9. No Privity of Estate or Contract: Nothing contained in the Sublease shall be construed to create privity of estate or of contract
between Subtenant and the Landlord.

10. Indemnity: Subtenant shall indemnify and hold harmless Sublessor from any claims, liabilities and damages that Sublessor may
sustain as a result of a breach by Subtenant of this Sublease. Sublessor shall indemnify and hold harmless Subtenant from any claims, liabilities
and damages that Subtenant may sustain as a result of a breach by Sublessor of this Sublease.

11. Releases: Subtenant hereby releases Sublessor or anyone claiming through or under the Sublessor by way of subrogation or

otherwise. Subtenant hereby releases the Landlord or anyone claiming through or under the Landlord by way of subrogation or otherwise to
the extent that Sublessor, as tenant, released the Landlord pursuant to the terms of the Prime Lease, and/or the Landlord was relieved of liability
or responsibility pursuant to the provisions of the Prime Lease. Subtenant will cause its insurance carriers to include any clauses or
endorsements in favor of the Sublessor, Landlord and any additional parties which Sublessor is required to provide pursuant to the provisions of
the Prime Lease with respect to the Subleased Premises.

12. Use: Subtenant shall use and occupy the Subleased Premises solely for general office purposes and lawful uses incidental thereto in
accordance with the provisions of the Prime Lease. Any other activities not specifically mentioned above regarding the use and occupancy of
the Subleased Premises are subject to the prior written approval of Sublessor and Landlord.

"o

13. Condition of Subleased Premises: Subtenant is leasing the Subleased Premises in its "as is," "where is" condition on the date hereof.
On or before the end of the Term of the Sublease, or earlier termination or expiration of this Sublease, Subtenant shall restore the Subleased
Premises to the condition existing as of the commencement of the Term of the Sublease ordinary wear and tear excepted. The obligations of
Subtenant hereunder shall survive the expiration or earlier termination of this Sublease.



14. Consent and Approvals: Sublessor shall reasonably cooperate to seek Landlord's consent to any matter under the Prime Lease as may
be reasonably requested by Subtenant. Pursuant to the provisions of the Prime Lease, consent of the Landlord is not required for any
assignment or sublease by Sublessor to a Lessee Affiliate as such term is defined in the Prime Lease.

15. Notices: Any notice, report, statement, approval, consent, designation, demand or request to be given under this Sublease shall be
effective when made in writing, deposited for mailing with the United States Postal Service or with a recognized overnight delivery service and
addressed to Sublessor or Subtenant at the following addresses:

Subtenant: Akcea Therapeutics, Inc.
22 Boston Wharf Road, 9th Floor
Boston, MA 02210
Attn: Chief Operating Officer

With an email copy to: Akcea Therapeutics, Inc.
22 Boston Wharf Road, 9th Floor
Boston, MA 02210
Attn: Vice President, Legal

With an email copy to: legalnotices@akceatx.com

Sublessor: Ionis Pharmaceuticals, Inc.
2855 Gazelle Court
Carlsbad, CA 92010
Attn: Legal Department

With an email copy to: legalnotices@ionisph.com

Sublessor shall promptly give written notice to Subtenant of (i) all claims, demands or controversies by or with the Landlord under the Prime
Lease and (ii) any events which require that Sublessor give notice to Landlord under the Prime Lease, which would materially affect
Subtenant's rights or obligations hereunder.

16. Termination: If for any reason the Prime Lease shall terminate prior to the expiration of the Sublease Term, this Sublease shall
thereupon be terminated and Sublessor shall have no liability whatsoever to Subtenant by reason thereof (unless the termination occurred as a
result of Sublessor's default or breach under the Prime Lease.

17. Assignment and Subletting: Subtenant shall not sublet the Subleased Premises or any part thereof or assign the Sublease or otherwise
encumber or dispose of its interest therein without Sublessor's and Landlord's prior written consent in each instance, which consent may be
withheld in Sublessor's and/or Landlord's sole discretion.

18. Insurance: Subtenant shall, throughout the Term of this Sublease, maintain for the Subleased Premises comparable insurance coverage
as required of Sublessor under the Prime Lease. Such insurance shall, in addition to complying with the requirements of the Prime Lease, name
Sublessor as an additional insured.



19. Default: The default provisions set forth in the Prime Lease are incorporated herein by reference, provided that Subtenant shall have a
five (5) day notice and cure period for monetary default and a thirty (30) day notice and cure period for non-monetary default (unless such non-
monetary default is not capable of cure within thirty (30) days, in which case Subtenant shall have a reasonable period of time in which to
effect a cure, so long as Subtenant diligently prosecutes the cure to completion). In addition, Subtenant shall be responsible for payment of any
applicable late charges and fees as set forth in the Prime Lease arising out of any default by Subtenant.

20. Brokerage: Each party represents and warrants to the other that no broker or other person had any part, or was instrumental in any
way, in bringing about the Sublease. Each party agrees to indemnify, defend and hold harmless the other from and against any claims made by
any broker or other person for a brokerage commission, finder's fee, or similar compensation, by reason of or in connection with the Sublease,
and any loss, liability, damage, cost and expense (including, without limitation, reasonable attorney's fees) which may be incurred in connection
with such claims if such other broker or other person claims to have had dealings with such party.

21. Waiver of Jury Trial and Right to Counterclaim: Each party hereby waives all right to trial by jury in any action, proceeding or
counterclaim arising out of or in any way connected with the Sublease, the relationship of Sublessor and Subtenant, the Subleased Premises and
the use and occupancy thereof, and any claim of injury or damages.

22, Modifications: The Sublease cannot be changed orally or in any manner other than by a written agreement executed by both parties.
Sublessor shall not amend the Prime Lease with respect to any material provision that would materially affect Subtenant's rights or obligations
hereunder without Subtenant's prior written consent.

23. Successors and Assigns: The provisions of the Sublease, except as herein otherwise specifically provided, shall extend to, bind and
inure to the benefit of the parties hereto and their respective personal representatives, heirs, successors and permitted assigns.

24, Interpretation: This Sublease shall be governed by and construed in accordance with the laws of the state in which the Subleased
Premises are located. If any provision of the Sublease or application thereof to any person or circumstance shall, for any reason and to any
extent, be invalid or unenforceable, the remainder of the Sublease and the application of that provision to other persons or circumstances shall
not be affected but rather shall be enforced to the extent permitted by law. The captions and headings are solely for convenience of reference
and shall be construed without regard to any presumption or other rule requiring construction against the party causing the Sublease to be
drafted.

25. Authority: Each party represents and warrants that the undersigned has the full right, power and authority to execute this Sublease on
behalf of the party indicated.

26. Quiet Enjoyment: Sublessor warrants that, upon payment of the Rent, as defined herein, and performance of all obligations,
covenants and agreements of Subtenant hereunder, Subtenant shall peaceably and quietly have, hold and enjoy the Subleased Premises during
the Sublease Term, subject however to the provisions of this Sublease.

27. Parking: Subject to the terms and conditions of the Prime Lease, Sublessor shall, at no cost to Subtenant, allow Subtenant the use of
such parking as is made available to Sublessor under the Prime Lease with respect to the Subleased Premises.

28. Counterparts: This Sublease may be executed in multiple counterparts. A signed copy of this Sublease delivered either by facsimile
or email shall be deemed to have the same legal effect as delivery of an original signed copy of this Sublease.



IN WITNESS WHEREOF, Sublessor and Subtenant have hereunto executed the Sublease as of the Effective Date.

SUBLESSOR:

By: /s/ Elizabeth L. Hougen
Name: Elizabeth L. Hougen
Date December 21, 2018
SUBTENANT:

By: /s/ Jeffrey M. Goldberg
Name: Jeffrey M. Goldberg
Title COO

Date December 26, 2018

Exhibit A — Prime Lease
Exhibit B - Subleased Premises

Exhibit C — Rent Schedule
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(E]] The real putate brokers [Lhe “Brolers™] and brokarage rolatanahips evist in this transsction
feheck applicable baxe)

o Cushman & Wakdfield (Aric Scarck and Depnjs Vigssr) mepresents Lessor esdusively (“Lessor's
Broker”),

~SEEE(Boger Caslacnl  repeessnts Levis sachaively {"Lesson's Broker™); or

O e TRQESLETE BOSR Lensor and Leises |"Dusl Agency™).

:hll hpr-lhlnlu-s. [Sc: Farmgraph Saimmmm

onrrs T dosal-tin
1 HLgeapepaien-for-

-—,lﬁ.-.h-d-‘l -...-\I....A & i i T —
L1l ﬁnnm&mntﬂvhwso{hlmtﬂf lhlnmnhhpur-mdw HAM ("Guorantor”), [See abo
Paragraph 37}
1n Artachments, Attached herats sre the Tollowing, a8l ol which ::mhqmqu Ladns;
mmuﬂmmmmnrwﬂt S through _§0
| W 5 site pian depicting the Pramies (Exhibic AL
[ 3 wte ptan apicring the Project;
" a current st of th Rules ard Ragulations for the Project;
L—--lmﬂﬂﬂtnllhﬂﬂlﬂwhﬁmmmnmcmn msociation;
L » work Lastar:
Emlmnlzw_um;-
2. Pramives
1 Letting. Lessor hereby leases to Lesser, and Lessee heroby ieases from Lessor, the Premises, for the term, at the rental, and
terma, covanants and conditicns et forth in this Lease. While the appronimate sguare fostage of the Premises may
wad |n tha marketing of the Premises for purposes of comparisan, the Base Rent wated herein s NOT ted to squarg
i i not tubject to adjustmant should the sctual site be determined to be dferent. NOTE; Lessee s sdvised 1o verify the
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actual size prioe 10 exscuting this Leace.

12 Conditfon. Lessor shall deliver that portion of the Premises containgd withen tha Building (MUnic®) to Lessae broomw desn
snd free of debels en the Commancemant Date o the Early Postecilon Dste, whithever firt ocours (“Stait Date®), snd, salong 55 the
requined taivics contratts dotsrilbiod i Parsgragh 7.1(5) below are obtained by Lesies and in affect within thirty doys loliswing the
Start Date, warranls that the exhting eleckricsl, pumbing. fire sprinkier lighting, heating, ventilsting and sir conditioning syitems
I"HMACT), Londing doors, sump pumps, if any, and o ather such elaments in the Unit, other than thote constrocted by Lessoe, chall
b in good operating condition on dsd dale, that the struetural elamanty of the rool, bearing walls snd loundasan of the Unit tsall
B free of material defects, and that the Undl doed £ot contain harardous levels of any maoldd or lungl defieed 5 Leake ondes
applosble state or federai tave. I a non-comaliance swith sucn ackits 31 of the Start Date, of il one of such systems or
elemants shauld malfuction or fail within the appeopriats warranty parbod, Lassor shall, 84 Lessor's soke obligation with respect to
such matter, sucegt a5 olherwise provided in this Lease, promatly alter receipt of writton notice from Lesses setting forth sdth
specificity the nature and extent of such ran-compliance, matfenction o falure, rectify same ot Lesior's expanie. Tho warranty
poriods ihall be a1 follows: (i) § months as to the HVAC systenvs, and [F) 30 days as Lo the remaining systems and other stemencs of
the Lialt ﬁlﬁmdmnmmhﬁwthtwnnﬁuwm-ﬂhmmrmm oo rection of any Juch
b bon o fathure shall ba the obligation of Lesses of Losies's wolo cott snd expents (swcept for the repain 1
lhehlplinthrrﬁlm ronlk foundations, and/for bearing wells - wee Paragraph 7). Lessor abio warmants, that unless otherwise
speciiiod in wiiting, Lessar 's uheware of [i) any reconded Noticrs of Defacis afiecting the Fremise; () any delinguent amounts due
wndar any laan secured by the Premésas, aod (18] any basksuplsy procseding aMacting the Premise.

1.3 Complisnce. Lossor wasrants that to tha best of izs b aidge the & i on the Fremises comiply with the building
cedas, appicable s, covenants o restrictions of record, regulati andwdmm{'wmmmu'mnumm
elfeet at tha thimo that sach impravement, of porion tereol, was constructed. Said wearTaniTy doei Aol apply b0 the use to which
Lessen will put the Premites, madifications which may be reguined by tha Amecicens with Disabiities Act o1 ary slmdar laws a3 8
result of Lessow'™s use see Pacagraph 49), of to sy Alterations or LSy Installations {as defined in Paragraph 7.3(a)) made or to be
made by Lessee. NOTE: Lewtos i responslbla for determining whether or not the Applicable Regulremants, and sspecially the
soning are appropriate for Lessec's intanded e, and scknowledge: that past uses of the Premises may no longar be sllowed, 1f
the Premises da not comply with caid wanranty, Lessor shall, except sa obherwise provided, promptly aftar recelpt of written notice
framm Lessse Setting forth with specificity the nature 2ad extent of fah non-Comal ance, rectify the wame at Letgar's expencs. il
Lrmsoe doot not Clve Lesser wiithen natice of & non-complisnes with this warrinty within & moathd following the Stat Dats,
earration of thal non-compliance shall be the obilgation of Litses 8 Lester's 10e cott and exponta. IF the Applicabls Requiremants
are hemafter changed se 83 to require during the term of this Lease the construstion of an sddiion to o Sn alteration of the Ualt,
Fremizes and/or fulding, the remadistion of ary Hazardous Subsiance, o the reinfercement oF ther plysical mogification of the
Unig, Prermeses and/or Bullding ["Capital Expenditure ™), Latsor and Lessoe shall allocate the oot of such work a5 follows:

(8} Subgect to Paragraph 2 3c) below, if s.h Capital Expenditures sre required as & result of the spacific and unigue uss of
s Praanlies by Lissie & coimpared with usos by tenants bn general, Lesses shal be luly responsible for the cou theneol, provided,
hawirvar, that f such Capital Exvpenditurs b required during the 1ast 2 years of this Lesn and the cost thareo! exceeds § manthy’ Base
Rent, Lesses may instead terminate this Leste unless Lessor notifies Lessen, In writieg, within 10 days afer recept of Lewes's
ted mbnalion sotice that Lossor has alected to pay the diference between the actual cost thereof and the srmaunt equal to & months’
Bate Rent I Letvee alocts tormination, Letsee thall Immedistely coate the ute ol the Premises whith sequires such Capital
Expenditure 3nd delbeer to Lsteos written notice specilying & terminatian date ot loast 90 days thereafter Stch termination date
SRl P, in i event be eslier than the st day that Lesses could ligally utiline the Premive without commanging such
Capitsl Expenditunm,

b I saach Capitsl Expendiluse b1 nat the result of the specifc snd unigue vie of tha Premizes by Lesies (tuch o,
Eovermmentaily mardated selsmic moedncationdl, then Lestor shad pay for tuch Capital Egpenditure #nd Lesses shall ondy ba
obligated 2 pay, each manth during the remaindes of the term of this Laate of 3ny extensdon tnereol, on the dats thist on which the
Bain Fent i due, an amount equal o 17/ 1648th of the portion of such toets reasonably antbutable o the Premues. Lessse shall pay
Interest on the batance birt may prepsy its obligation at any tme. I however, puch Capital Expenditin iv iequired duning the Last 2
vears of this Lease or if Lessor reasonabdy dovermines thal it s not economically feasble 1o pay its share theneol, Lassar shall have
e epian be tarminate this Losse upon 90 days prias written notice 10 Litsss unists Levies notifies Levior, in writing, within 10 avs
after recelpt of Lessoe"s teamination notios that Letsee will aay for such Capital Expenditune, I Lotsor doss not lect to erminate,
o fads to tender its share of ary such Copital Expenditure, Lessce may advance such funds and deduct sarme, with interest, from
Bent until Lessor's share of such toits have been fully peldl 1If Letses i unabie to finance Lessor's shara, or I the balance of the Bent
due snd payable for the remairdes of this Lesse i not suffcient to fully relmburie Liiee on an offsast Basi, Lesses shatl have the
gt to teeminate thiz Lrase upon 30 days written notice to Lessor.

€} Notwithstanching the sbave, Thi provislons concerning Capital Expenditeras amn ntended 1o apply only to
neon LN ery, Lhagestad, and new Aaplicable Ranuirernenty. If the Capitsl Expenditured ane nstiad triggered by Lesios 52 8 réqult
of an actual o proposed thange i ue, change i intendity of use, or madification to the Framines then, 3ad in that ewent, Leswes
zhall eithe (i} brwmadistely cedae such changed use o IEERETY of e 3rdfor tike ssch other iteps as may be AecasEay 1o
eiminate the requirement for such Capital Expanditone, of () complets ssch Capitsl Expentiers 31 S tram supense. Lesses shall
mﬂnnimrmwmmmllmu

4 A Letsee ack diges that: {a) It has been given sn appartunity 1o inspect 3nd meaene the Pramised,
fta] It s been advised by Lesser and,/or Broters i satisy isell with respect to the sre and conaiTion of the Premies {icdsding but
nat imeted 1o the electriced, VAL and fire sprirkier systems, Jecurity, smionmental BLpects, snd compllance with Applicsble
Requiremeats and the Amaricens with Disabilitles Act), and thed: sultability for Letame's intended use, (c) Lesses has made suth
e SUERTION a3 it deems pecessary with reference 1o such matters and asswmes all cesponsibiliny Merefor &L the sbme relate o its
axcupancy of the Premiscs, (o) it is not refying on By representstion e to the sirs of the Premises made by Beobers or Lexser, (2] the
square footage of the Premisas was not material 1o Lesiee's dediion to leme the Premises and pay the Sens stated herew, 5nd (f)
mither Lssor, Lessors agents, nor Brokers have made any oral of written representstions of warranties with rewpect o sald matters
ether than as w01 farth in this Lesse. In oddvion, Listor acanawiedpes that: [T Brokers haves made na representations, promises or
warranties concoming Linsee's ability to hanar the Lease of sultability 1o otcupy the Prermives, and (i) it s Lessor's sode retponiibiity
| the Anandal capabdity and/or sullability of @ proposed tenants.

2% Prior OwenedfOccupant. The warrannes made by Lesser in Paragraph 2 shall be of no force or effect if
| priod (o the Stan Dute Leites was the owner or ocsupant of tho Prémiies. In such event Lesses shall be reaponsibibe for
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Ay MBS DDTRCTive wark,

6 Vehicle Parking, Lesses shall be satithod to use tha numter of Parking Spaces specified in Parsgragh 1 2[b) on those
portions of the Commaon Areat dedignated from Himg 1o fme by Lesior for parking. Lesses shall not use mone pavking spaces than
said mumber. Sald parking spaces thall be used far parking by vohicles no lager than folk-slee passenges suttrmoblles or phek-up
truti, hivein talled *Permitied Site Vehiches ® Letios may regulate the lnading and undnadeg of vihicles by sdapting Rules snd
Regulstfons &4 provided in Paragraph 2.9, Nevohecles other than Permitied S2e Vebdches may be parked In the Cormmon Area
withaut the priar wiitten parmiision of Lation ba sdditkon:

{a} Lessee shall ot permit or sliow By vehicles that belong to or ane cortrolied by Lessoe or Lessee's employess,
fuppliers, Unipper), cLLlomess, CONirastar of invitans to be Baded, uninsded, or parked in aness other Lhan Ihose desigrated by
Lassar for such activities.

(k] Latiod shall Aot sirvids oF Lore sy wehlcles in the Commen Areas

() I Lesses patenits o albows sny of the prohibited acthithes described in this Paragrach 2.6, then Lesser shall have the
eight, withaout natice, h addition to wueh other Aghts Gnd remedies that it may have, to remeres or tea 3wy the whlole lsvoleed pad
charge the cost to Letsee, which cost shall ba immediately payable upon demand by Lessor,

17 Areas - The tarm “Commaon Areas” is defined a5 ol sreas and facilitel ouliide the Premises snd
writhin the extevior boundary Foe of the Project aad nteror utillty s and Inst within thé Unit that 3re provided and
designated by the Lessor from deme to nme for the general non-exchitive uwe of Ledsor, Lossee and other tenants of the Project and
thair respective ampleyens, lupplian, thippers, cuttomers, Contractons and witeed, nchuding parking sress. loading and unlosding
areas, wash aresd, roofs, iy s and landscaped areas

2.8 Common Argas - Letioe's RIEHE. Lesor grants to Lesies, for the henefit of Letsor snd if3 ermpiayvens. Suppiers, TR,
COALBELDM, custamert and invitees, dusting the tera of this Lease. the nof-escluiive fght o we, in comeroen with ot bern entitied to
such wie, the Common Areas as they exist from temi 1o Bme, SUbeCt to soy AEhTs, powirs, and privliegss ressmved by Lessor under
the terms hereo! or under the terms of any rules and regulations o restrictions governing the use of the Praject, Under no
cirgumstendes shal the right herein granted to use the Commeon Anbat be deemed U include the dght (o 23ore any property,
tamporatily of parmanently, in the Comman Arest. Any such itorage thall ko perritied only by the prior written condent ol Lesor
o Letso"s designated agent, which tonsent may be revoked at any timse. In thie gvent thet afy unsuthoczed storage shall ooous,
than Lisisor shall hisve the right, without notier, in additian 1o such ather nghts snd remadies that it may heve, 1o rermove the
property and charge the cost to Lesses, which cost shall be immediately payvable upon demend by Lesson.

2.5 Common Aread - Rules and Reguilstions. Lewses or such ocher perionds) B Lessor may sppont shall have the exiusve
controf and management of the Commaon Arees end shall have the righs, from tima to tma, to establizh, meiTy, amend and endoree
roasonable rules and regulations ("Rules and Reguladons”) for the o L, safety, care, and cleanbineis of the grounds, the
pardng and unioading of vehicles and the prevervation of gead order, ar well ax for the comgriendy of other DCoupants o Lenants of
the Bullding and the Project and thelr invitees. Lessee agrees to abide by snd conform to 21l such Rules and Regulations, and shall
wie its beit efforts to caute I employess, ripplien, thippert, o B CONLIACEOrs Bnd jrvilees 19 30 abide and conform. Lessor
shall not be responsible to Lessee for the non-compliance with takd Rides and Regulations by other tenants of the Projact.

210 CommenAren - Changsi Letser shall move the fight, kn Letiod's sole discretion, from tme 19 Hme:

{3l To male changas to the Cormmon Areas, induding. without mitation, changes In the lecation, size, shape and number
of dreveways, entrvees, parking spaces, parking srcas, loading and unlosding sneas, INgre1s, egress, divection of trafic, ndscaped
areas, walicaays and ublity eoremys;

(b} Te dove termpararisy aoy of the Common Aseas for malnteninge purpotes so long s reasonable access to the Preamises
remnasnt svallabls;

() Todesignate ather land outside the boundartes of the Project to be 3 part of the Commoan Arsat;

(6} Toadd sdditinnsl bulldingt snd Improvemants to the Common Areas;

(e} Touse the C o A hile engaged in maldng addiion sl impeowvements, frepiics o alterations to the Project, or
any partion thereof; and

IfF To do and perform such ather acte and make such other thanges In, I of with reiped to the Commaon Amat snd
Froject a5 Lsises may, In the ersreie of 1ound business judgment, desm Lo bo Bpprogriste.

3. Term.

31 Tarm. The C Conmal Db, Expe Dt and Original Term of this Lease are as specified in Paragraph 1.3,

132 Early Pousesuion. Any provishon hentin granting Leties Early Poutesiion of the i rub to and upaa
tha Premises being for such on prios to the Commentemant Dale. Any grant of Eadly Potsesion ondy comaeys 3

nen=enchukve tight Lo ccougy the Prembies. If Lesses totally ar partlaify cecuples the Premises prar 1o the Commancement Dite, (he
ubligation to pay Sase Rent and Lessee's Share of Common Arca Operating Expenses. Real Property Taxes and
INEUrRnC e premiums shall be abated for the perfod of such Early Posression. Al ather terms of this Leate findhuding but not
enited to Uhe obligathans -
aad-to maintabn the Premised) shall be in effect during such period. Amvy such Early Possession shall mot atfect the Expimtion Date.
3.3 Delay o Possesslon Lettor agrees 1o use it best commercisly roatonable eforts (o délivir posisssion of the Premibies ta
Letsee by the Commencement Date. I, detaite seid eforts, Lescor It wrable to dolivar possesslon by such date, Lessor shall nat be
suBject ta aoy liabiSty therelor, ror thall tuch falure affsct the walidity of thia Leais or changs rhs Cxpiration Date. Lessee thall nal,
horarerver. be obiigsted to pay Rent or perhorm its other obligations untl Lesser dellvers possession of tha Pramises and ary perkad af
rent abatament that Lesses would otherwiss have snjoyed thabl run fnom the date of dalivery ol podsession smd continue lor a
peried ogual to what Lesses would othérwiie hine anjoved under the terms haveof, but minue aip diiys of delay cawed by the st
| or omissions of Lessee. 1f st cinm is not deliverpd within 90 &0 days after the Cosmmencarnent Date, 55 the $ame may be
extirded unded the terms of sry Wiark Letter ssscutod by Partias, Loties may, ot i3 opDon, by notice In weiting within 10 deys slter
'flh.u.n of guch 90 &0 dav pariod. tancel this Lease, in which cyent the Parties shall be discharged Frooe all sbEgations heopunder, W
tisch wrilten Aobhie i not received by Lettor wilkin said 10 day padod, Lessee's right to cancel shall terminste. If peasssslon of the
Premizes is not dalivened within 170 days slfter Lhe Commentement Oate, this Lease shall terminate unleis oThar afresments ae
réached betwenn Lessor and Laises, inwriting,
M Lestes Comoliance. Levsor shall not bie requiced (o tender potsottion of the Premses [0 Laties Untl Lessee comptes with
tion Lo provide evidence of insurance [Paragraph £.5). Pending debvery of such evidence, Lesses shall be recuired wo
of ity obfigations under this Leaar from and after the Start Date, inchuding the 1 of Rent, i Leea's
withhoid potsesiion pending recelpt of such evidence of insurance, Further, If Lesses s reguired 1o perdoon amy f
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cotdiions prios toar cancurrent with the Stast Date, the Start Date shad oocue but Lessor fan elect o withiald posvession watll
sith conditions are satisfied

4. Rent.

4.1 Rent Dafined. AN monetary obiligations of Legies o Lewser under the Lecrms of this Lease [excopt for the Secwrlty Dapodith
ace dewmad to be rent ["Rent’]. All rent shall be payable o SR22 Carisbad Oaks Distribution., LLC, at the address
st forth belowy its signature to this Lease, unless changed in accordance with Pamgraph 23.

4.2 Common Area Operating Expanses. Lesses shall pay to Lessor during the term hereal in sddition to the Bae Ronl, Lassea's
Share |as spacifiad bn Paragraph L8] of ail Comman Ares Operatirg Expenses, a5 herginafter defined, during each calendar vear of
the teem of this Lesue, in with the e P ez

{#} "Comman Ares Dperating Expenies® are defined, for purpoies of this Lease, as all costs relating to the ownerhip and
operaton of the Projeet, induding, but not limited to, the following:
()} The oparstion. repair snd malntensnce, in neat, dean, good arder and condition | and if neceisary the
reglacemant, of the Tallowing:

{#a) The Comemon Argas and © Ared b i, (ncluding pasking aress, loading and unloading amag,
trach srnas, roadways, parkways, walkwiys, Sdveways, Badicaped areas, bumperns, |rigatien spstems, Commen dres lightng
fazlities, langet snd gates. elevstons. reols, mterios walls of the builldiags, bullding systems and roof diaknage systems,

{Bh] Exterior signs and any tenant dicsctories.

{eg] Any Fire sprickler systems,

(d) ATl sthar areas bad improvements that are within the sterior boundaries of the Project but outside of the
Proeniies and/sr any other wpace swupied by 3 tanant.

(i} The cost of water, gar, sbectricily and telaphons o seevics the Common Areas and any utilites not separatey

metered,

i) The cost of trash disposal, pest contred services, property management (cqual 10 1% of scheduled Basc
Rent, without giving effect 1o any abatements. and Lessee's Share of Common Area Operating Expenses),
Hoturity serviced, ownery assaclation dusy snd Test, the cout to repaint She exterion of any structures and the eoet of sy

mspechons.

(] Reserees sei aside for malntenance, repalr andfar replacement of Comanen Ared iImprovements and equigment

v} Pmal Property Taxes (a3 definad in Paragraph 30).

[#d] The cost of the prermiums for the insurance manmined by Lessor pursugnt to Paregraph B,

[wi) Ay dacluctible portion of wn igured logs cancerning the Bullding or tha Common Araat.

[wid}  Auditors’, sctountants’ end attermeys' fees and costs related to the aperstion, maintenance, repair and
replacement of the Projsch

[F=) Thie cost of aay capital mprovernent to the Bullding or the Project not covered under the provisions of Paragragh
1.3 provided; howewer, that Lessor shall allocate the cost of aoy such capital improwement oues a 12 year periad snd Lesses shali not
b régured 1o pay meds than Lewien's Shaie of 1/144th of the cost of such cupital imarovesmnant in ary given maneh.

{xh The cost of any other services to be provided by Latior that are ttated shewhere in this Loate 1o be a Comman
Asid Opevating Expense.

o} Any Commaon ires Operating Expentes and Real Property Tames that ane soecfically stivibutsble to the Unit, the
Builieng oF 10 sy olher bisiding in the Project or to the operation, pair and malstensnes thereol, shail be allocated enticely 1o
samh Lnil, Bullding, or other butllding. Mowever, ary Commaon Area Oparatng Experaed snd Real Property Tases that sm st
specificaily att-ibutabie to tha Bullding or to any other bullding o to the operation, repair and maintenence thereol, shall be
equitably a%ocated by Lessor to sl bulldings in the Project.

e} Thei of the improvements, feciees sad services st forth in Soboaragrash 4.2(a] shall not be decmed to
irnpode br obligation vpon Lessor fo aither have sadd improversents or faciities or Lo provide those services undess the Project
alrwady hat the 1ame, Lessor sready provides the servioes, or Lessor hat 3Ereed ehowhare i this L2ase 10 Provide the same of somes
of them,

(gl Lessee’s Share of Common Area Operating Expenses is payable monthly on the same day as the Base Aeat s dug
hereunder. The amount of such payments thall be based on Lessor's sitimats of the somusl Comman &cga Operating Expenses,

| Withina. 1 80 cays sher the expirtion of each calendar year of the (o1 westonssquest-{but not more than ance rach
vae] Lassor shall deeliver to Lessee a ¢ biy de showing Lesses’s Fhare of the sctusl Comenon Ares Oparating
Erpenies for the preceding peas. 11 Lses's payrents during such e paoeed Lesses’s Share, Lostor shiall crodit the smaunt of swch
er-pEymETL AgAInGT Losses’s future sayrments 0. iE no future payments are reamaining. Lessor shall pay ko Lessee the
amaount of such overpayment within 10 days afler defivery by Lessor lo Lessee of the statament, ¥ Lesiee's
payrmants during lath year were list than Lasiea's Shaeg, Lessea shall pay 10 LiSser Pre amount of tha deficiency within 10 days
ahwr dolivory by Lessor 1o Lesses of the staterment.

(e} Comman Ares Operating Evpernats 1hall ot inchude smy expendet paid by any tenant directly ta third parties, or 34 1o
which Lessor is otheswise reimburied by any third party, other tenant, o insorance procesds.

4.3 Payment. Levies shall caute piyment of Rent to be recabeed by Lesser in lawful money of the Uinited States, without offiet
or deduction (eecep az specifically parmitted [n this Lease). on or before the diy sn which it s dus. AT maastary smounts thall be
rounded 1o the searest whale dollar. in the event that any invoics prepaned by Lessor s Inaccarate such Inacouracy shall not
conititute 3 walver and Liszes shall be L= pay the Lot forth in this Leste. Rent for ary period during the teem
hergal whigh is for leds than one full calendar month shall b provated Based upon the sctual number of days of £3ld month,
Fayment of Rerd shall be made 1o Leisor at s address stated hersin of to 1irk 6INer BaMARS 6 plaee 2 Lessar may from Hme 3
dma designate in wiiting. Acceptance of 4 payment which iz less than the amount then due shall not be & waiver of Lessar's rghts 1o
the batance of such Renl, regardiess of Lessor’s endorsement of any check so LA, I the ewent that sy check, draft, or other
Imtrumant of payment given by Lesses to Lessor s dishonored lor any reason, Lessee agress to pay to Lessor the sum of 525 in
addition to any Late Charge and Lessoe at ils option, may reqguie all Frure Beat be padd by cashier's cheel. Payments will be spplicd
first 1o accrued lale charges and attorney's fees, second to acorued interest, then to Bese Rent srd Comyman frea Operating
[ L, 3nd afy fermadning smount (o any other outstanding chasges or costs,

ity Darpodit. Lexiee shall deponit with Lossor upon exacutian heneof the Security Depost as security for Lestes’s Faithiud
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e e of it cbgasions unaer this LEate. If Ledies ails to pay Rent, or olheiwie Defaulls under this Lesse, Letser may we,
Appiy or retan all or any portion of £ald Security Degosit lor the paynent of 3ry amount alteady due Lessor, for Reats which will ke
duse b the future, antf of 1o reimburse or comperaste Lessor for ary lability, axpenss, loss or darmage which Lessor sy suler or
wieut by reaton thereol If Lersor vies or spplles o8 e 0oy portion of the Securdty Depasit, Lisioe tholl within 10 doys after writtes

o therefor dep with Lessor suim e FeStre Shk SECUTity Deposit to the full ammount required by this Lease IF
he Buie ent Inciessed during the térm of this Lease, Lejsee shall, upon written request from Lswsos, depatie sdditionsl maondes with
Lessor 30 that the 1otal amount of the Secunty Deposit 1hall 6t ol times bear the same proportion o the increased Base Bent a5 the
Imkrpl Security Depoalt Dore to the ininal Bate Renl Should the Agreed Lie be amended 1o sccommodate 3 material change in the
bursingss of Letses o to aenmmodale & subilaiise ar siugnee, Lodar thall have the rght 0 indreste the Secufity Deposit Lo the
extant MECesEary i Le<ior's reasonabie (udgment, to account for any ncreased waar and tear that the Premises may suifer a3 o
rewdit thoreol. i 3 change iin controd of Lesses oocuws duding tha Leste and fellowing sueh changs the Bnancial condition of Letsea ks,
in Lessor's reasonable juagment, significantly reduced, Lessee shall deposit such additonal monies with Lessor &y shall ba wuMicient
to cause the Security Deposh to be 4t & commencially resanable level bated an such changs (1 Ananeial corBnan, Ledsor chall ot
be required to keep the Secunly Deposlt separate from i genersl Bcoounts. Within 90 dayi after the expivation or tarmination of
thils Lease, Lessor thall return that portion of the Security Deposit not tsed or applied by Lessor Lessoe shall upon @wiillen feduessl
provide Lassee with an sccounting showing how that portion of the Security Deposit that was not returned was applied. No part of
the Security Depotit shall be considersd to be held in trust. to bear nterest or 1o be prepayment for Ay manied o be paid by Levios
urdal this Ledde. THE SECURITY DEFOMT SHALL NOT BE LISTD BY LESSEE 1N LIEY OF PAYBMENT OF THE LAST MONTH'S RENT.

6. Use.

6.1 Use. Lrssee shall pse and ocoapy the Premizes only for the Agreed Uise, or any other legal usa which it reasanably
tompatalls therate, aad lof no other purpode. Leises thall nol use or parmit the use of the Fromses in @ mannes (AL & undngful,
cresbes demage, washs o 3 iulsande, of thet disturbs oooupants of or cavses demage 1o nelghboring premises of properties. Other

| than SEMVICE pulde-signad-3ad ceasng-ave-dogs. Lewsee thall not keep or allow in the Premises army pats, anbmals, birds, fs8, or

Leazar shadl it uressonatily withhold of delay Ity consent Lo smy written requett o0 s modificstion of the Agroed Lze, 15
long as the same will not impair the strettural integrity of the Bulldiag or the mechanica o alectrical systems thevein, and/ar is Aol
] anthy miore b o the Project. If Lessor slacts Lo withhold consent. Lessor thall within 7 dayt after Duch requsit ghe
written nodificarion of Lame, which notics shall inchude 30 explanation of Lessor's objections (o the changs n the Agrasd D,

523 Hapwrdout Subitances

(#) Reportable Uses Requine Consent. The term “Hamardous Substance™ as wied in thit Leass vhall mean any product,
substance, or waske whose presence, use, manufactuce, dispossl, trersporstion, or release, gither by irsesl or bn combinanan with
wiher malerish wpected to ba on the Premisas, is sither: (i) potentialiy injurious 10 the public health, walety or welfare, the
environment or the Fremises, (0] regulated or mondtored by any governmental authontg, o (id) 2 basis for potential lisbilfly of Lessor
o any governmentsl agency of thisd party under any applicabie iTatute or commen lew theory, Hazsrdous Substances shall include,
but not be Smited 10, hydrocarbani, petrobesm, gasoline, andfor crude ol or any products, by-products oo ragtions Thereol. Lesses
shall Aot #ngage o any Sctaly i ar on the Premines which 5 @ Reportebie Use of Hazardous Substances withaut the
exprett prior written consant of Losror and tinely complionts (2t Lesses's exnenze] with ol Appl<able Requirements. “Reportabie
Lge" shadl fiean [|] the Instaflaton or wvae of any above o Below ground storage Tank, [N) the generstion, posseisien, Storage, ute,
transportation, or dispoial of 3 Hazardous Subdtanse that regquines 3 pecmit from, o with respact to wihich 3 rmpot, Aotice,
registration of busingss plon is reguired to be filed with, amy governonental suthority, andfor (i) the presence 31 The Premies of »
Harardous Substance with respect to wihich any Applizable Requirements requires thal o noties Bo ghen to pursant sntering o
oceupying the Premises or nelghboring properties. Notwithstanding the loregoing. Leies may wse ary ordinany and cuslomany
materall reasonably réqulied bo be wed by the normsl oourse of the Agresd Use, ardinary oifice tupplat (Copeer tanar, Nipild paper,
Elue, etz | and comman household cleaning materials, w0 long 3 wich uge iz i compliance with 81| Applicsbls Reguirerments, & not s
Repartabile Use, and doss nol expote the Premies or neghboding property to any meannglul rick of contaminaton or demage ar
BXPOR LAS3aN 1o any Rability therefor. 1n addition, Letsor may contimion L5 Concent ta my Reporlable Use upon receiving such
acditonal assurances & Letsor reasonsbly deems necemary 1o protect itself, the pubdic, the Premises and/or the erdronment
againit damage, contaminarion, njusy andfor lasiny Incuding, bt not Emited to, the nstallation [and remonal on or before Leate
expiration o bermination] of protective modificetions (suech as concrete enceementa) andfor Incressing the Security DepesiL

b} Duty to inform Lassor. if Lossew knows, or has reasonsbie cause 12 belicve. thot 3 Hozsroous Substance Ras come 1o be
lacated in, on, wnder or about the Premdses, otfeer than m previguly comented to by Lessod, Lescer shall immediately glee written
fAotice of Juch facl o Levsor, and provide Lessor with 2 copy of any report, notice, dadm or other docomentation which it has
concurning the pratencs of such Hatardous Substance,

e} Lessee Remediation. Lessee shall not cause or permit any Hatacdous Substance Lo be spilled or released in, an, under,
of about the Premites {including through the plembing o sanitny wewer syeitem ) and shell promptly, af Lesies's expente, comply
with all Applcable Requéirements snd Lake allirvestigatory and/ar remedial action reasonably recommendad, whether or not
formally ordared or required, for the cheanup of any contamination of, Bnd for the mainténdnce, security andfor manitoring of the
Premises oo neighlorkng properties, that was caused or materlaly coniributed (o by Lesses, or periairing o or involving ony
Hagardous Sulsiance brought onlo the Premibies during the term of this Lease, by or for Lessee, or ils ageals, employees of

TV IIE T i ghiedd By,
{d} Lessos indemnification. [esses shadl indermity, defend aad hald Lestor, itt agents, emplayees, leaders and groun,
lessor, IF arey, harmdess frosm and agaknat any and 3l loss of rems and/for daraget, Sabiines, judg elaimna, Bxg e

anvd stlorneva’ and consultanty’ fees Srning out of of bwohing amy Hazardous Substancs brought onto the Pramises by or for Lasee,
| or i1s agents, employess o invitees sop sl pasplprovided, Rowevar, that Lessee thall have o fabbity under this Lease with
respect to underground migration of ary Hazardous Substance under the Premises from arsas sulsise of the Project nat cauted or
vontributed to by Lessea). Lassee’s obligations shall include, ut aot be limited to, the effects of any contamination or injury to
person, property of the eavironment ereated or sulfered by Lessse, snd the tost of investigation, remessl, remediston, restorarion
il for and thall the evpication or termination of this Laste, No terminastion, cancellation or relesse agreement
entered indo by Lessor and Letses shall release Lesses from its obligations under this Lease with respect 10 Harardoos Substanges,
unless pesifeally 50 Sgreed by Letios in wilting ok the tene of such sgreement.

Lessor Indemnification. [xcept a5 otherwite provided in peragraph 8.7, Ledsor and its sucoessors and asaigns shali
[ e e, fewmburte and hald Ledses, 1t employess and fenders, harmieds from and sgalnu soy and 31 eemeroarmsnial.

Page 5 of 20
Laak Bl J/2R200E K14 PR [LH

O 2037 MR CRE. Al Rights Besered BATH- 26 00, Rew zed 010 *




damages, Including the cost of remediation, linbilities, judgments, elaims, expenses, penallies and atlomeys’ and
consiliants’ fecs which sre suffared an a direct result of Hacordous Substancet on tha Pramites prior to Lestss taking possetiion
of which are caused by the gross negligence or willlul misconduct of Lessor, its 3gents or emp Lediar's obligations, as and
when required by the Applicabls Requarements, shall inghuts, but not be b7ted bo, the cost of investgation, removal, rermedistion,
reatoration and/or abatement, and shall survive the explration or terminasion af this Lease.

i and R manE Lestor shall retan the rewponssbility aad pay for any investigations o rerediation
mMihtures required by governmental entithes having jurlsdicnion with respect to the suiterce of Hazardaus Subitaaced on the
Fremizes prior (o the Lesser (aking possession, unlets such romediation meamre & reguirsd 41 8 result of Lester's use (including
“Alterationa”, as defined in paragraph 7.5(a) below) of the Premses, in which event Locuss thad B8 repondibis oe such payment
Lessee shall cooperate fully in any such aciivities o the request of Lessor, including allowing Lessor and Lessar's sgents to have
reasonsbia aconss o the Primises ol resionabls tened in order bo carry out Letsos's weshgative and remedial retpanailition

ig} Lessor Termination Option. ¥ & fazardous Substance Cond/tion (see Parsgraph 9.10e)} cccurs during the teom of this
Laase, undess Lented is logally responsbie therelfor (in which cate Ledies thall make the investigstion and remadiafion theres!
required by the Applicabie Requirements and this Leass shall continue in fufl foree and effect. but subject to Lessor's rights under
Paragraph 6.2{d} and Paragraph 13), Lessor mayl ot Ledeor's eption, aither (1] investigate and remodiate such Hazardout Substanse
Condition, If required. s soon #s reasonably possible ot Lessor's expense, in which svent thiz Leaze thall contisue in full force snd
wffect, or (i} if the estmaned cost Lo remediate such conditian meeds 12 fimes the then manthly Base Rent o 5100000, whichever
4 greater, ghve written nonce 10 Lesses, within 30 days abter receipt by Lessor of sneewlsdge of the sccurrence of sueh Hazsrdaus
Substance Condition, of Lestor's desite (o terminate this Loase as of the date 50 days lollowing the date of such notice. i the gvent
Lezsor elects 10 ghve B Iermination notiee, Lestes may, within 10 days thereatter, glve written notice to Letser of Letsen's
commitment b pay the amount by which the cost of the remediation of such Hizardous Subttsnes Condition excends an amaount
equal 1o 12 times the than monthly B3as Rent or $100,000, whichever is grestern. Lesseo shal provide Lagsos with waid funds or
satisfactory assurance thareol within 30 divs lollowing such commitment. in such event, this Lesse shall continue in full force and
#Mect, 204 Lrszo shail prococd to make such remediation X3 s00n B3 reassnably poaubile sfter Bhe required fundi 3¢ svailable. |
Lemsee doey not give such notice and provide the reguired funds o asursnce theseof within the Hime provided, this Leass shall
terminaie o= of the daie specifiad in Lessor's notice of termination.

6.3 Lessee"s Cc fisnce with Applicable Requirements. Emcept 31 otherwise orovided in this Lease, Lestes thall at Lessea’s
wote gxpemie, fully, diigently and in 3 Emely manner, matersly comply with all Agplicable Requirements, the reguiressents of sy
applicable five insurance underwriter or rating bureaw, and the recomemendstions of Lestors englnsern and/or consutants which
reiate in any manner to the Premises, withoul regard to whether said Applicabie Requirements ars now in effect o become eMective
aftnr the S50t Date. Lesses shal, within 10 days after receipt of Lesior's written request, provide Lessor with copbes of all permits
and other doturnents, and other information evidencing Lesses's compliance with any Applicable Hequirements spesfied by Lesior,
and whall immedistely upon reosipt, nofify Letsor in writing (with copies of any Ir of amy the or sctusl
daim, nofice, citation, waming, complaint or repart pestaining ta or invalving the failure of Lesses or the Pramises to comaly with
ary Applicable Regurenents, Likereie, Letsee ihall immediste by give writion notice to Lostor of: (i) any water demage 1o the
Fremises and any suspected ieepage, poaling, dampress of other Condiion condutive Lo the production of mold, or [iK) any
rrtingss of other odors that might Indicato the presence of mold in the Premises,

G4 nspection; Compliance. Lejter bod Ledsars “Lender” (as dofined bn Paragragn 30) and consultants suthorized by Lessor
shall have the right io enter into Premises at any tima, in the case of an emergency. and otherwite at reascnabile times after
tosscnable notice, foe the purpose of Imspacting andfor testing the condition of the Pramises and lor Tar verifying compllance by
Lessee with this Lease. The cost of any such inspections shafl be paid by Lessor, unless a violstion of Applicable Requirements, or a
Hazardous Subrisnce Condition (1o Paragraph 9.1} ks found to exigt or Ba MMInEAL, & thi inipection is regueited or ardersd by &
grvernmental autharity. bn such came, Lesses shall upon reguest rebnburse Lessor ler the cost of such intpection, so kang as such
Inspection it reatanably relited to the vislation or contamination. In addition, Lessee shall provide copies of all relevant materlal
salety data sheers (MSDS) te Lessor within 10 days ol the seceipt of writton request therefor. Lessee acknowledges that any fallure
an ilt part to allow swuch Ingpactions of testing will exgose Lesor 1o risks and potertially cause Leatdr bo incur costs nat
contemplated by thiy Leass, the extent of which will be extremely dificult to ascentaln, Accordngly, should the Lesses fall to allow
such inspection: and/for testing in o tmaly fashion the Base Rent shall be sutomatically lacreased, without amy requinsment foe
nolce 10 Lewtss, by an smount equal 1o LON of the then exliting Base Rend er $100, whichever is greater lod the rernalinder Lo the
Lease. Tho Parties afree that such increase in Baze Roat rooresents fair and reasanable compeniation for the additional riok/costs
that Lexsor will incue by resson of Letsse's fnilure to stiow such inapection apdfor testing. Swch incraase in Base Rent shall In no
euent canchitute 3 waker of Lesses's Default or Breach with respact ta such fallure nor prevenat the exerciie of any of tha other rights
and rermedie graniod heteunder.

7. Maintanance; Repsirs; Utility instalfations: Trade Fixtures and AMersSons,
T1 Letise's Obligations.

3} Wn Genaral Subject to the provivions of Paragraph 2.2 [Condition), 2.3 (Compliance), 6.3 {Lessea’s Compllance with
Apphcoble Requiresnents], 1.7 {Leszor's Obligstions], § [Demsge or Destruction], snd 14 [Candemnation), Lesses thall, st Lesase™s
10k Expense, keep the Premizes, Utility Instaliations (intendod for Lessse's exclusive ute, no matter where focated). and Alterations
i goad order and repair [whether or not tha portian of the Pramises requiring repain, o the means of repalring the
same, are reasonably or readily socesslble bo Lessee. and whether or not the need For such repairs ooours a8 a result of Lessee’s e,
any prios uie. the slements or the age of such pormon of the Prémies), induding. but net lrvted to, 4l equipment of faclities, wuch
a1 plumbing, HVAC equipment, electrical, lighting facilities, bodars, predwune vetieds, Kalures, interior wally, interier surfages of
| exterior wallz, cetings, oo {including Noor CovEHNES). windows, deors, plate g, and skylights but sxchuding sny items
which gre the responsibility of Lessor pursuant to Paragraph 7.7, Lesses, in keeping the Premises in good order, condition and repai,
shall gxercise and perform good maintenenor practices, specifically inchuding the protusermsent and maintenance of the senvice
contracls requivgd by Paragraph 7. 1(b) below. Lestes's ooligation: shall include restorations, replacements or renewals when
Frecestary to keep the Promies and all imgrevements thereon or a part thereof |n gaod erdes, condition and state of repas,

b] Service Contracts. Lesses thall, &t Lesies's 3016 cxponse, prooure and maintain coatracts, with copees to Lester, in
pany Sorm snd substance for, and with contractors spodisfiting and experierced in the mak oz of the f W e gt
@nts, i any, if 5nd when inatailed on the Premises: (1) HVAC egquipmaent, (i} boller and presaure vesals, and (8]
owever, Lessor resedves the right, upon notice to Lesses, o procure and maintaln any o all of such service contracts, and
1 reimburse Lesson upon demand, for the cout thereal,
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le) Failure to Perform. If Lessee falls to perform Lesies's cbligations wnder this Paragragh 7.1, Lessor may enter upon the
Premings sfter 10 days” prior waltten notics to Lesase (excepl i the case of sn emergency, & which case vo notice ihall be froguired],
perfarm swch cbligations on Lavies's Behall, and put the Premiset In good order, condition and repaly and Lesses shall pramptly pay
o Lesgar & sum equal to 115% of the cost thereol

4] Meplecement. Subject to Lestee’s indemnification of Lessor o3 set forth In Paragraph 8,7 below, and without relieving
Lassea of lisbility esulting from Lessse’s Fallure to sxerciss and perform good maintenance practioes, il an itern described in
Paragraph 7.1(b) cnnot be repaired ether than ot 8 cost which [ inescess of SOK of the cost of replaging Such item, then such item
shall be replaced by Lessar. and the cost thereol shall be prorated hetween the Pasties and Lessee shall ondy be obligated to pay each
mpnth during the remainder of the term of thia Lease, oo the date on which Base Rent ls dus, an amount egqus| o Lhe product of
mudtialping the codt of such replasement by & fracticn, the rumerstor of wiich iy ana, and the denpminator of which is 184 [k,

1/ 144ath of the cost per month]. Leses shall pay Intesest on the inamartized balance but may prepay its oblgatan at any tme

1.1 Lesior's Obligations. Sulkect o the provisons of Peragraphs 1.2 (Condition), 2.3 (Compliancel, £.2 [Comman Area
DOperating [xpenses), 6 (Use), 7.1 (Lessee’s Obligations), 9 [Damage or Destruction) and 14 [Condemnation), Lesor, subject o
reimbursement pursuant Lo Paragraph 4.2, phall keep in good onder, condition and repair the faundations, exterior walls, strectural
condition of Interior biesring walls, exterior reof, firs sprnkler syetem, Comman Anca fire alarm and/or emofos Satection systems, firm
hepdiants, parkeng lots, waliways, paroways, drivewsys, [andscaping. fences, signs and ettty systems serving the Common Areas and
&l parti thaviol, 4 well s providing th Servites for which thane i 8 Common Ares Do rating Expends partuant 15 Paragraph 4.2,
Lessor shall not be obligated to pant the exterior or necor surfsces of exterion walls nor phall Lessor ba obigated to maintzan,
repair or replace windows, doors or plate glais af the Premiues.

T3 Utiliny ; Trada

(3] Definidons. The Mm"ﬂmw rafers tn @l foor and window cowerings, air and/for vistuum lings, power
parals, slectrical disteibution, tecurity and fire protection syitems, comenunication cabling, lighting fxtunes, HVAC equiagment,
plumhing, snd lenoing in of on the Presmices, The teom “Trade Flamores” chall mean Leswee's machingny aad equipment that cam be
Tk Withoul Soirg mateiial damage to he Promised. The term “Alteration” shall mean sny ol thie i i,
other than Uty initallations or Trade Fisbunes, whether by addition of deletion, “Lesser Owned Alterstions and for Utifity
ir " arg defined as andfar Lility indtallanens made by Lesses that e not yo! owned by Lessor pursuant (o
Patagraph 7.4[a).

M) Consent Leszee shall not make any Alterations or Uity instsfations 1o Uhe Premises without Lessor's prios written
contant, Letsea may, Rowsver. maks Aon StrUcTurl Alteranons 5 ety instalathons to the intoctor of the Premine (aechuding the
roch) withowt such consent but upon Notics to Lessor, as kg a3 they are not vivible fromm the outside, do not involve puncturing,
umwrmummdm“mmtwmls weild nat affect the electrical, plumblag, HVAT, and/or life safety systems, do mot
trigger the requirement for i 1 andfor nents to the Premives reswitng from Appliceble Requirements,
such nm-wmﬂ,mﬂwﬂl mwmnimhmm:MMMNHMWEmn ah gatended does not
cececd & e eguat 1o X manth's Rase Rent i the aggregate or & U B’ 1o one menth's Bate Rent i sny one poar,

Hotwiths tanding the fomgoing, Lesses shall not make or peomil any roof penetrations and/or install smything on the roof withowt the
priar wiitten aparoval of Letsar, Lestor may, a3 8 precondimoen 1o grantng such approval, require Lestee b wiilize & consmetar
chanar andar acormoved by Letson doy Alb fone or Wity Hitallet that Laiiee thall deiire to maks and whch roguire the
congant of the Lessor shall be presented to Lessor in writien form with detalled plans. Consent shall by deemed conditionsd upon
umt-lmu-ﬂmmﬂmmtﬂmm w}mummamdmmwmumnumw

PO 50 © emant of the wark, and [ill) comaliance with 3 conditers of said permits and othar Applicabla
Mwmm:sh s prormpt and sapeditions maneer, Ay Alterations ar Uy installations shall be performed in 3 workmanlike
manner with good and suffickent materlal. Lesses shall promptly wpon complaton Turnish Lestos with as-buidly plang and
speciflestions. For work which codts an amausnt In sy of one month's Base Rent, Levsor may condithon (i consent upon Lesies
providing alian and completion bond n an amount egual to 150% of the sxthmated cost of swch Aftaration or U ity Inatallatian
andfor upan Léises's p L al Sercurity s with Lessor.

(el Uens; Bonds Lmu thal pay, whens dua, sl claim: for laber or mateslal furnlihed or sllogod to hove baen fumithed
10 o fof Lessee 81 oF for use on the Premises, which daims ace of miy be secured by iy mechanic's or materiaimen’s ien sgainst
the Premises of Sy (NERtest Dherein. Lisies shall give Leiser not liid than 10 dayi notice prics 1o the commencement of day work
by, on oF about the Premises, and Lessor shall have thie right 10 post notices of non-r v. If Lessea 1hall contest the validity
of any st lien, clabm or demand, than Lesoes thall, 28 L 1ole sxpeie cafend ang protect itseld Lesior and the Pramises agains
the 1ame and shell pay and watisfy sy suth odverse judgment that may be serdered theroon before the enfarcement thereol, ¥
Lessor shadl requice, Lassee shall furnish a surety bond in an amount equal 1o 150% of the amount of sech contested lien, diaim or
dernand, indemnifying Letsor againat liabllity for the same, IT Lessor wiects to participats in any such action, Lessee shall pay Lessor’s
atorneys’ fees and cosls.

T4 Ownerihip; Removal; Surrender; snd Restoration.

(a) Owmarship. Subject 1o Lesior's right ta reguire removal of elect cwnership 2 herednafter provided, all Alteratins and
Utility Insraiiations made by Lesses shall be the progerty of Lesies, but contidased & part of the Premipes. Lessar may, at any thme,
whact in writing to be the eaner al sll or sy specified pant of the Letids Owned Alterations and Utility indtallathong. Unaless
otherwize instructed per paragragh 7.4(0) hereal ofl Lessee Owned Alterations and Utility Inaailations shall, a2 the expiration of
serminatian of this Loase, Betame the property of Letuor and be suvrendersd by Letses with the Premises

(k) Rensowal By delivecy to Lessee of writhen notios from Lessor not earlier than 30 and not later ther 30 dit prior to the
end of the tere of this Lease, Lessor may require that any o ol Lestee Dwnaed Alterations o Uty Instaliations be remaved by the
Fxpiratan of ieemination of this Lease, Lessor may roguire the removal 31 sny tene of all & 3oy part of ary Lesses Dwned
Alrerations or Urility inctallations made without the required conteat.

(¢] Swrrender; Restoration, Lesies shall surrender the Prembies by the Explration Date or sy arlker tirminetion date,
whhﬂﬂ“-nmhrﬂw\dwmmmmmwﬂhdﬂﬁnmdnmﬂwwﬁumwﬁh\aﬂd
ctate of repais, ordinary waar snd Tear ecepted, ﬂﬁlﬂwmil\dh\lr shall nat Include sry damage of deleromEtion that would

have been prevertsd by good mak practice. Notwithstanding the foragoing, i the Lotses oecupies the Promises for 12
montha or i#i%, then Lestee shall surrender the Premises in the same condition as delbepred to Lessae on the Start Date with NO
EL tor ordinary wasr 3nd tear. Lestes chall repair sny damage laned by the (naraltan i or Famenal of

g, Ledsse ownad Alterations and/or Ubity nttallabons, fumishings, and mlnrmuﬂnﬁﬂ ramarval of any
Irritalted by of for Lecine. Lecios chall alun remove [fom the Fremdses ary and ol Hooordao Sulvitsnoed brought onto

-
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| the Prermises by or for Lesses, or ils agenls, employees of Ivilees aothbed parcy {eept Hazardous Substances which wers
depotied vis unserground migration from sreat oulslde of the Project] to the level apecified in Applicable Requirements. Trade
Fltures shad remadn the property of Lesses and shall be removed by Lesses. Any personal progerty of Lessee not rernoved on or
bedore the Explration Date or any sarlier termination date shall be Seemed to have bren sbandoned by Latses and may be gigposed
al or retsined by Lesior 535 Lesior may desing. The feilure by Lesies to tmely vatate the Premises pursuant to this Paragranh T40c]
withiul The suprats weittien content of Lettar chall consitute s holdavor under the provitions of Paragraph 26 below.

8. Inaurance; Indemnlity,

&1 Paymentof Premiums. The cost of the premiumns for the Insuraace policles requined to be carbed by Lessor, pumuant o
Paragraphs 8.2(b), 8.3{2) and 8.30b), shadl be & Common Ared Dperating Expenie. Pramiums for policy pericds commencing nrior ta,
or extonding beyond, the term of this Leate shall be prosated 1o coinelde with the corresponding Start Dete or Explration Date.

8.7 Lablity Insurance.

{a} Corried by Lesses. Legsee shall sbian snd keep in farce a Commerdal General Lisbsty policy of insuraroe protecting
Lessoe and Lessor &5 o additional inpered agasnst caims for bodily injwry, personsl ingery, owned/non-ownedilbred awto
liability and progeriy damage Based Lpon oF arking sut of Uk Swnerskif, we, SOCURRNTY o malnenance of the Premises and ail
areas appurtenant thersto, Such imurance shall e on an poocumrence basis providing single Bmit coverage in a0 amonenl not less than
51,000,000 per otourrents with Bn anmus sggregate of not las than 52,000,000, Lesses shall sdd Lessor 36 an additonal insured by

| mieans o 8 Bndorssrment St Bt b5 BrOE A% The IRLUrSHEe Servioe OREsnizanan's “AsEmonsl insured-Managers and aciessors of
Premaes” Endorsement. The poliey hadl mat oontain any intraintared exhaions a8 bebtween inuned posons of ofganiration, but
shall include cowerage lo lability aysemed under thiz Lease as an “intured contract” for the parformance of Letsse's indemnity
abiigations under this Lease. The limits of said imuranee shall not howewer, Emil the Sabilty of Ledtes nor rgleve Lesses of any
abligation herpunder. Lot chall provide an endorsement on ity SabsSity podicy{ies) which provides that ity insurance shall be
prirmary o and rot contrbutony with sny Limiler mursnce carricd by Lessorn, whaae in shall be dered EWLeis insurande
oy

{b) Carrbed by Lessor. Lessor shall maintaka lishility insurance o3 deseribed in Paragrash B.2{al, in addition to, and not in

ey of, the imuranos required to be maintsined by Leiies. Lesses shall not be named 51 50 sdditional insuned therein
B3 Properny - el andd Bentsl Yalue

s} it Iivet Lessor shall obtiin and keep in farce a paficy or posties of insurance In the name of
Lepor, with IDss payable o Lassor, say ground-lesson and to ary Lender insuring lons or damage to the Premives. The amount of
swch insurance shall be pqual to the full insurable replacerment cost of the Premises, a3 the saene shall el frem time to time, or the
amount reuired by any Lender, But In no event mare than the commerclally reascnasie and svailable Insyrabie value thewol.
lessee Cwred Alterasions and Uiility installations, Trade Fiwtures, and Lessen’s personal property shall be insured by Lessee nol by
Lessor. i the coverage i bvaltabie snd commercislly aporopriate, such policy o policies shall inswre against all risks ol divect physical
oy or damage (exoept the perils of flood and/for earthquake wnbess required by a Lender], Including age Sor dubin d and
he enforcement of any Applicable Requirements requiiiag the upgradng, demolithon, reconstruction or réplacement of any potion
of the Premises as the result of o covened loss Sald policy or policies shall also contain an agreed valuation provision in Beu of any
cdrairance clawie, wakesr of subrogetion, and inflathon gusrd probectlon cAusng an ncreiis in the nnual Progey niurance
coverage amnaunt by 3 factor of not bess than the adjusted LS. Dopartmant of Labor Consumar Price index for All Urban Consurmnrs
for the city nearet to where the Premises are located, W such inawrance coverage hus a deductibie cdlause, the dedaoible anmount
shall not encerd 55,000 por ocourince.

b Mental Value. Lessor shall alio chtsin and keea in force a policy or palicies in the name of Lessoe with loss paysble 1o
Lassor and soy Lendar, insuring lhe 10a3 of the full Rent for one yesr with sn sxitended parod of mdemndty for sn additional 180 deye
1"Rental Vakes iraurance™). Sald irsurance shall contaln an sgreed valustion provision in Beu of sny coinsurance clause, and the
smount of coversgs Lhall ba sdjunted sanuslly to raflect the projected Reat othecsise payable by Lesses, fos the next 12 month
peripd

2] Adjsusnt Premass. hﬂm*]llﬂfl&mhf&mﬂlhwﬂkmhmmmmﬂ“lmmdh'r
the Comumon Areas or other bulldings in the Project if sald increase s caused by Lassea’s acts, omisslons, use or otcupancy of the
Porermivsy

4} Lessew's Improvements. Since Lessor s the Insuring Party, Lassor shall not be reguired toiniure Lessee Owned
Mbteratiant snd Litsty | inms prlewt the item n question ks bocame tha proparty of Letssr under the befmd of thiz Lease.

&2 Loszee’s Proporty; Busingss Intevruption insurance; Worker's Compensation Insuranca.

[a} Property Damage. Lescese shall abisin snd meintsin indurance coverape on 31l ol Lesses"s perionsl praperty, Trads
Fixturas, and Lessee Owned Aligcations end Utility Instellstions. Sech ngurante shall be Wil replecerment cosl eoverage with 3

| deductible of not to axceed 575,000 4,000 per occurrence. The procesds froem any such insurance shall be used by Lesses for the
teplacemant of porsanal property, Trade Flctures and Latsee Owned Alterations and Ltiity inctallations.

(b} Business interruption. Lessze shall obtaln and maintain loss of i and extra ey insurance in amourts o willl
feimBuree Letses Bor direct or Indirect ibas of paming setributable 1o oll perits commanly intured agains by prudent leisees in the
busingss of Lessee or snributable to provention of access to the Premises as a result of such perils,

[z} Worker's Companzation Insurance. Lesten shall obtaln and maintain Wodee s Compentation lnaerance in such
amaunt a4 may be required by Applicable Requirerments. Suck policy shall include a Walver of Subrogation” endorsement. Leties
thall provide Lessor with & copy of such endorsement along with the certificate of Indusancs of copy of the palicy required by
paragraph 8.5,

(4] Mo Rep of Adequate Co Bt Lesior makes na representation that the limita or foems of coverage of
insurance specified harein ame adeguate to cover Lessos’s property, busingss operations or obligations undar this Lease.

8.5 Imursnce Policies. Inursnce regulred hereln thall be by companks: malntaining durng the palley tafm & "General
Palicyholders Rating® of at least A-, VIi, 23 sot forth in the most current lsue of "Best's Imurance Guide®, or such other rating as may
ba regquired by s Eender. Leizes thall not da or permit to be done srything which nvalidates the required inturance policied. Letses
shall, priar to the Starl Date, deliver to Lessor certified copies of polities ol such iraurance or certificates with copies of the required
endomements evidencing the exstence and smounts of the required inswares Mo tisch palicy shall be cancelsble cxcept aller 10

i wrillen nolice 0 Lessor wn the event of nonpay ment of premium.  Addiionally, within ive {5)

ys of receipt of any notice of cancellation of insurance, Lessee shall provide Lessor with a copy of
ce received from an insurer wgether with prool of replacement eoverage thal complies with the
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| insurance requirements of this Lease. a i
shall, ai lemt 10 days prior to the expivation of such policies. furnith Lesior with eviderce of renewals or “insurarce bindars®
evdencing fedewal theresd, o Letssr may increse his Rabilny miurancs ciearage bt change the sost theves! to Letaew, which
amaunt shall be payable by Lesses to Lessor upon demand. Such polides shall be for a term of ot least one yeas, or the length of the
rehainieg term of s Lease, whishovar o leas, ¥ either Party shall Il t2 procurs and mainksin the iraursnce required to be carried
bry it, the other Party may, but shall not be reguined to, procure snd matntaln the same.

2.6 Walver of Subrogation. Withaut s g aery ather rights or rermedies, Lessee and Lessor each hereby release and relieve
the other, and waive thels entira right bo recover damages agairat the othes, for lows of or damage & its proparty aising out of o
Ingident to the parils reguired Lo be insured sgalnet herein, The effect of such releases and walvers 5 ol Bmited by the amount of
Imsuranee carried oc requived, or by any deductibles appltable horeto, The Pastied agres to have their respective propesty damage
inwurance carriers wahve sry right to subrogation that such companies may Fave ageinst Letsor or Lesies, i the case may be, 1o long
e the inursnes is ot validsted thereby.

4.7 indemnity. Excopt for Lessor's gross negligence or willhul misconduct, Losseq shall indeminity, protect, defend and hold
hsrdass the Premices, Lessor and (01 agents, Lessor's magter or grodnd lessor, pariness and Lenders. from and asgainst ary srd all
chairns, lois of ronds andfier damages, Sang, judgments, panalties, sttseneys” and consaltants’ fees, expentes andfor lasilites a¢ising
out of, iewahdng, or in connecion with, the uwse aodfor acoupancy of the Premisas by Lasses, If any action or procesding is brought
sgainit Lettor by reason al sty of the foregoing mastars, Letine shall upon notice defend the same ot Lessec’s expers by counsel
realpnably sathafsctory to Lessor and Lessor shall cooparate with Lesses In such deferse. Lessor nead not have first pald any such
chalm In order to be defended or ndamnlfiad.

A8 ixemption of Lesior and its Agents from Liability. Notwithotanding the neglgence or breach af this Lease by Lessor o ith
sgenty, but without limiting Lessor's liability for any of its covenants, obligations or warmntes expressly sl
farth in the Lesse (nor any of Lessec's releazes and waivers set forth in Paragraph B.6), asithor Lewmor norits agents.
shall be Bable under any circumatances for: (I} injury or damage to the porfon o goods, wares, mieschandise oo other property of
Liessas, Lersea's arvployeas, contracton, havileas, customens, or ary othar person bn or about the Premises, whether such darmage or
injury s esuied by or results from fire, theam, slectrieity, gas, weter of raln, indoor s quality, the presencs of mald o from the
breakage, leakage, obstruction ar other defects of pipes, fire sprinkiers, wires, appliances, plumbing, WAL or Fghting Ratures, or
frcm airy ther Couse, whether the sald Injury or damage results from conditions sriging Lpon the Premiies or upon othes partions of
she Bulighing. or from athes soueces or places, (7] any damages ariving from ary 2t or ragiact of 2ny othar tenant of Lessor or from
thie fallure of Lesior o 15 sgents to entorce the provislons of ary othir Sesde In the Broject, of [T Injury te Lesges’s butinecs of for
any foss of income or profit thesefram. Tnstead, it 15 intendad that Lessee's tole recoursa in the event of such damages or injury bo to
filer a claém on the lnsurance podiop(le) that Lesses is requined be maintain pursuant to the provitions of paragraph 8.

89 Fallure to Provide Inturancs. Lettes acknowladget that oy failure o0 it part to obtaln or maintsia the inturance regquined
hetrein will ewpate Lessor to ritks and potentially cavse Lewsor bo incar oodts not contemplated by Ehis Lesie, the exten® of whbeh will
be extremely Gffcull bo adoertaln. Accordingly, for sny MOonth of portan thereof Uhal Lesdee does ROt malintein the reguioed
Irurdnse andfor doei Aat provide Ledsor with the requited binders o cartifichtes sutdencing the existence of the reguing
Insurance, the Base Rent shall be sutomatcally ncresed, withoul ary requirement o notioe Lo Lesses, by an amaunt egual (o 10%
of the then existmg Base Rent or 100, whichever |5 greater. The partas agrea that tuch incroase in Bave Ront represents (e and
rRASGNFNIE COMpenEation i the FEET0nEl IER00STE that Lessor wall mcur by reason of Leseee’s Faklure to maintain tha requined
Inpueance. Swch inerpace (n Baen Rent thall in ne ovent cone¥tute » wahver of Leasee's Delauit or Bresch with redpect to the fadlure to
rralntaln such insurance, prevent the exercise of any of the other rights and remedies granted heraunder, nor nelleve Lessee of its
abligation to mslntsin e nserance speciTed in this Leate

9. Damage or Dedtruction,
2.1 Definitions,

[E1) "Hﬂdﬂnfﬂﬂdﬂ.ﬂnﬁ"“mdmnranmmﬁcmmMMﬂMMMrﬂmlﬂm
Creined Alterations ndumvlnﬂmhm. which can reasonably be repaiced in & &months of less from receipl ol insurince
procecds, thedas ol v ~and the cost thersof dost not exceed 3 wm eguasl o6 month's Base Rent. Lesior
mlltnummnwdﬂnlﬁmhiﬂmmwmﬁmdmuﬂwum%wmmﬂmmhhﬂw
Total,

ib) “Premises Totsl Devtraction” shall medn damage o destruction 10 the improvements on Uhe Premises, other than
Lessee Owned Alterstions and Utkly Installations and Trade Fiaturet, which cannot reasonably be repasred in B Jomonths or less
from receipt of inswance proceeds thadate ol tha damagecedastusction snd/or the tou theseol excaeds 3 sum egusl 19 6
menth's Bade ent Letser thall notify Lessse in writing withls 30 days fram the dote of tha demags or deitrurtion a3 (o whether or

ik the damage s Paetial or Total
{g] “Insured Loss™” shall maan damags o & iAo et 00 the Premives, ather than Leses Owned
J aems and Uhility b lath mlhdtl‘-ul.umuﬂmmlum&wnmlrmlrdhh:mbruumu

| described in Paragraph 8.3al, and for wiuch msurance proceeds are received (provided that the foregoing limitation
shall not apply unless Lessor has maintrined the required insurance coverage), less bewspective-sl-any deductible
amownts or cowerage Emits lveobeed,

{d] “Replacement Cost® shall mean the cost to repair or rebuild the improvements awned by Laisor at the time ol the
asturence to their cand exiitng b tely prios therste, weluding demalithen, dobrit remenal and upgrsdeng regquired by the
oparation of Applcanks Reguirements, and without deduction for depreclaton,

{n) “Hazardsus Substance Condition” shsll mesn the accorrenss of ditcovery of o comditian bvalving the presence ol or s
contamination by, 3 Harardous Subitance, in, on, or undar the Premises which roquines resteration.

9.1 Partial Damage - inpwred Lass. i 3 Pramises Partial Damage that is an Insured Loss ooours, then Lessor shall, af Lestor's
enpense [if Lessor receives insurance proceeds. provided that the foregoing limitation shall not apply unbess
Lcssar has maintsined the required insurance covernge), repsir such tamsge (but not Lesser's Trade Fixtures o Lesses
Cwenesst Alteranans and LNty naralarans) as so0n as ressonably posuble and this Lease shail continue i full force snd effect;

howerver, that Leises shell, of Lewor's wlystion, mak the repair of any damage of destregtion the totel oot to repair of
i J10,000 or lesy, and, In such event, Lessor 1hall make any spoficable insurance procesds avallabie to Lessse on B ressonable
at purpese. Notwithatanding the foregoing, if the required insursnce wos nobin force of Lhe iIndurance procceds are not
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suificient 1o effedt such repal, the mauring Party shall pramptly conlsibute the shorlage in proceeds a3 and when reguired Lo
mw:sﬂﬂnepﬂ; In ke pvent, however, such shornage wird due (o the fact thal by reason of the unigue nabure of the
irmprer tx, Full repl el Cost ingurance fovarage wiat not commerchslly reaionable and svailabls, Lessor shall have no
eldigation o pay for the shorags in inserance procesds ar m fully restere the urigue aspeoss of the Premises unles Lesses provides
Lessor with the funds o cover same, of sdequate assuranss thersal, within 10 days fallowing reesipt of writhen aotize af such
shortage and request therelos I Lessor regetees said funds or adequatn assurance thoreof within said 10 day period, the party
respordble far making the repalis shall eornplete thnm 33 toon at reatonably passible and thix Loste thall remnain i ol forse and
effect. If such funds or assurance are not received, Lessor may nevertheless elect by written notice to Lessee within 10 days
tharsatter 1o (1) mabee sch restoration snd repalr a3 s commarncially reasonsble with Lestor paying any thortage in proteads, in
which case this Lease shall remain in full Tarce and effect, or (1] have this Lease tesminate 30 days thereafier. Lessze shall not be
entitied to rembutement of any funds tontributed by Letses B2 repair any such darnage o destrustion. Promises Partinl Damags
due to flood or earthaguaie shall be subjeer to Paragraph 9.3, notadthstanding that there may be some insurance coverage, but the
nat proceods of any swch Inssrance shall by made avallable for the repain il made by sither Party,

2.3 Partial Damage - Uninsured Logs. i 2 Premises Partial Demage that s not an Insured Loss oosurs, unless couvsed by o
neghgent or willlul act of Lesaos (in which event Lesses shall make the repain ot Lesses's expense), Lessor may either; {I) repal such
darmage a4 soon & e by possible ot Lessor's axp fsubject ba rebmbursement pursuaat o Paragraph 4.2). In which event
this Lease shall cantinue in Tl foron and effrct, o [H) terminate this Lease by givirg wiitten notioe 1o Lesses within 30 days sfter
recsipt by Leddor of knowledge of the occuirence of such demage. Such termination shall be efecrive 60 days following the date of
such notice. In the gwent Lastar slecls to erminats thes Lease, Lezsee shall haw the cght within 10 days after recaapt of the
terrvination nothoe Lo e wiltten notkee o Léssor of Lesdes"s commitrment bo pay for the repair of sich dimage withaut
reimbursement from Losson Lesseo shall prowlde Lessor with sald funds or satisfactory sssurance thareof within 30 days after
rraking such commitmeat. In such avant this Leass shall carminue o full force and affecr, and Latsse shall procesd to make sush
Fepairs & sSon 38 redsanably possile ofter the requited fands are available. I Lesies does not make the required commitmant, this
Leais shall terminale 84 of the date tpecitied In the be dan Norkee.

9.4 Total Des fon. Mot ding ary other provision hereof, i 3 Promizes Totsl Destrucbon ooours, this Lease shall
teerninate 63 doys follswing such Destruction. I the damage of SeUtrUcion wirl Chused by the gross negligence of williul misconduct
af Lessee, Lessor shall have the rght o rocover Lessor's damages from Lesses, excapt 25 provided in Faragraph 8.6,

9.5 Domage Mear End of Term, If ot soy time during the lxat 6 montha of this Lease there is damage for which the cost Lo repair
sxceads ong month's Sa5e Rent, whather or not an Insweed Loss, Lessar may terminate this Lease effectve 50 days foflowing the date
of sezurrence of such damage by ghing 3 weltten termimation notice o Lessee within 30 days sfter the date of scourrence of duch
demage Mobtwithitarding the foregoing, if Lestes al that Hme has an exercisable option to extend Lvi Lease or Lo purchase the
Premites, then Lesion may presenss this Leate by (a) exercising such cption and (b) providing Lesior with any thertige In insursnce
proceeds |or sdequate ance thereof] ded to make the repaics on or belors the sarfier of (1] the dste which (s 10 days after
Lestsae's recelpt of Lessor's written notics purporting to terminate thit Lease, or (1) the day prior to the dato upon which such option
ewpires. I Lessee duly exercises such aption during sueh perod and provides Lessor with fonds (or sdequate ssumance thereaf] 1o
covir a0y shartage In Ingurande proceeds, Lessor vhall, st Lescor's commartially restonable eapanss, repair such damage as taon as
reatonably possible and this Lease shad continoe in full force and effect. H Lesses fails to exercise such option and proside such
funds o apsureroe during such period, thien this Lease shall terminate on the date specified In the termination notice and Lenee's
oprion shall be extingulthed.

D5 Abaterment of Rent; Lesiea"s Remedbes.

{s} Abatement. in the rvent of Premisss Parpsl Demage or Premiaes Torsd Destroction or 8 Harsrdous Substanoe Condition
fior mbich Levser b5 not respornsible under Uvs Lease, tha Rent payable by Lesses for the period required for the negal, remed)ation
or reitoration of wuch damage thall be abated n proportion o tha dagres to which Latssa's vis of the Pramise i npaired, but nat
to encead the proceeds recetvad from the Rental Value ce. All othar of Lessee hareunder shall ba periormad by
Letsew, and Lessol shall have no lability for sny such damaga, destruction, rermediation, repals of Feslorsthan extept 85 proided
herein,

by R dica. !f Leasor i3 obiigated to repalr of restore the Prambiai and doos not commencs, in & Lubitantisl sd
i aninghul way, such repalr of restoration within 90 days altter such obligation thall becrue, Lessse may. U Bny Bme prior bo the
commencement of tuch repair or restorathon, give written noties to Lessar snd to any Lenders of which Lettes haa sxtusl notice, of
Lessen’s slection to terminate this Lease on & date not ke than 60 days following the paing of such notice. If Lesser gives such
nathce and such repair oF restoration it Aot commenced within 30 deys thereafter this Lease shall terminate a3 of the date tpecfied
an saich notice. If the repale or restoration is commenced within such 30 days, this Lease shall conttaue i full farce and effect.
*Commence” shall maan sither the uncondidonal authorization of the preparazon of the required plant, or the baginning of the
actual work on the Premises, whichever first ooours

9.7 Termination; Advance Payments. Upon terminaton of this Lease parsuant to Paragraph 6. 2{gh o Paragraph 9. an equitable
adjustment shall be made concerning advance Sate Rent and any other advance paymenis made by Lesies 10 Lessor. Leasor shall, in
additian, retum to Lesses 5o much of Lessee's SecuriTy Degoait at has not been, o is not then required (o be, used by Lostor

9.8 Waive Statutes. Lessor and Lessoe agree that the termis of the Lease shall govern the elliect ol any
damage 10 or destruction of the Premizes with respect to wermination of this Lease and hereby waive the
provisions ol any present or Tuture statule 1o the extent inconsistent herewith, including, but not limited o,
Section 1932(2) and 1933(4) of the California Civil Code {as may be amended or supplemented from Ume 1o
lime}.

10. Real Property Tomes.

10.1 Definition. As ised herein, the term “Real Propery Tases® shall include sny lorm of ssessmont: roal estate, genaral,
specind, ordaary of eutrancdingey, of rental ey o ta (ather than Inhertance, personal mooms or S1tate taoes ) improvement bond;
andfor lionria fea impoted vpon o levied againgl aoy hegal or B of Ledsor i the Praject. Leisors rght 1o othar
o thetefrom, andfor Lesaor's busineds of beaing, by soy suthorty baving e diiect o indireds porsr 1 T and where the
Funds are gererated with refermnce to the Project address. The term "Res! Progerty Tanes” shall also inchede any S, fea, lev
as o change, o sy Increase therein: (I} inposed by reason of events occurring durkng the terrm of this Lease, including but

a change in the cwnarship of the Project. W) a changa in the imanovements therson, and/or [} levied or assessed on
r squipmant previded by Lestor (o Lessee pursuant to this Lease. In caleulating Real Property Teres for ary cal
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yuar, the feal Property Tases for any real ssrete tax year thall be induded In the calculation of Real Property Taxes lor such calendar
yrar based upon the number of days which such calendar year and tem yoor have in common.

13 Payment of Tames. Emcept &4 otherwiie provided in Paragraph 10.3, Lessor shall pay the Real Property Thanes spplcable
1o the Project, and said payments shall be included in the calculstion of Common Area Operating Expenses in accordance with the
prowisions of Paragraph 4.2,

103 Additional iImprovements Common Ares Operating Expanies shall not include Aozl Property Taxes spacified in the ax
aessor's records and work shests s being cavsed by sddition sl improvements placed upon the Project by olher lessees or by
Letdor for the exslutive enjaymant of sach other letieet. Motwithatending Paragraph 102 hereol, Lesses shall, however, pay o
Lessor at the tme Common Ares Operating Expenses are payabile under Paragraph 4.2, the entirety of any mcrease in Real Propory
Taxes if assansed solably by reason of Alterations, Trade Fatwes or Uity installations placed upon the Premives by Levsers or a8
Lessee's request ar by reason of any alterafions or Improvements to the Premises made by Lessor subiequent to the exscution of
this Leate by the Parties.

104  joint Assessment. If the Building |5 not separately assessed, Real Properly Tanes allocated to Lhe Building shall be an
equitalls pregarten of the Real Propesty Taoet for all of the land and i provernents inchuded within the tas parcel sssesied, such
proportion to be determined by Lessar from the respective valuations assignad in the assessor’s work sheets or such other
Information a3 may be reasonsbly avsilable, Lessoc®s restonable determination thareol, in good faith, shatl be conclusive.

10.5  Parsonal Property Tames. Lesses shall pay prior (o definguency all tanes assesied sgeinat and levied upon Leises
Owmved Alterations and Ukility instaliations, Trade Fixtures, furnlshings, equipment and all personal property of Lesses contolned in
tha Premises. When poassible, Lessee shall cauae s Levsee Dwned Alterations and Utility installations, Trade Fixtures, furnishings,
equipimient and all other personal property to bo sssasiod and billed separately from the real property of Lessoe i sy of Lesses's
said property thall be sstested with Lotaor’s real propocty, Lesioe thall pay Lessor the tanes attributable to Lesses’s property within
10 days after recelpt of & wiltten statement setting forth the taxes applicable Lo Levses™s propety.

11, Umnfsies and Services. Lessee shall pay lor all waler, gas, heat, ight, power, tolephone, trosh disposal and sther uriities and
services suppliad to the Premises, togather with any tages thereon, Notwithitending the provishens of Peragragh 4.2, # at any time in
Letzar's sobe [vdgmant, Lestor determines that Lesses 5 wiing & disproportionate smount of water, slectricity or other commonly
maetered utilthes, or that Leyses is generating such a lorpe volume of rath a3 to require 30 Increate in the size of the trach receptacle
ardfos an increate bn tha number of tmes per month that it s emptied, then Lesior may incresse Lessee®s Base Rent by an amount
#queal b0 sush intressed coats. There shall be no sbatement of Rent and Lessoar shall not be Bable in any respect whatioever for the
insdequacy, stappage, interruption ar dissentinuance of any utility or service due 1o riol, dtrike, labor disputs, breakdown, socident,
repalt of ather cale bevend Lused s ressonable contral or in cotperation with governmantal reguest or dlrection.
12, Axeigi t and Subletting

111 Lewsor's Conent Ragquired,

(3} Lesise shal not voluntarily or by operation of law atsign, transfer, mortgage or encumber [collectively, *ansign ar
aRshgnment”] or wblet 5Y or sy port of Lasses's interest im this Lesae or i the Presnd st withaul LEsiar's prios wiltlen content;
provided that Lessor's consent shall not b requined Tor any assignment or sublease between Lossor and any
entity controlled by, controlling or under commaen control with Lessee (a " Lessee Affilinte™).

b} Uniets Lessen, or @ lessee Affiliate controtling Lessee, Ie s corporation and itt stock s publicly traded on &
aanensl ttack exchange, a change in the control of Lessee (o such Lesses AfMiliate) shall constitute an sssignment requiring
consent, provided that neither of the following transactions or series of transactions shall constitute an
assignment requiring Lessor's consent: (i) an initial public offering of the stock of Lessee on a national
exchange; or (i) 8 menger, sale acquisition or other transfor of substantially all of Lessee's shares or assets
which does not result in the Net Worth of Lessee being reduced in excess of the maximum smount permitted
pursuant bo Faragraph 12.1(c) below, as long as the surviving entity (if Lessee is not the surviving entitly)
assurmes the Lessee’s obligations under this Lease, Without limiting the foregoing, the —Thatransier, ona
cumulative basts, of 5% 35-0r more of the voting control of Lemes (provided that reasonable resirictions placed on the
transfer or Lessee’s sinck or voting control pursuant to a bona fide Minancing transaction shall not be congidered
& transfer of voting control for the purposes hereol) shall constitute s in goatrol for this purpais

b Tha lnsvobvarmant of Lestee or IS 355218 In any Irsnaaction, or serkes qrmm [y way of marges, sale, acquisibon,
Firancng, trarafer, ‘everaged buy-out or otherwise), whether or net a lermal sxiignment of hypothacation of this Lease o Lensee's
aspets ocowrs, which results or il result in a reduction of the Net Worth of Lesces by an amownt greater than 25% of such Met
Worth a1 it wat repratented 3t the hime of the exedution of this Lease of ot the Sme of the most recent sssigrrment to which Leswer
has oonsented, or 33 it sasts imenediately prior (o 5aid iensaction of ransactions consfuting such reduction, whithewer was or s
greaten. whall B eantidered an atgigrement of this Leade to which Leisos may withhold s coment, "ot Warth of Lestes™ thall mean
the et worth of Lessee |exduding any guarantors) astablished under genarally acoepted accounting prindabes,

{d) An ssuigremant or wublething without Lessor's consent as required hoerein shall, o1 Lessor's option, be a Default
curabla after notice per Paragraph 13.1[d), or & noncurable Bresch withaut the necasity of any notice and grace pedod, I Lessor
elects to trest such unapproved sspgamant or subletting a5 3 nontursbie Bresch, Lessor may slther: (i} tzeminate tha Lease, or (i)
wpan 30 days written notice, indrease the monthly Base Rent to 110% of the Base Rent then in efiect. Further, in the event of wuch
Bresch snd rental adjustment, (i} the purchase price of any option lo purchase the Pramites held by Lesses shall be subject to simillar
adjustrnent 1o 110 of the price previeusly in efect, and (i) afl Bred snd non-fived rental adjustments scheduled during the
remaindar of the Leasa term shall be nciessed to 1108 of the scheduled adjusted rens.

{e] Lessee's remady for pry bresch of Paragraph 12,1 by Lewsor shatl bo limited to compensatony damages andfor
infunictive rellef.

{1} Lewsor may ressonsbly withhald eonsent to e proposed ssyignment o subletting IF Lettes is In Dalfault 3t the tme

gl wh:m!' i i 8 dhe minimis partion of the Premises, ie. 20 wquare faet o lefi, 1o be uied by a
rdmhmnmmmﬂruddmﬂtmﬂgnwﬁwwwwmmm:m
Ferma and C o A g

b mulhnor'sm "o asskgrment or Mumll {i} b effective without the axpres written
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smumption by such asignee o sublgsses of Lhe obligations of Lessee under this Lease, () release Lessee of any obligarinas
mereunder. oF (ili) altes the prirary Rability of Lesdes for the payrment of Rent ar lor the performance of sry other cbligstions to be
periormed by Letsee.

(B] Lessar may sctept Rent o0 performance of Lesiee's oblipations Trom sy paruon other then Leties panden g S0000wal o
dissporoval of an asthpnmant. Naithar 5 délsy in the appraval or didspproval of such st naf Lhe sccep af Rent ar
periormances shall CONSOTULE 3 walver or S10ppel of Lesinr's Aght 1o emerche ity remedies for Lessee’s Default or Breach

e]  LEsied’s condent Lo ofy JiLgRmant of ubieth ng ihall not conititute & consent to sny ublequent aulgnment of
subleming.

{d] b the evert of any Dafsull or Breach by Lesses, Lessor may pioceed divectly againit Lesses, any GUSraniors of arpong
chie respomibie for the urhrr'mrrnf Lessee’s obliganions under this Leade. intheding any ssgnee o ssbleee, wthout Bt
enhauiting Lessors r SRAMAL aOW OLNES o entity responsible therelor 10 Lessor, OF 3Ny secwrity hald by Ledioe

el Eachrequest for content 1o an atdlgnmant or subletting thall be in wiiting. sccompanied by mlormation relavint Lo
Lessor's determingtaon a1 (o the Fnsncial and operabonal responaibity and g nops 5 of Uhe o7 FSgnee of wubleties,
nchuding But not lnited to the intended use and/or reguired modification of the Premises, i any, together wirh a fee of 5500 &
conpderstion for Lessor’y consdenng and processing said reguest, Lesses agrees [0 provide Lessor wilh sich other of additional
Indormation andfor documentation a3 may be reatonably requested. (See also Paragraph 36]

Ml Aay anignes ol, of sublesses undir, this Leme shall, by reason of sccepting such slsgnment. enlerng into Juth
sublesse, of entering into posseision of the Premises or any porthon theredl, be deemed to have stsumad and agreed to confonm
and comply with sach and gvery term, covenant, condition and cbligation hevein 10 be obierved o performed by Lessee during Lhe
term ol 12dd assignment or subleass, other than such obligations as are conirary (o o incomittent with provisions of an assignment
o0 subleare Lo which Lessor has specifically consented 1o W wiging.

{g} Lessor’s conient to any aisgnment of ubletting shall not ranster to the aisgnee of sublelses any Option granted 1o
Nﬂﬂmhﬂﬂhu-ukummwmhfhmmmhlmlnﬁm {See Paragraph 35.2)

123 Additions| Terms and Condirs The following tenmd and cenditions shall spply to any
“#-Mwlnmdﬂwmwtﬁhmm:hlhwmmﬂnﬂmﬁmwmlsmmm o rat
expresily incorporsted therein:

(2] Lesies hereby sasigns and trandlen to Lessor o8 of Lewsee's Interest in o Rent payable on any sublease, and Lessor may
collect wich Rent 3nad agrply same wward Lesace's obligstions under this Lease; provided, however, that w3 Breach shall ocour in
the parfarmance of Letses's oblgstions, Lestes muy coliect said Rent. I the event that the amount collected by Lessor excecds
Lessee's then cutstanding obfigations any swth excess shall be refunded to Lessee. Lessor shall not, by reason of the foregoing or any
mﬂtﬂfmm.meﬂlmMalMhdnmm&mthmlmfuwuhu.ﬂmu
perlorm and comply with any of Lessee's obliga 1o such wulbil Lensee b y irrevacably authonizes and directs sny such
uﬂuﬂnwmbld-wmmummmul&mu.nuln!b-p-n‘— of Lesses’s obiy, % der
thit Leatd, 1o pay 10 Lessor ol Rent due and to becoma due undar the wublease, Sublasses shall rely upon ey suth noties fram
Lessor snd shall pay all Rents to Lessor without sy obigaton o fght o ifduire 5 1o whether such Breach ewists, notwithstanding
any clalm from Lessés Lo the contrary.

(6] in the event of 3 Breach by Lossee. Lessor may. ALt opton, reguine tublesuee to attorn to Lessar, in wihich event Leisor
whall whderiaks the obligs of the wrder such subleass from the e of the exercise of sald option Lo the expiration of
wich wubdease. provided, howevern, Lissor shall not be Rable for any prepaid rents or tecurity depost pasd by such sublasien bo sudh
subdessor or for any prior Defaults or Breaches of such sublesior,

fel  Amy matter reguirsng the consent of the subl o umser & & vhall 3lsn requirs the consent of Lessar

(0] Mo wwblewser shall hurther sasign o subdet all or any part of the Premiles without Lessor's prior written consent .

(=} Lessor shall defiver a copy of any notice of Delawt or Breach by Lesses 10 the sublesies, who shall have the right ta cure
the Default of Lessee within the grace period, i any, wpocfed in such nonce, The sebieisee shall have o ight of reimburement and

| effset tram and against Leises tor any such Defaults cured by the sublessee,

(1) Notwithstanding anything to the contrary hercin, for an approved sublease of the entire Premises for
the entire remainder of the term, if the Net Worth of the sublessee is equal (o or greater than the Net Worth of
Lessee, the Lessee shail be releazed from any obligations under the Lense that acerues after the effective date of
the sublease,

1% Dwfault; Bresch; Remedies.

131 Default; Breach. A “Default” o defined as a Bailure by the Levies to comply with of periorm aoy of the terma,
covenants, condinant o Rules sed Regulstiont under this Lesre. A “Breach” i defined 31 the scewrerds of one or more of the
lofowing Defaults, and the faiiure of Letters i cure such Default within ary spplicables grece period;

lal The aband, it of thee Premises; or the ing of the Pramiuws without providing a commercially remonabie level
of pecurity. or where the coverage of the property insursnce described in Parageaph R.3 s jeopaedized a1 & rewlt thersol, o without
providing reasenable sswrandes o minimice potential vandalizm.

(B} Tha lallure of Leties to maks by payment of Hent or sry Security Depasi reguired to be made by Lesies hevewndes,
whethes 1o Letsor of to a third party, whan due, to provide restonable svidence ol insurande or suroty bond, or to Fulfill ary
obligation under thes Laxie which andanger o threstern life or property, whers such Fallure continues bor 3 period of 3 basiness
dirys following written nobos 1o Letsee. THE ACCEPTANCE 8Y LESSORA OF A PARTIAL RAYMENT OF AENT OR SECURITY DEPOSIT SHALL
NOT CONSTITUTE A WANVER OF ANY OF LESSOR'S RMGHTS, INCLUDING LESSOR'S RIGHT TO RECOWVER POSSESSION OF THE PREMISES.

(e} The faiure of Ledier to allow Lessor and/or s agents Socais 1o the Premises of the comméssion of wisdle, Sct or scts
constituting public or private nushance, andfor an Bogal actvity on the Promizes by Letses, where such sctions contirue for a period
ol ¥ business days fodlowing wiitten rotics to Lessee. In the event thal Lestee commiis waste, 3 nulsance or an lagal activily &
mmmmeﬂﬂwmﬂwd‘:mulmwﬂhmmmanﬂnﬁ

(d] The fsilure by Lessee to proside (i) r dence of compliance with Applicable Bequirements, (i} the
wervice CONTrRCL, (i) the rescasion of mvmmwmwhﬂlm i} 5n Etoppel Cerfificate or lnancial statemenes,
Iv] g reguected subor {wi) evidencn concerming ary wnd/for Gt {wiil) any document requotted under

41 [wil) material salety data thaets (MSDS), or (] 3ay other dosumentation of information which Lessor may reasoaabiy
Letser uncer the terms of thit Lesse, where sny such falure continues for 8 period of 10 deyvi follawing witten notcs to
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{el A Defuil by Lessee o to the terms, covenants, conditions or provisions of this Lease, o of the nules adopted under
Paragragh 2.9 hereol, other than thote described in wubparagraphs 13 1(a), (b], (c) or (0L sbove, whire such Delaull contmues bar &
period of 30 days after written notice; provided, henssver, that i the nature of Lessess Delault i such that more than 30 days ame
redsonably requined for s cure, then it shall not be deemed to be & Breach if Letses commences such cure within said 30 day perod
and thereafter diligently prosecutes such Oure 1o comgletion

M The cocurrence of sy of the lollowing events: {i] the making of ary general srrangement or asdgnment for the benelit
of crediters, (§] becoming a “debtor” as defned in LLULS.C & 101 or sy SUC0esion statule thereto [unless, in the cae of 8 petiton
Flad against Lesser, the same |y dismicied within 60 day); {11 tha appaintrrent of 3 trustee o receiver 1o take posseisbon of
substantially 3l of Lesses's aisets located af the Premises or of Lessree’s interest o this Lease, whane polsession is not restored to
Lesses within 30 days: or (i) the attachment, esecution or othe judical selpure of substant ally all of Lesses's sssets located at the
Promites or of Lessee’s interest in this Lease, where fuch selzene is not discharged within 30 days; provided, horwewer, in the event
that any provision of this subparagraph is contrfary Lo any apsiicable kv, suth provigion shall be of no foroe or eflect, and nol afect
v validity of the remaining previsiens.

(g} The dscoveny that ary Francial statement of Lerses or of any Guaantor glven to Lessor wat materially fake

(hl M the perfarmance of Lessee’s oblgations under this Leste i guacanteed. (I} the death of & Guarsntor, (1] the
termanation of 3 Guarantor's Nabelity with respect Lo this Lease other than i atoondande with the terms of such guaranty, (ilil a
Guaranior's becoming insolvent or the subject of a bankruptoy Bling, [iv) a Guaranior's refunal to honor the guaranty, or (vl a
Guaranter's bresch of its guaranty abligation an an antidpatory basis, and Letiee's Lailure, within B0 days follawing written notics of
B SUER EvEAL, 10 HrdrelSe wrllten MlErnative asuvance oF secunity, which, when coupled with the then exliing resources of Letses,
equals o excredi the combined Anancal resources of Lotsee and the Guarantort that exiited at the thme of execution of this Lease.

132 Remadies. W Lessee Falls to perform amy of it sfirmative dutses or obligsbons, within 10 deys after written nobee (or in
cae of an emergency, without notica], Lessos may, at its ophon, perdorm such duty or obBgation oh Lessee's Dehall, inchuding but not
Emited o the abrning of reasonably required Bonds, irdurince policied, or povernmental boerdes, permity o spprovals. Ledsse
thall pay to Lesior sn amount egual to 115% of the oouts and expentes incurned by Lessor in twch performancd vpon receipt of an
Imvalce therefor. In the event of & Breach, Lestor may, with or without Further notice or demand, and wilhout Baiting Lessor o the
wxprciie of any rght of revmady which Lo may huee iy resson of such Bresch:

{a}) Terménate Lesses's right Do possession of the Premices by any lawful means, in which case this Lease shall fermbnate
and Letses shall immedistely Lurrande posieision to Lettar In wueh svent Lejsor thall be eatithed to recoves from Lesses: (i) the
wnpaid Aent which had been earned at the tdme of termination; (i) the worth ot the Bme of swand of the SmMoust by wivich the
wnpakd rent which would have been samed sfter termination untl the Bme of swerd Saeed) the Smosnt of such rental lois that the
Lessed proves could Mave Deen reasonably svaided: (i) the worth at the tirhe of Jward of the amount by which the uhpald rent for
the balance of the lerm after the time of sward eaeeeds the srnaunt of such rental lpas that the Letses presres could be resionably
avostad; and () 2y Other 3Mount NeCesiany LD compeniate Lesior for ol the deltiment prosmalely cauied by the Lesies's lallure
ta perform its obligatant under this Lease ar whith n the areinary (oorse of Things wousd be Nuely 1o resut therefrom, inchuding it
mot limited (0 the cosk of recovering possesson of the Premies, expenses of reletming, Inciuding necessany rnovation and sllerition
of the Premces, reasonable Mroreys fees, 2 thal pommon of 2y [B3LAR COMMISTon D By LEStor & (ORASCTon with This Lesse
appi-caipe (0 the unexpioed term of this Leade. The worth ai the fime of swand of the amount rederred Do an prowision ) of the
mmedialely preceding rentence shall be computed by discounting such amount at the discount rate of the Federal Reserve Bank of
the Deztrict within sehich the Premees are located at the fime of sward plus one percent. Eforts by Lesior to mitigate damages
coused by Lessrs's Breach of this Lease shall not walve Lessor's right 1o recover any damages 10 which Lessar |5 otherwise endiled.
termination of this Lease i obtained through the provisionst remedy of uniawiul detsiner, Lessor vhall have the right to recower in
such procecding any unpaid Aent and damages a5 are recoverable therein, or Lessor may résen the right 10 recawer all or any pan
thereol in & wepaiste st il 5 notice snd grece period required wnder Paragraph 13,1 was nol previowily ghoen, 8 notice (o pay rent
o quit, or Lo parform or quit given to Lessee under the unlawful det@nes statute shall alvo comtitute the notce reguled by
Paragraph 13.1. Wn such case, the appiiceble grace period required by Paregraph 13.1 and the unlawlul detainer suatute shall run
conpurrenthy, snd the lailure of Lesses to cure the Defaull within the greater of the two such grace periods shall constitute both an
wrilpwd ) detsings and 5 Braach of this Lease entitling Lesior to the remedies provided for in this Lease snd/for by sad statule.

(b} Conticue the Lesas and Lestes's right to postessian and recover the Ront at it becomas due, in which svent Latses may
sublet or asslgn, subipect only to reasonable bmitons. Acts of malntensnce, efforts to relet, snd/or the sppointrent of & receiver
o protect the Lesioc's interests, thall not comtitute a3 termensbon of the Lestee’s nght to possesgion.

[} Puriue any other remedy now or herealter avallsble under the leis o judiclal decislons of the state wharen the
Premiet are locsted, The sepirstion or ermenation of thiz Leste sand/or the tarmenation of Lewee’s rght to potsesion thall not
refleve Ledsse from lability under any indemanity prowisions of this Lease a5 to matters ccurring or accruing durng thi term hesaol
o by reagen of Ledten's occupandy of the Premines

133 inducement Recapture. Any agreement for free or abated rent or other changes, the cost of tenant improvernents for
Lestaa paid for of performed by Ledsod, HWWMUMHWWE#IHH‘mﬁWMHHnMMW
or consideranon for Lessee's entenng nio this Lease, all of which cor d to a4 "ind
Provitione,” smlmmwmmwmﬂummwmnﬂwulummmmcmm“ﬂ
this Lease Upom Breach of the Lesie by Lesies, any such nducement Prosision shall automatically be deemed deleted from this
Leois and of no further forcs of ofect, Bad boy fent, other charge, bonud, inducement o conslderaban theretolore shated, gren or
paed by Lestor under suth bn Inducement Provision shall be immediately due and pavable by Lessee to Lestor, notwithatanding amy
subLequent cure of Laid Breaeh by Letses The soceptance by Lestar ol rent of the ture of the Breach which initisted the operation
of thiv paragraph shall rot be deemead 3 walver by Lessor of the provisions of thes paragraph unless specificslly o stated in wriling by
Lewnr st the time of tuch acceptance,

1343 I.Illﬂl.lrﬂl. Lessee hereby scknowledges that late payment by Lestee of Bent will caute Lotsor to éndur oosts not
contemplated by this Lesse, the evsct amount of which will be extremely difficult to ascertain. Such costs include, but are aot
Emited to, pr g and wet, and Lt charges which may be imposed apon Lessos by any Lender, Accordinghy. If
“Mﬂ“mbemﬂlmﬂhlﬂw-ﬂlﬂ 5 days alfter such amoant thall be dus, then, without sny regeirement for notice o

se shall imedistely Doy 10 Lidior & one-timas late charge egusl to 10% of sach such overdus smount of 5100, whichevei

fon pTes herely Bgres that such late chasge represents 3 fair and regscnable estimate of the costs Lessor will incur by
Lale paymant. Acceptence of duch Lite charge by Lesior shall it no event conititule 5 welver of Lexise's Delault of
pect [0 SN v Erdiue amaunt. for prevent the esencise of ey of the other rights and remadies granted hereundar. In
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tha event that a late charge s payable hareunder, whether or not cofected, for 3 congedutive installments of Base Rent. then
notwithstanding amy prowisen of this Lease to the contricy, Base Rent shall, st Leasor's opton, become due and payable quarterdy in
advane,

135 Intereil  Any monetscy payrment dus Ledia® hereunder, other than late changes, hot recmued by Letior, when dus dhall
bear interest from the 315t day after it was due. The interest {“Interest”) charged shall be computed 31 the rate of 10% per anmum
st fhull rat smcesd L masimam rati allovesd by las. bnterest ki paysbla In sddition to Uhe potentisl late charge provided fas n
Paagraph 13 4

i36 Rresch by Lessar.

{2} Motice of Breach. Lessor shall not be deemed in breach of this Laase unless Lessor fails within a neasonable tme to
perisem an obligation reguired to be perlormed lry Lewior, For puipote of this Pacagraph, & ressanable Sme shall in no evenl be

EI-M.-I'IID{: than 30 days after receipt by Letwor, snd any Lender whote name and address vhall have been fuimmbed Do Lesses n

writing for tuch purpase, of written notice spacifying whersin such cbiligatan of Lotser has nat bean performisd; provided, howeves,
that if the nature of Lessor's obligathon is such that moni than 30 days are ressonably rogubned for its performance, than Lessor shall
At e b Breseh if performance i commanced withln tuch 30 doy perlod and theseafter dillgenty purtusd to campletion.

i8] Performance by Lasses on Behalf of Laswar. In the gvant that nelthor Lewsor Aor Lender cures aid Bresch within 30
daye afver receipt of waid notice, or I havieg commenosd 200d curs they oo POT dilgently purios it to oomplansn, then Leses may
wlect to Cure 2ot brach ot Lessad's expande and offset from Rent the actusl and ressonabla cost to perform tuth cura, provided
howaseuer, that such offset shall not exceed an amount sgual b he greater of one month's Bace Hent of Ehe Seourity Degots,
reierving Lmres right to reimboriement from Ledior for any Luth eipende by exdeld of tueh ofiat. Leicee ihall dooument thir 005t
of said cure Brd Supply L8i0 dotumantilnn 1o Leiiod.

14, Condamnation. |f the Premses of any pornon thereol s taken wnder the powesr of eminent doman o wold under the thoeat
of the exercize of waid power [colisctively "Condamnation”], the Lades thall terminate 5t to the part taken as of the date the
condemning authority takes titie or possession, whichever fir cocors. 1 more than 104 of the Roor area of the Unit. or more than
15% of the parking spscet i taken by Condemnation, Lottet may, 3¢ Lestes’s option, to ba crercited Inwitng within 10 days after
Lessor shall have ghven Lessee writien notice of sweh taking (or in the sbsence of such notlce, within 10 deys after the condemning
authority thall have faken potusttion) termidnate this Lesie a3 of the dale the condemning authasity tabes such possensian. (Flessea
does nol terminate this Lease in accordance with the foregoing. this Leass shall remain in full force and effect as to the portisa of the
Pramides femasning, axcopt that ths Brie Reot shall be reduced i prosarion o the reduction in utility of the Premiues chutad by
such Condemnation. Condemnation swands sndior payrments shall be the property of Lessor, whether such award shall be made 35
eompantation for Seninution i value of the lestehold, the valss of the part tien, & lor teveras oe damages: provided, howevet
that Lessee chabl e entitled to ary compensstion paid by the condemnor fior Lesses's relocstion enpenses. (065 of busingss goodwill
andfor Trade Fixtures, without ragand to whather or not this Lease Is terminated puriuant to the provisions of this Peragrapgh. AN
Alerations and Uity InstaSations made to the Premises by Lesses, for pergeses of Condemnation only, shall be considersd the
proparty of the Letiee and Lestes chall be entitied to ary and all compeniatian which bt payables tharefor In the event that this
Leaie it ned terminated by reason of the Condemnation, Lesior shall repalr any damage 1o the Premises caused by such
Condomnation.
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153 P andin of Brokait F Letzgr and Lpssor each represant and warrant to the other

that it bt haed o deadings with sy paron, irm, broker or findad (oUhaer than the Brokers, i any) in connectan with this Leals, and
that no ane other than 31d named Brokers £ ontitied to any commistion ar findec's fer in connectian horewith. Lesies and Lefwar
dio esch hereby agree to indemnlly, orotect, defend and hold the other harmless from and agaeinst kabdlity for compensation or
charges which may be claimed by any swch unnamed broker, finder or other simila® party by reason of any dealings or actiont af the
Indermnifying Partn induding any costa, expenaes, sitorneys’ fees reasonably incurned with reapect thereto,

16. Extoppel Cernficates.
{al Each Party (a5 “Responding Party™) shall within 10 days after written notice from the other Party [the "Reguesting
Party”] exccuts, acknowledge and deliver to the Requaming Farty a matement in writing in form similar to the then mest current
“Estopeel Certificate” form published BY AIR CRE, plus such additional infermation, confirmation andfor ststements &5 may be
reasanably requested by the Regueting Party.
M=) 1f the Responding Party shall fail to execute or defiver the Citoppel Certificate within such 10 day period, the Regueting
Party may sxecute an Estoppel Certificats stating that: (i) the Lease b in full force and effiect without madification cacept a5 may be
represented by the Aeguesting Party, (§) thare are no unoured defaelis o the Reguesting Party’s performance, and (&) i Lessor ks the
Requesting Farty, not morna than ene manth's nent has been pald in advance. Frospective purchasars and encumbrancers may rely
mm-mnmmamummmmmnmwmnhmmmhm«mhu
coniained in said Certficate. Inoaddi Acdges that any lailere on fts part to provide such an Estoppel Certificate will
hﬂﬁaﬂmmmhwtnimmnﬁmnmlmwﬂhumhumdﬂiﬂ:hﬂlh
ulz b0 @scemaln. Accordngly, should the Lesses fal 10 exeoute sndfor dillver s requested Eroppel Cermificate in a
tha monthly Base Rent sha®l be avtomatically increased, without ary requirernent for notice to Lesies, by an re
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ogual to LOW of the then euisling Base Rent or 5100, whichever i greater for remainder of the Leate. The Parthes agree that such
Increase in Baie Rant repoisents fale and reasonable compensaton for the addinonal riskfoosts that Lessor will incwr by resson of
Lessee's failure ta provide the Edtoppel Certifcate, Such oress in Bass Rent shall in no svent constitute a walver of Lesses's
Delaull or Breach with respect to the fallung 10 provide the Estoppel Certificate nor prevent the exertne of any of the other ights
and remeedias granted herownder.

e} M Lessor desires 1o finance, refinance, or gell the Fremies, or any part thereol, Lessee and all Guarantoey thill within 132
days slter written notice from Lessor deliver to amy potential lender or purchaser designated by Lessor such finandsl statements
miay e reasonably required by such lender ar purchases, including but rot limited to Letsee’s Snancsl siatements for the past 3
yesrs. AT ssch fnancial statements $hall be recelved by Lessor and such lender or purchater in confidence and shall be uied only for
the purgases hensin set farth,

17. Defalton of Lewsar. The term “Lessor” as used herein shall mean the cwner o owners a1 the time ingueation of the fes dile to
the Previdses, on (1 Usis B » sublease. of the Lessee's Interest in the prios lease. in the event of 3 transfer of Lewior’s title or interest in
the Prewises of this Ladse, Leisar shall dellver 1o the transheres or acsgnes {in cash or by oradit] any unused Securicy Deposit held by
Lessor Upon such transfer or assignment and defvery of the Security Depoait, 23 sforesaid, the prior Lessor shall be refieved of all
lisbali ey with respect to the obifgationt and/or covenants urder this Lease thercafter to be performed by the Lestor. Subject to the
fasagalng., the obigarions and/ar covenants In this Leate to be poriormed by the Lessor shall be binding only uon the Letsor bt
herelnabove defned.

18. Saverability. The irvalidity of any provishon of this Lease, s deterrmined by a cowrt ol competent furtsdsction, shall in nd way
affect the valuiy of sry other proviskon hereot

19. Dowys. Unless ofberwite spacifically indicatad 1o the contrary. the word “days’ 3s used lathis Lease shall mean and refer to
calendar davs.

. Uimitation on Lisbility. The obligstons of Lessor under this Leavs shall not ronstitute perional obligstions of Lessor, or its
pariners, members, direciors, officers or sharehobders, and Lesies shall look to the Prembsas, and te no other aasets of Lessor, for the
satisfaction of any Bability of Lessor with respect to this Lease, and thall not 1eek recourse sgainat Lesiar's partners, memibsers,
directars, officers or sherehalden, or any ol their perone] assets for suth satislaction.

2L Time of Exsence. Time i of the etsence with respect to the pedformants of 3l obfigations to be performed or abserved by the
Parties under this Lease.

22, Na Price or Other Ap e SR This Leats contsing all agresments betwesn the Parmes with reupect 1o any
matter mentioned hergdn, and no other prior or contemporaneous &g Vet o s ding shall be effectve. bessesal-basias

23, Notioei,

231 Naotics Requirements. All notces required ar permitted by this Lesse or applicable bow shall be in writing and may be
deltvered in parson by hand or by courler) of may be sent by regulan, certtfed or registerad mall or LS. Postal Serves Express Mall,
with postage prepatd, or by facsimile transmision, or by emal, and shafl be deermed suffidently glven H served Ina manner spedilied
in this Parsgraph 23, The sddrestes noled sdiacent to o Parby's signature on this Lease 1hall be that Party's addres for dedivery or
makling of natiees, Fither Party may by written notice to the other 3pecily o diferent adidress for notice, sxcept that Lpon Letiea’s
taking possenson of the Premites, the Prembies shall constibute Lesses’s address lor nolice. Amﬁf #ll notices 1o Lessor shall be
concurrantly trarmitted to such party or parties at such addresses as Lessor may Mrom time (o tme hereafter designate in writing.
(Sce also Paragraph 60.)

3.z Date of Kotice  Any notos sent by reghitersd or cornfied mail, return recept requested, thall be deemed given on the
date of delkeery shown on the receipt card, or if no delvery date [s thown, the postmark thereon. I sent by regubar madl the notice
shall be deemed given 72 hours after the same Is addressed #s equired harin and matied with postage prepald, Notices delivered
by United States Exprets Mail or svernight courier thal gearantees net day delivery thall be deemed given 24 hours sher delivory of
the same to the PosTal Service or courer, Notices defivered by hand, or transmitted by iacuimile ransmiation or by email shall be
desmed deliversd upon sctual recelpt. If notice is received an a Satvrday, Sunday or legal holiday, it shall be deemed received an the
et bursiness day,

24, Walvers,
{2} Mo wabier by Lessor of the Default or Breadch of any lerm, covenant o condithon hereof by Lessee, shall be deemed a
waver ol any other term, © or il I or of any suly Default or Breach oy Lessee of the same or of any

Sther term, covensat of Condithon hbreol. Leiior's corsent 1o, o approvsl of, sny act shall Aot be des Mad to rendes unRetastary the
obtaining of Leszor's consent Lo, of approseal of, any subdeguent of donikar aet by Lestes, of bé conilrved as the Basks of an estoppel
to enlorce the provishon of proviskons of this Lesass requirkng tudh content.

{b] The acceptance of Rent by Lessor shall not be a2 waiver of any Dafault or Bieach by Lessee. Any paymant by Lemes may
be ccepled by Lesior on sccount of monies of damages due Ledsar, notwith standing say qualifyiag staterments or conditons made
by Latses In connectan therewith, which sudh statements and/for conditlons shall be of noe force or effect whatsoaeer wnless
specifically sgread to in writing by Lossor at or befiore the time of depasit of such payment.

(e} THE PARTIES AGREE THAT THE TERMS OF THIS LEASE SHALL GOVERN WITH REGARD TO ALL MATTERS RELATED
THERETO AND HERERY WAIVE THE PROVISIDNG OF ANY PRESENT OR FUTURE STATUTE TO THE EXTENT THAT SUCH STATUTE IS
INCORSISTENT WiITH THIS LEASE,

25, Disclosures Regarding The Nature of a Real Futate Agency Relstionahis.

{a]l When entaring inte 3 discustion with 3 resl e2tate sgent regarding & real eslate wransaction, & Letsor of Lescee should
froem the oulset enderstand what type of agency relatiomnbip or representaticn it has with the agent or agents in the trantaction.
Lesisr and Letdee scknowledge boing advited by the Brokers in this transsction, as lollows:

) Leaser Agent. A Levsor's agent undrer a llatlng agreement with the Letsor 3cts &4 the agent for the Lessar andy. A
o subagent has the following afTnmative abligatons: T the Legsoe: A Rdudary duty of utmost care, integrity,
L rud loyaity in deslings wath the Leisor  To the Ledies ood the fossar: (a] Diligent sxarcise of reasonabie sidils and cam @

Piage 18 ol 20
Lavt Editedl. 2/26/2008 314 A




performance of the agent's duties. [b) A duty of honest and fair dealing and good faith. o) A duly to dischose all Facts known be e
agent materially sMecting the value or desirability of the proparty that sre nol known to, or within the diligent sttention and
abprrvation of, the Pastiss AR Sgont s Aot ohligatad te revesl te slther Party amy conlidentisl Salarmation astained from the ather
Party which does not bwolve the atfirmative duties set forth sbove.

(i) Lespes's Ageme. Am agent S AgOes Lo 30t s agant for the Lestes onky. In thets STusmans, the bent & nol the
Leizor's agant, avan if by agresment the agent may receve compeniation for service: rendered, gither i full o in part from the
Lossor Am agent scting only lof 3 Lesses has the irg Affirmateee - Tothe Eriten: A Fduciary duty of utmotk cane,
mtegrity, hvaetny, bad layalty in desbag with fhe Lessss W {a) Dikgent esercive of reszenable skilis and
carg in performance of the agent’s dutted. [B) A duty o hansit and far dealing and good laith. (e} & duty ta disclace 5% tactz known
o tha agent materaily affecting the valus or desirablliny ol the progesty thal are not known Lo, o within the dligent attention and
abisryation of, the Parder. An ageat is not chligated 10 reveal to either Party any confidential information abitsined frem the ather
Farty which does not iwvodee the affirmative duthes a0l forth abave,

{3} Agent Reproienting Both Legsor ond Lrssee. A real etaie agent. either actng directly or through one or mare
ssociste lesnaes, can legally be the agert of bath the Lessor snd the Lewses in & Dranssction, but only with the knowledge and
condent of Both the Lessor and the Lessee. In @ duat agency stwation, e agent has the lollowing affirmative chiigations to batk Lhe
Ledsor and the Lessee: {a) A fiduciary duty of utmost cace, Integrity, homesty and leyalty in the dealings with elther Lessor or the
Lessee, (b} Other duties to the Lessor and the Lessee as stated above in subparagraphs (i) o (il i representing both Lestor and
Leseee, the agent may not without the expreass p of the espetiie Party, diclose to the other Party that the Lessor will
Secept rent in an amount loxs than that indicated in the Esting or that the Lesses it willlng 1o pay B higher sent than thst offered. The
abowve distia of the égent in & resd sitate transaction do not releve a Lossor or Leaises from the responaibility to protect thelr cwn
intarests. Lessor and Lesses should carefully read all agreemenlts to auure that they adnquately oxpress their understanding of the
transncfion, Aresl ertate apend I8 8 person gualified 1o advise sbout real estate. (Il legal or tax advice |s desined, consult a competent
profeigonal

| 26. Mo mighe Te Heldaver, Lottes hat no Fght 1o retaln postetson of the Premmied or any part thereol beyond the esplration or
termination of this Leate. I the event that Lessee halds over, then the Base Rent thall be increasad to 1507 of the Base Rent
applcable immediately proceding the expimton or termiration. Heoldover Baxe Rent shail be calculaved on monthiy basis, Mothing
centalned herein chall be constived a3 coasent by Letsor to any holding over by Lessee

IT. Cumnulative Remadies No remedy of slection hereunder thall be deemed ouclutnes but shall, wherever possible, be tumulative
with 3l ather remedies at bew or fn egeity.

8. Covenants and Conditions; Constriction of Agreement. All provisssnn of this Leass to be observad or performed by Lesses are
beth covenants and conditions. In corstruing this Lease, all headings and titles are for the convenience of the Partes anly and shall
nat be considered a part of this Leaze, Wheraver reguined by the context, the singuiar shall incluge the plursd and viee vena, This
Lease shall not be construsd as il prepared by oni of The Parties, but rather sccording to s fair meaning 35 2 whots, as if both
Parties had prepared it

19, Binding Effect; Cholce of Lrw. This Lease thall be binding upon the partias. thels partanal rapretentifives, futeediass sad
axtlgng ird be governed by the Lewi of the State i which the Premises are located. Any itigathon betwesn the Parties heroto
concarning ks Lease shall be initiated In the county in which the Premises are bncated.

30, Subgrdination; Aflormament: Mon-Disturbance.

301 Subordination. Trii Lese and any Option granted hereby shall be wwhject and subordinale o sy fround lese,
morigage. decd of rust, or other byRoUheCatan or secudity device [oollectively, “Security Device™), now or hereafier placed upon the
Premises, 1o any and all sdvances made on the security thereof, and 10 2l renewals, modifications, and extenshons thereol, Lesssas
agrers that the holders of any such Security Devices (in this Lesse together refecred 1o ot “Lender™] shall have no Kability or
obligation to perform any of the obligations of Lessor under this Lease, Any Lender may slect o have this Lease and/or any Option
granmed hereby capenor o the Hen of it Security Devics by gheng wiitten notice thereod 1o Leysee, whersupon this Dease and sich
::::;ﬁﬂhﬂhmwhmﬁﬂm'hm.ﬂm“m relative dates of the documentation of recordatian

302 Attorsment. bnthe event that Lessor ranslers ttle to the Premises, o the Premises are acguired by snother upan the
lorecloture o terrmination of & Security Device to which this Lease 5 subordinated 1) Lessen shall, suliject to the non-Saturbance
provigions of Paragraph 3001, attorn 1o such new cwier, and LpGn MEQUESt, Anter inko a new lease, contalning 3l of the terms and
orovidons of this Lease, with such new ewner for the remainder of the term hereod, o, ot the election of the new ownér, this Lease
will gubsmatically becorme & new basie beiween Lessos and such new awner, and (il) Lessor shall thereafter be relieved of any further
obligations hereunder aad such new owner shall assume oll of Lessor's obligations, secept that such aew owner shall aot: [a) be
Uable for any act or omizsion of any prioe leisor or with respect to ovents scourdng polor 19 stquisiten of cwnership; (bl be subject
1o ary offpats or deferae whith Lestee might have agalnat any prior lersos, (o) be bound biy pregay mint of mare than e manth's
rent, or |} be able for tha raturn of amy securnity depodlt pakd to ény prioe lestor which was not paid or credited to wuch new owner

0or N ance. With respect 1o Security Devices entered into by Ledsor after the enscution of Bhis Lesss, Lesses's
subordinstion of this Lease shall be subject to receiing 4 commardally ressonabla non-disterbance agresment (3 “Non-Ohturbance

miEnt”) from thi Lender which Non-DNsturbance Apresment provides that Letses's o ion of the Premises, and this Lease,
i Sy Bptier Lo extead tha teom heteol, will nat be diturbed so loag o Ledsee i nol in Bresch hereol and sflorns (o the
e of the Prefawel. Furthor, within B0 days aftor tha mescubion of this Lease, Lessor shall, iFreguested by Lessee, use its
T Iy romsonaily @fforts (@ obisn 3 Non-DISkurbince Agreemsant irom the hodder of any pre-esisting Security Device which i

this Prammise. In the event that Lener i unabie to piowde the Non-Dalurbanes Agramment within 1oid 60 Say,
Page 16 ol 30

Lau Bestert 2/TR0014 2138 P W "‘1
O 2007 IR CRE. A8 RighEs Ressrves. AT 16,00, Mevicad 01-00-2017




Lassen may, at Lesses’s option, directly contact Lender and stlempl Lo negotisle fof the exsdulion snd deliveny ol 3 Non-Distul barcs
Agraament,

4 Seif-Lamcuting, The agresmants contaned in this Paragraph 30 thal be efecthve without the esecution of any lurther
docisments; proeided, however, that, upan witten regqueit fram Lessor or » Leader in connection with a sals, financog or refinancing
of the Premises, Lessee and Lessor shall execute such further writings au ey be reasonably requined to ssparately document sry
subbrdinabion, sttarnment andfor Nan-Diturbance Agroement provided for hersin,

3L, Aftornays' Fees. If ary Party or Broker brings 30 action or proceeding Envaling the Premites whethe lounded in 1oL contract
o wquely, of 1o declara rghts heceundsr, the Pravadling Party (2 hereafier defined] in ary wuch procesding, actior, of sppesl
thaeresn, ihall be entitied o reasonable sttorneys’ Tees. Such fees may be awarded in the same suit or reecvered @ 3 separate suil,
wihether or not sich JTkon of procesding il purived te decitan or judgmant. The term, “Prevalling Perty” shall include, without
Iimitation, 3 Party o Broker who substantiaBy obtain o defeats the reliel tought. o6 e ciie mby b, whether by compromise,
seftlerment, judgment, o the abandonment by the othes Party or Broker of i1z daim or defenze. The atterneys’ fnes award shall not
be computed in accordance with amy cowrt foe schaduls, but thall be guch it to Tully reimborie 0B aRdrneys’ fees reaionably
lpurred. in addinan, Lessar thall ke entitied to attorneys’ ees, cotts and espenies incurred in the preparation snd serate of nomoes
af Defsult and consultations in tonAECHion thamswith, whethas or Rt 3 legal 3etion i tubtequently commanced in connecton with
such Dafault or regulning Breach [5100 & a reasonable minimum par ooourmence for such sorvices and consuitation).

22, Leszar's A : Showing Premises; Repas Letsor and Lessar's sgenty thall heve the right 16 &nter the Prémdiad 31 Jay Bme, in
lhrmtﬂ'mmtmaﬂdﬂhﬂlﬂﬂmwltmmmltwmhhrthplmwnl'mwirlclh-lumln
|prmpocﬂquwdmlm;ppumﬂs,wtqm-dmmmmlm Wi of additions to the
Primites a5 Lessor may decm necetiany o desirable and the mmln;lndm-'\ﬂu-fm wervices, pipss and condnts
thiough the Premizes andfor other premises &5 long as there is no material adverse affoct on Lesser's use of the Premases. Al such
ttvitieh shall be without abstemeat of rent or Babiity to Leties

33, Auwtiond. Lesses shall not conduct, nor permit to be conducted, any auction wpon the Premises without Lessor’s prior written
consent. Lesiod ahall not be obligated to exercise any standard of reasonablanest bn determining whether ta permit an auction,

34, Slgma. Lesor may plice on the Premites erdingry “For Sale” MH“HMM“NWWLM wignt during the last 6
|mmgm.umuwmmﬂmummﬂm
dw&mil.ﬂmhmmwlﬂw«lw;wmmm NIIWMW“" Hluﬂhﬂmm

35, Terminstion; Merger Unleis ipecifically itated otherasis b wfiting by Lessor, the voluntiry or othar surrender of this Leaza by
Limis, thos Frutual terrrinstion 5 ¢ Eathan hareof, or 3 termination heraof by Lessor for Broach by Lessee, shall sutomatically
terminate any subleate or lpaser sslate in the Premines; prowided, however, That Lessor may ebecl 10 continge any one o 38 exittng
suibtensncies, Lesior's failure within 10 days following amy such awent to slect to the contrary by written notice 1o the holder of sy
such leises intereat, ahall fitute Lestar' slechion i hewe tuch cvenl canstitute the termination of wuch inbireit

36, Comsemte. A reguests for cordent shall be inwriting. Extept 2t otherwise proviced henein, wherever in thiz Lesie the cordent
| of a Party is required to an st by or for the sthor Farty, such monseat thall not be unreatanably withheld, conditioned or delsyed,
Lessor'y scbual ieasonable cotts and expenses [including but not limited to aschitects’, attorneys’, anginesn” and sther conultants”

Fees) sncuarred b the consideration of, or responss 1o, a request by Lesses for any Lessor consent, incleding but not limited o
comaEnts be an aagrement, & tublattiag or this presence o ute of 3 Hazardout Substance, shall be paid by Loties upon receipt of an
imvoice and supporting docurmentation Lessor's Lo vy Sl ¥ o subletting shall Aol COATTTULE an
acknosied@gmaent that no Detault of Bresch by Letsea of this Lesde auitts, nar shall such consent be deomed 3 wakar of any then
existing Default or Breach, sscepl o may be otherwise specifically stated n wiiting by Leisor at the tee of such conent. Tha falure
to specily hénein dry pamoukar cond|fion to Lessor's consent shall not preciude the Impotiton by Lewior 3 the time of canuent of
such further oF other condithons a5 ane then reasonabbe with rierenca 1o the particular matier for which consent i being gven. In
the event that sither Party disagrees with sy determination made by the ather hereunder and reatonably requests the reasans for
such determination, the determindng party shall furnish its reasons in writing and bn reasonable detail within 10 business days
following such request.

37, Guarantor.
iza Expoution. The Guarantars, if any, shail sach execute a guaranty in the form most recently pulblished BY AR CRE.
372 Default 11 shal constitute a Default of the Leston if any Guarantor fail or refuses, upmnqummm la)
evidence of the smecunon of the guaranty, including the authority of the party signing on G or's behall Lo obli 4
and i the cate of a corparate Guarantor, & cortifiod copy of & rewctution of its board of directon suthosirng the making of Juch
guaranty, (b} cerrent financial fclanE el Certificate, or |d} writhen confirmation that the guaranty Is still in effect.

38. Qubet Possesiion. Sub|ect o payment by Lessee of the Rent and perlormance of all of the covenants, condiiont and provalons
on Lesses’s part to be obsarved and pedfarmed wnder this Leate, Lestes thall have quset potsession and guiet enjoyment of the
Premises during the term hereol,

39, Options. W Lesies i granted amy option, = defined below, then the following provisions shall spoly,

331 Defwmidon "Option” shall mes: [a) the right to extend o reduce the term of of renew this Lesse of (o extend or
reduce the term of or renew ary lease that Lensae has on other property of Lestor; (B) the rght of first refusal or firt offer to lease
wither the Premises of other property of Lirssos; [c) the right to purchase, the right of Feat elfer to purthase o the right of first refusal
to purchase the Premizes or other property of Lessor.

392  Options Personal To Original Lessee, Any Option granted to Lostes in this Lesse B personal to the origingl Lesiee, and
cannct be asigned or sxercised by aryonie other than sesd ongine Lesses and only while the orlgensl Lesiee 13 in full passassion of
thie Premiies and, il requested by Lessor, with Lesses certfying that Lessee has ro intention of thereafter assigning or sublptting.

393 Multiphe Dptlons. In Uhe svent that Lessee has any multiple Options to extend or renew this Lease, a later Option
can b pmercised unless the prios Options have boan valialy sxofcasd.

Effnct of Defauli on Optiom.
J Lesser shall have po rght to smerose &n Option: [1] during the pariod commencing with the giving of any natice af
continuing undd sasd Defasdt i cured, (i) during the period of Bme sy Rent is unpied (without regard 1 whether ronoe
gven Lessee), |5 during tha time Lidaes & in Breach of thi Lese, o (Iv) i the suent that Lecies hat been gen
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more natices of soparats Dalsult, whalher or not the Dedeults are cured, during the 12 month period immediately oreceding thi
exercize of the Option,

{b) The periad of thme within which an Option may be acerdsed shall not be enended or andarged by reason of Lesses’s
inalbility to exsrrise an Dption because of the prowisions of Parsgraph 19.403).

feb  An Optien shall terrinane and be of no further force or effect, notwilhatending Lesses's dus bnd Hmely sxerciue of the
Cyption, iE alfter such enercise and prioe to the commencement of the extended Lerm o completion of the surchase, (i) Lessee falls to
pay Rert for & porhod of 30 deys after such Fant becomes dos [without svy neceiaity of Lessod to gve notice thereol], or [il] If Loises
commits a Breach of this Lease,

20. Security Measures. Lesses hereby acknowledges that the Rent payable to Lessor hereunder does not include the cost of guard
sernon o Gther Tetudity me sdenet, snd that Leswor shall hae no obbigation whatioever b0 provide same, Lesser assemas all
responsibility for the protection of the Premises, Lesses, (15 agents and irndtees and thelr proparty from the acts of thind parties,

A1, Meservations. Lessor reterves the right: (i) 1o grant. witheout the of [sinder of Leises, such emements, rights and
dedications that Lessor deems necessany, {f) to cause the recordation of parcel mapgs snd restrictions, and [#] to creste andfor nstall
e LAty racawayE, 0 long 85 such gasements, rights, dedicetions, map, reitrictons, snd utllity receways do not snreaianably
intecfere with the wse of the Premises by Lessee, Lessac grees to sign any documents reasonably requested by Lessor to effeciuste
such iights.

41, Performance Under Protest. I ot arvy thme o dispute shall adse a3 Lo ary amount or v of maney 1o be paid by ong Party to
the other under the provisions hereol, the Party agalnst whom the obligathon 1o pay tha money |5 asserted shall have the right 1o
rrake papment “under protest” and such payment shall not be regarded as 3 voluntary payment and there shall swovive the sight on
tha part af snid Party to inssitute wwit for recovery of such sum, If it shall be adjudged that there was no gl obligation on the par
of yaid Party to pay vuch um of any part thereol said Party shall be entithed to recower such sum or 50 much thereo! as it was not
legaly required 1o pay. A Parly who doed nod inltlate sult for the recovery of sumi pald "wnder protest™ within 6 manths thall be
degmed Lo have heed its right ko g Siach Py

43, Authority; Multiple Partes; £ f

{a} M gither Party hareto i3 3 corparation, trual, limited Rabillty company, partrerhip, or simller #nbity, each mdividusl
mxecuting this Laase on bahall of such entity represents and warmants that he o she 13 duly suthecieed to evecute and deliver this
Lasse on itz behalf. Each Parly shall, within 30 deys afier request, defiver 10 Lhe other Party satafasctory svidencs of vuch suthority.

&) o this Lease is executed by more than ona persen or antity as "Lessae”™, sach wich person oo enlity vhall be fointly and
severaly Gable heretmdes 1L is spreed that any ore of the named Legiees thall e emoowerad 10 $uecuia any amendment 1o thh
Lease, oo other document anclflary thereto and bind ol of the named Lassaes, and Lessor may rely on the same 21 IF all of the named
Lestees had dxncuted such documant.

{c] This Lease may be executed by the Pasties In counterpans, aach of which shall be desmed an ongnal snd o of which
togethes shall constitule one and the same instrumant,

da. Conflicl. Ary confict between the printad provisions of this Leate and the typewritten or handwritlen prosdisons shall be
controdled by the typawrities of handwritten provizioas

A5, Offter. Preparation of Uhis Lesse by either party of thelr agent and submidssion of sama to the other Party shall nol be deemed an
offer 6 leate 1o the other Farty. This Lease is not intendad ta be binaling untl| executed 3ad delivered By all Pormes heneto.

A5, Amendmenti. This lesie may be modified only bn writiag, dgnod by tha Parties [n Interest 5t the Hma of the modification, Ax
lang as they o not materially changs Lestee's cbligations hereunder, Lesses agrees to make such reasonable non-moneony
modification to Lhi Leate s may be ressonably required by a Lender in v with tha obtaining of normal financing ar
refinancing of the Premises.

&7, Walver of hury Trial. THE PARTIES HERERY WANE THEIR RESPECTIVE RIGHTS TO TRIAL 8Y JURY IN ANY ACTION OR
PROCEEDIMNG INVOLYING THE PROPERTY OR ARISING OUT OF THIS AGRLIMENT.

48, Arbltration of Disputes. An Addendum requiring the Arbitranon of all disputes batwoon the Fartes and/pr Brokers arising out
of thas Lease [ ix Bl i mot amached to this Laace.

&0, Arcesiihility; Amedcans with Disabilities Act.

1&] Thi Prevabias:
hawee 00 undangone an inspecton by a Cartified Accass Specialist {CASpl. Mote: A Certified Aocess Speciafint (CASp) can inspect
thie tulsfect prémises and determine whether the subject premitas comply with al af the applicable construetion-ralaied sccesiling
standards wnder ctate law. ARthough ctats law does not require a CASp inspeaction of the subject premduss, the commartisl praperty
owner of lessar may not prohibll the leides ar tenknt from obitalning o CASp Intpection of the sublest premizes for the oceupansy ar
potential oocugrancy of the lemes or lenant, If requested by the lesee or tenant. The parties thall mutually agree on the
srrangements for the tme and manaer of the CASp Inpection, the payment of the fee for Lhe CASp Inipaction, and the codt of
making any repain necessany to cormedt violations of construction-retated accessshility standards within the premises.

have undergone an inspection by a Cornfied Access Speciokist {CASD) and it was determined that the Fresndies met ol applicable
construclionrelsted accessibiimy standands pursuant to California Chvll Code §55.51 et seq. Lesses acknowledges that it received 2
copy of the inspechion neport 81 feast 48 hours prios to eascuting this Lease and agrees 10 keep such ropant confidential.

have undergone on intpection by a Certifed Access Speciafial (CASR]) end it was determined that the Framisas did not meet all
applizable constriction-related accesubiiiny standards pursuant 1o Callforals Chil Code §55.51 &t teq. Lesses poonowiodges that it
received 4 copy of the apection reaport at feast 48 hows prior 1o executing this Lease and agrees to keep such repart confidential
excepl B8 necesibry 1o compléle repalit and cormection of wialatlom ol construction ralsted sceesalbllity stondsrds.

I the event that the Premiyee have been lstusd an ingpection report by 5 CASp the Letior shall provide o copy of the dizssbility
inspection ceroficote 1o Lesser within 7 days of the ewecution of this Leaze.

(b} Snce comg & with the ans with Diab Azt (ADA] and ather state and local scoeiaibility stalules s
d| t uparn Lesses's specific vae of the Premives, Leisor makes mo walraaty of representation as to whether or not the
coemply with ADA or any sbmiilar leghilstion. In the event that Lastea's uie of the Prewiie: roguings modficationt
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additions to the Premises in order to oe in compliiance with ADA or other accessibility statutes, Lesies agrees (o make any such
AECELAY atiorts andfor at Ledsee’s .

LESSOR AND LESSEE HAVE CAREFULLY READ AND REVIEWED THIS LEASE AND EACH TERR AND PROVISION CONTAINED HEREIN,
AND &Y THE ENECUTION OF THIS LEASE SHOW THEIR INFORMED AND VOLUNTARY CONSENT THERETO, THE PARTIES HEREBY
AGREE THAT, AT THE TIME THIS LEASE IS EXECUTED, THE TERMS OF THIS LEASE ARE COMMERCIALLY REASONABLE AND
EFFICTUATE THE INTENT AND PURFOST OF LESSOR AND LERSTE WITH RESPICT TO THE PREMISES.

ATTENTION: NO REPRESENTATION OR RECOMMENDATION I5 MADE BY AR CRE OR BY ANY BROXER AS TO THE LEGAL
SUFFICIENCY, LEGAL EFFECT, OR TAX CONSEQUENCES OF THIS LEASE OR THE TRANSACTION TO WHICH IT RELATES. THE PARTIES
ARE URGED TO:

L SEEM ADVICE OF COUNSEL AS TO THE LEGAL AND TaX CONSEQUENCES OF THIS LEASE.

Z. RETAIN AFFROPRIATE CONSULTANTS TO REVIEW AND INVESTIGATE THE CONDITION OF THE PREMISES. SAID INVESTIGAT RN
SHOULD WNCLUDE BUT NOT BE UMITED TO: THE POSSIBLE PRESENCE OF HAZARDOUS SUBSTANCES, THE ZONING OF THE
PREMISES, THE STRUCTURAL INTEGRITY, THE COMDITION OF THE ROOF AND OPERATING SYSTEMS, COMPLIANCE WITH THE
AMERICANT WITH DISARILITIES ACT AND THE SUNTABILITY OF THE PREMIZES FOR LESSFE™S INTENDED USE.

WARNING: IF THE PRIMISES ARE LOCATED IN & STATE OTHIR THAN CALIFORMIA, CERTAIN PROVISHONS OF THE LTASL BAY MEED
TO BE REVISED TO COMPLY WITH THE LAWS OF THE STATC iN WHICH THE PREMISES ARE LOCATED.

The parties hereto have maecuted thin Lesse 3t the place and on the dates wpecfied above their reaprctive $ignatures.,

Fas, Fax:

Errail: I rraet

Addeggs: 111 € Street, Suite 200, Eacinitas, Mddreny: TASY Gazalis Coure,
A 52024 Carisnad, CA 92014
Federal ID Mo, Fadersl 10 Mo

APG CARLSBAD I, LLC,
a Califormia limited hability company

By: SMB | GROUP, L.P.,
a Dxelaware limited partnership
Its: Managing Member

Hy: K ASSOCIATES,
a Californig general pannership
Its: P

By: f !¢
Mamp: ’
Its: Managing Member

PRE IV C OAKS, LLC,
a California limited liability company

By: PACIFICA REAL ESTATE IV, LLC,
a Califomia Pmited liabiliy pany
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Cushman & Wakefigld
Attec _Arfc Jtarch/Dennls Visser

Address: _ | v ko Sy
Carjisbad, Ch 32015

Fhone: (TG0 431-4711

Fax:

Emallz

Feders| D Na:

Broker/Agent BRE Ucense ®: O] 323461 /0145555

BROMEA
.= .

Artn: Rgd: Carlaon
Thie: Sepior Yice Prassdent

Address: _H1E 5 £
Caclshad, CA 52008
Phaone: (TED) 438-8533

Fax: _U7G0) 438-8577
Emad: _gogar.carlsonficbre.com
Federad 1D Mao.:

Broker/Agent BRE License #: _01236185

AR DRE, SO0 Serih Rrsed B, Aite $00, Giendale, O Y1H3, Ted 11 3-GAT-ATT7. [mall condrecth@airireinm
e ——
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ADDENDUM
TO THAT CERTAIN STANDARD
INDUSTRIALACOMMERCIAL MULTI-TENANT LEASE-NET
DATED JANUARY 25, 2018, BY AND BETWEEN
SRIZ CARLSBAD OAKS DISTRIBUTION, LLC, ETC. ("LESSOR"™)
AND
IONIS PHARMACEUTICALS, INC. ("LESSEE")

This Addendum amends the provigsions of the above-referenced lease including any
nitached exhibits or addenda thereto (collectively, the "Loase™), it being the intent and agrecment
that the provisions of the lcasc are herchy affirmed by the partics, but, to the extent that the
provisions of this Addendum conflict with or differ from the lerms of the Lease, the provisions of
thiz Addendum shall contrgl. Capitalized terms not defined herein shall have the definitions that
At given to such terms in the Lease.

50. Base Reat. During the Original Term, the monthly Base Rent shall be as follows:

M & I Rent:
Months | through 12 520.196.00
Months 13 twough 24 320,801 .88
Months 25 through 36 52142594
Months 37 twough 48 $22.068.T1
Months 49 theough &0 52273078
Months 61 through 63 323.412.70

51. Abatement of Rent,

{a) For so long as Lessece is not in Breach under the terms of this Lease, the Base Remt
payable by lessee ns scheduled in Paragraph 50 above shall be fully abated for
months two {2) through lour (4) of the Original Term, for o total of three months.
Lessee shall continue to pay Lessee's Share of Common Arca Opemting Expenses
during such abaiement period.

(b} The abatements set forth in this Paragraph 51 shall be considered an Indusement
Provision subject to the provisions of Paragraph 13.3 of this Loase.

51. Condition of Premises. Lessor shall deliver the Premises to Lessee on the
Commencement Date in itz “AS IS" condition with the exiring inlerior improvements in place,
subject to the warmantics set forth in Paragraph 2 of the Lense, and Lessor shall not be responsible
1o consteuct any additional improvements.

53 [Iatentianally Ohmirted.]

54. Operating Expenses.  Lexsor estimates that the Lessec’s Share of Common Area
Operuting Expenses will initially be 54,677.50 per month. Letces understands that this is an
estimate only and the aciual amount may vary from the estimate.

55, Audit Rights. Lessce shall have the right, at its expense, and upen written notice given to
Lessor no later than ninety (90) days after Lessee's receipt of any stalement of actunl Operating
Expenses as provided in Paragraph 4.2(d) of the Lease (the "Reconciliation") to make an auvdit of

I of Lessor's bills, records, receipts, insurance certificates and policies relating o Operating
Expenses for the preceding calendar year. Within fifteen (15) business days of Lessor's receipt of
such written request of Lesses, Lessor shall make available to Lessee, during nomul business
hours, at the location where Lessor™s books and records are kept, such information as Lessee shall
reasonably request. Lessor shall cooperate with Lessee in its explanation of its bills and records.
Lessee, at Lessce's eole cost and expense, reserves the right 1o retain the services of an independent
certified public accountam lor such audit provided that such accountant is not retained by Lessec
of a conlingency fce basis. Lessee shall diligently complete any such audit of Operating Expenses
and shall deliver to Lessor the written results of such audit within fifteen (15) business days after
ives the same. IF Lessor disagrees with the results of Lessee's audit, Lessor and Lessee
nd attempt, in good faith, 1o rezolve the dispute. IF Lessor and Lessee are unable (o




resoive the dispute within thirty (30) days after Lessor's receipt of Lessee's audit, then Lessee shall
have the right 1o submit the dispute 10 arbitration; this right shall be exercized, if at all, by
delivering a written notice of election to arbitrate to Lessor not later than 180 days after receipt off
the Reconciliation. Lessor and Lessee shall agree. within 15 days afier Lessee™s delivery of the
arbitration ¢lection, W0 retain an arbitrator, who shall be a mutually acceptable independent certified
public accouninnt with expericnoe in operating expenses for commereialfindustrial buildings, whao
shall make = determination as to the correct amount of Lessee’s share of Operating Expenses. The
decision shall be delivered simultanecusly to Lessor and Lessee and shall be fmal and binding on
Lessor and lLessec. If the arbitrator determines thal the amount of the Operating Expenses billed
to the Lessec was incorrect, the appropriate party shall pay to the other panmy the deficiency or
averpayment, ag applicable, within thirty (30) day: following delivery of the arbitrator’s decision.
without intercst.  All costs and expenses of the arbitration shall be paid by Lessee unless the final
determination in the arbitration is that Lessor overstated Operating Expenses by more than five
percent (596) of the originally reported Operating Expenses, in which case Lessor shall pay all
such eosts and expenses of the arbitration. Lessee and its auditor shall keep all of Lessor's records
strictly confidential and shall not disclose any information gained from ils review ol Lessor's
records to any third party, except as requiced by law.

56. Signage. Lessce, with the approval of Lessor (which approval shall not be unreasenably
withheld) purzuant 10 the l_essar’s gsign eriterin and the City of Carlsbad, shall be allowed to install
cxterior identily signage, the exact location and size of any signs to be approved by Lessor, which
approval shall not be unreasonably withheld or delayed, Lesses shall be responsibic 10 construct,
install and maintain such signage at its sole cost, and shall remove such signage upon expiration
or carlier tlermination of the Lease and repair any damage caused by such removal.

57. Socurity System. Lessee shall have the right to install a security system for the penimeier
ond interior of the Promises. Lessee shall be respongible to construct, install and maintain such
sccurity system at its sole cost, and shall remove such securily system upon expiration or carlier
termination of the Lease and repair any damage caused by such removal.

58. Payment to Brokers. Lessor shall pay to the Brokers for the brokempe services rendered
by the Brokers in connection with the Lease an amount pursusnt o the terms of a scparale
agreement. Such amounts shall be paid fifty percent {50%) uwpon full execution of this Lease and
lifly percent {$0%) on the Commencement Date.

z9, Lessee Access. Losscc sholl have access to the Premises and use of Lessee™s paking
seven days a week, 24 hours per day. subject to any reasonable Rules and Regulations
established by Lessor,

60, Motices to Lessee. A copy of all notices to Lessee shall be concurrently sent via electronic
mail o: legalnolcesiionisph.com.

[Signaturcs are on neat page.}




IN WITNESS THEREOF. Lessor and Lessee have execuled this Addendum concurrently
with the lLeate of even date herewith.

LESSOR: LESSEE:
SR1I CARLSBAD OAKS TONIS PHARMACEUTICALS, INC.,
DISTRIBUTION , LLC, e a Delawnre corporstion

a California limited liabili

By:

APG CARLSBAD 1, LL.C,
a California limited liability company
By: SMB I GROUP, L.P.,
& Delaware limited partnership
Its: Managing Member
By: K ASSOCIATES,
a California general partnership
Iz: General Partner

By:
Marmgd: M’-— - -
Its: Managing Member

FRE IV C OAKS, LLC,
a California limited liability company

By: PACIFICA REAL ESTATE IV, LLC,
A Californigflimited Lability sompany
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AIRCRZ

OPTION(S) TO EXTEND
STANDARD LEASE ADDENDUM
Dated: _Jamuary 35, 2018
By and Between
Lascor: BAYS CARLEARAD OAKE SIETAIIITION, LIS, a Salifarala limiccd 1 "l’ﬂ‘ Lagw

Lesseo: _IOMIS PHARMACEUTICALS, IMC.. @ Deliwacs SOCROCARLON.
Property Address: 2870 Mhipuall Loow, Suite 192, Serlabod, GA PI0I0
{stroat address, city, vate. Hip]

Paragraph: G

A, OFTONE) TO EXTEND:
Lizsor hieveby grants to Lesses the cption 10 extind tha tenm of this Leass for _gog (1) scditlonal _aixty 60)  month
peradis) commencing when the prigr {erm sxpires wpon sach snd 2 of the i & berms and cordite

{1 norder 10 exertise a0 option 1o extend, Lewtes munt ghve wiitien notice of such ebiction 1o Lessor and Lessor must receive
EFiE G o l&REE B bl mat rweene thaen L2 imsotie peior Lo the dite that the option period would commences, Brie
being of the sstence. IF proper notification of the exercice of a2 optian It not gven andfor received, tich option shall sitomatically
expire. Dptons (if there sre more than ane) may on by be exerciced contacutively.

i The prevssions of paragraph 39, incutding thots relating o Lestes’s Defsult set forth im paragraph 384 of this Leasa, are
eondition of ks Dptisn.

{10 Excipt for the prosssions of Lhis Lease granting 80 option of cptions 1o extend the term, a8 of the taims and conditlons af
this Lease wxcepl wivere spesfically madilied by this opon thadl spply.

{iv) Thi Optian is perional 1o the o7 nal Lessee, and cannst be savgned o meerciied by anyone other than sald original Ledsee
ancd endy wivile the onigimal Lessee i bn full prsiession of thie Premises snd without the intenton of theresfier assigning or sublattieg,

ivl The manthly rent for each month of the option penod shall be calicalated as foilows, usiog the methad(s) indicated beiow:
(Check Method(s) bo be Used and Fill In Appropistely}

ety hE IR T TR T e Y T ST ik s " Rocs Llapihy Ina
ool I ahisd L T Al S pEl s Dhas TR Adapihy

el b g b St LRI B ERD em d B B BT B fa LA fed b S B iy STk SR ki P Ty b b W
lpn-bhgn the fass Reni-poyabie for 10e mosd b Loty gl s sac L. S-St L aat-
MWWWW
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BA1L  market Rentat value Adjuvtmentiz) |MV)

2, O (Rill in MRV Adjustment Dateish _She date on which the option poriod commences  the Base Rent
| shall be adpusted to she lessar of (a) the Bass Rent for the month immedintely preceding the option period, ar (b) "Market
Brental Value™ of the property as follcows:

1] Four months prior to esch Market Rental Vidue Adjustreent Date desorited abowe, the Farties shall atlempt 1o agree

upea what the rew MGV will be on the date. H agr cannnt be resthed, within tharty dini, then:

la}  Lewsor gnd Loseen shail Eately apooint 3 W o broker to getabinh the new MEY
within the nent 30 davs. Any assaciated couts will be split egually batween the Parties, or

M) Bolh leszor and Lessee shall each i i ble determbnation of the MRV dnd subril such

determinathin, in writing, 10 SHeraton in sooordance with helﬂwi‘pfm

(1) WTthin 1S dips thesealer, Listor and Lastes thall sach seleet i independent third party L1 ApprEser of bt
broker {"Congultant™ - chidk one) of thed tholoe 10 Ct 81 &0 arodmtos [Mote: the parfies may not Jelect either of the Brckers that

wan wolved in negotating the Lease). The beo P whall Fwhy velact 3 thard mutually aoceplal
S Fags 1odd
INITLALS Lot Dl TDEA2008 314 P02
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Consulart 1o act 23 a third arbitratos

[ The 3 arbitrators shall within 30 d2ys of the sppaintment of the thind srbittales resch & deciion o o what the
serand MEY for the Premises i and whether Ledior's o Lestes's tubmetted MV i the dadett theretn, The dezivan of 3 majarity of
the arbitrators shall be binding on the Partles. The submitbed bRV which i determined to be the clotest (o the achual MRV shali
thereafter be wied by the Parties.

(i} W eicher of the Parties fabls to appoint an arbiirator within the specified 15 days, tve arbfirator Bmely
appointed by one of them shall resch & décision an hin or her own, and seod decizian shall be binging on The Parties,

{iv) The entire cout of wch arbitration thall be pasd by the pary whots wubmitted MEV |3 not wiected, e the ona
that it NOT the clowns? to the sctual MAV

1 When datesmining MEV, the Lesior, Lessee and Consuitants thall consider the terrm of comparable mackat trantactians
which shall inchude, but not limited 1o, rent, vantal adjustments, shated rent, leass tarm and fingneisl condition of lenants,

I Notwithatending the foregoing, the new Base Reat shall not be les than the rant payable for the month mmedietely
preceding Hhe nent adjuctment.

b, Upoa the sitablishmant af eacn MNaw Market Rental Value:
1) tha few MAVY & betome tha new "Bate Rent" for the purpeie of ealeulating ory further Adjuitments, and

| 1) the fieit month of each Madket Rental Value term thall becoma the aew “Bate Month™ for the purposs of caleulating
ary further Adgusimants.

3) ihe Buase Rent shall increase by three percent (3%6) on each anniversary of the MRV Adjustment Duts during
fha remainder ol the option period.

lDIH- L e e T R
| The Base Rontshal be inces s 50 ha L0 oARRE 1 A0 UIIS-DA T8 (555 o0 e
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Exhibit B — Subleased Premises

FLOOR PLAN
2870 WHIPTAIL LOOP, SUITE 102, CARLSBAD
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Exhibit C — Rent Schedule

Ionis Pharmaceuticals, Inc.
2870 Whiptail Loop Building Lease
Operating Lease

Debit/ (Credit) 2870 Whiptail Loop Building Lease SCHEDULED RENT & CAM PAYMENTS
TONIS AKCEA
TOTAL RENT AND CAM
Date Rent Payments CAM CHARGES CHARGES 75% 25%)
Beg Bal.
17 days March-18 - E E
1 April-18 20,196.00 4,677.50 24,873.50) 18,655.13] 6,218.38
2 May-18 - - E
3 June-18 - E E
4 July-18 - - E
5 August-18 20,196.00 4,677.50 24,873.50) 18,655.13| 6,218.38
6 September-18 20,196.00 4,677.50 24,873.50) 18,655.13] 6,218.38
7 October-18 20,196.00 4,677.50 24,873.50) 18,655.1 6,218.38
8 November-18 20,196.00 4,677.50 24,873.50) 18,655.1 6,218.38
9 December-18 20,196.00 4,677.50 24,873.50) 18,655.13| 6,218.38
10 January-19 20,196.00 4,677.50 24,873.50) 18,655.13] 6,218.38
11 February-19 20,196.00 4,677.50 24,873.50) 18,655.13] 6,218.38
12 March-19[ 20,801.88 4,677.50 25,479.38 19,109.54) 6,369.85
13 April-19 20,801.88 4,677.50 25,479.39 19,109.54) 6,369.85
14 May-19 20,801.88 4,677.50 25,479.39 19,109.54) 6,369.85
15 June-19 20,801.88 4,677.50 25,479.38 19,109.54) 6,369.85
16 July-19 20,801.88 4,677.50 25,479.38 19,109.54) 6,369.85
17 August-19 20,801.88 4,677.50 25,479.38 19,109.54) 6,369.85
18 September-19 20,801.88 4,677.50 25,479.38 19,109.54) 6,369.85
19 October-19 20,801.88] 4,677.50 25,479.38 19,109.54) 6,369.85
20 November-19 20,801.88 4,677.50 25,479.38 19,109.54) 6,369.85
21 December-19 20,801.88 4,677.50 25,479.38 19,109.54) 6,369.85
22 January-20 20,801.88 4,677.50 25,479.38 19,109.54) 6,369.85
23 February-20 20,801.88 4,677.50 25,479.39 19,109.54) 6,369.85
24 March-20[ 21,425.94 4,677.50 26,103.44) 19,577.5¢| 6,525.86)
25 April-20 21,425.94 4,677.50 26,103.44] 19,577.58) 6,525.86
26 May-20 21,425.94 4,677.50 26,103.44] 19,577.58) 6,525.86
27 June-20 21,425.94 4,677.50 26,103.44] 19,577.58) 6,525.86
28 July-20 21,425.94 4,677.50 26,103.44] 19,577.58) 6,525.86
29 August-20 21,425.94 4,677.50 26,103.44] 19,577.58| 6,525.86
30 September-20 21,425.94 4,677.50 26,103.44] 19,577.58| 6,525.86|
31 October-20 21,425.94 4,677.50 26,103.44] 19,577.58| 6,525.86|
32 November-20 21,425.94 4,677.50 26,103.44] 19,577.58) 6,525.86
33 December-20 21,425.94 4,677.50 26,103.44] 19,577.58) 6,525.86
34 January-21 21,425.94 4,677.50 26,103.44] 19,577.58) 6,525.86
35 February-21 21,425.94 4,677.50 26,103.44] 19,577.58) 6,525.86
36 March-21] 22,068.71] 4,677.50 26,746.21] 20,059.66 6,686.55
37 April-21 22,068.71 4,677.50 26,746.21] 20,059.66 6,686.55
38 May-21 22,068.71 4,677.50 26,746.21] 20,059.66 6,686.55
39 June-21 22,068.71 4,677.50 26,746.21 20,059.66 6,686.55
40 July-21 22,068.71 4,677.50 26,746.21, 20,059.66 6,686.55
41 August-21 22,068.71 4,677.50 26,746.21] 20,059.66 6,686.55
42 September-21 22,068.71 4,677.50 26,746.21] 20,059.66 6,686.55
43 October-21[ 22,068.71] 4,677.50 26,746.21] 20,059.66 6,686.55
44 November-21 22,068.71 4,677.50 26,746.21] 20,059.66 6,686.55
45 December-21 22,068.71 4,677.50 26,746.21] 20,059.66 6,686.55
46 January-22 22,068.71 4,677.50 26,746.21] 20,059.66 6,686.55
47 February-22 22,068.71 4,677.50 26,746.21] 20,059.66 6,686.55
48 March-22[ 22,730.78] 4,677.50 27,408.28 20,556.21] 6,852.07]
49 April-22 22,730.78 4,677.50 27,408.28 20,556.21] 6,852.07]
50 May-22 22,730.78 4,677.50 27,408.28 20,556.21] 6,852.07]
51 June-22 22,730.78 4,677.50 27,408.28 20,556.21] 6,852.07
52 July-22 22,730.78 4,677.50 27,408.28 20,556.21] 6,852.07
53 August-22 22,730.78 4,677.50 27,408.28 20,556.21] 6,852.07
54 September-22 22,730.78 4,677.50 27,408.28 20,556.21 6,852.07
55 October-22[ 22,730.78] 4,677.50 27,408.28 20,556.21 6,852.07
56 November-22 22,730.78 4,677.50 27,408.28 20,556.21 6,852.07
57 December-22 22,730.78 4,677.50 27,408.28 20,556.21] 6,852.07
58 January-23 22,730.78 4,677.50 27,408.28 20,556.21] 6,852.07]
59 February-23 22,730.78 4,677.50 27,408.28 20,556.21] 6,852.07]
60 March-23[ 23,412.70] 4,677.50 28,090.20) 21,067.65 7,022.55
61 April-23 23,412.70 4,677.50 28,090.20) 21,067.65 7,022.55
62 May-23 23,412.70 4,677.50 28,090.20) 21,067.65 7,022.55
63 June-23 23,412.70 4,677.50 28,090.20) 21,067.65 7,022.55
1,185,147.39] 395,049.13)
TOTAL LEASE PAYMENTS 1,299,546.52 1,580,196.52

TOTAL LEASE AND CAM PAYMENTS 1,580,196.52



MONTHLY BILLS

MONTHLY
ESTIMATED
VENDOR DESCRIPTION AMOUNT

AMAZON CONFERENCE ROOM ELETRONICS VARIOUS
SAN DIEGO GAS & ELECTRIC UTILITIES VARIOUS
COVERALL OF SAN DIEGO COMMERCIAL CLEANING OF FLOORS $556.00

SIGNA SOLUTIONS, INC. 3 - MONTH MAINTENANCE CONTRACT FOR COPIER $795.97

DE LAGE LANDEN FINANCIAL SERVICES,

INC. CANON COPIER VARIOUS




Exhibit 10.12

Akcea Therapeutics, Inc.
-A K ‘ E A 55 Cambridge Parkway, Suite 100
Cambridge, MA 02142

THERAPEUTICS

MEMORANDUM

Date: March 9, 2018

To: Akcea Board of Directors

From: Paula Soteropoulos, President & CEO
Subject:  Board of Director Compensation

[ 1 ——.

Akcea values the contributions made by its Board of directors. In recognition of these valuable contributions, Akcea will provide each non-
employee Director! with the compensation described in this memo.

Cash Compensation

Each non-employee Director will receive cash compensation based on his/her role on the Board and Board committees:

Role Cash Compensation
Board Member (Base retainer) $40,000
Chairman of the Board (Additional) $25,000
Committee Chairs (Additional)
-Audit $18,000
-Compensation $12,500
-Nominating & Gov. $8,000

Committee Member (Additional)

-Audit $9,000
-Compensation $6,000
-Nominating & Gov. $4,500

Equity Compensation

Each non-employee Director will receive an initial stock option award upon joining the Board, and will receive an annual stock option award
for each year of continued service, as follows:

Stock Option Award No. of Shares
Initial Stock Option Equity Grant 53,000
Annual Stock Option Equity Grant 26,400

The exercise price of each option will be the fair market value of Akcea’s common stock on the date of grant.

The options will vest over a four-year period in equal annual installments and be subject to the terms of Akcea’s 2015 Equity Incentive
Plan. The vesting of the options will accelerate in the case of a change of control of Akcea, as further described your option agreement and the
2015 Equity Incentive Plan.

Akcea reserves the right to amend this compensation policy at any time

1 Employees of Ionis who serve on the Akcea Board are not eligible for compensation as Akcea Board members.



Exhibit 21.1
LIST OF SUBSIDIARIES

Akcea Therapeutics UK Limited, a United Kingdom Limited Private Company
Akcea Therapeutics Canada, Inc., a Canadian Corporation

Akcea Therapeutics France SAS, a French Company

Akcea Therapeutics Germany GmbH, a German Corporation

Akcea Therapeutics Securities Corporation, a Massachusetts Corporation
Akcea Therapeutics Ireland Limited



Exhibit 23.1

Consent of Independent Registered Public Accounting Firm

We consent to the incorporation by reference in the following Registration Statements:

M

@
3

“)

Registration statement (Form S-3ASR No. 333-227403) pertaining to Akcea Therapeutics, Inc.’s shelf registration statement for common stock,
preferred stock, debt securities, warrants or any combination of the foregoing;

Registration Statement (Form S-8 No. 333-228969) pertaining to the 2015 Equity Incentive Plan of Akcea Therapeutics, Inc.,

Registration Statement (Form S-8 No. 333-225730) pertaining to the 2015 Equity Incentive Plan and 2017 Employee Stock Purchase Plan of
Akcea Therapeutics, Inc., and

Registration Statement (Form S-8 No. 333-219290) pertaining to the 2015 Equity Incentive Plan and 2017 Employee Stock Purchase Plan of
Akcea Therapeutics, Inc;

of our report dated March 1, 2019 with respect to the consolidated financial statements of Akcea Therapeutics, Inc., included in this Annual Report (Form 10-
K) of Akcea Therapeutics, Inc. for the year ended December 31, 2018.

/s/ Ernst & Young LLP

Boston, Massachusetts
March 1, 2019



Exhibit 31.1

CERTIFICATION PURSUANT TO
RULES 13a-14(a) AND 15d-14(a) UNDER THE SECURITIES EXCHANGE ACT OF 1934,
AS ADOPTED PURSUANT TO SECTION 302 OF THE SARBANES-OXLEY ACT OF 2002

I, Paula Soteropoulos, certify that:

1.

I have reviewed this Annual Report on Form 10-K of Akcea Therapeutics, Inc.;

Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the
statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period covered by this
report;

Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the
financial condition, results of operations and cash flows of the registrant as of, and for, the periods presented in this report;

The registrant's other certifying officer(s) and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in
Exchange Act Rules 13a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-15(f))
for the registrant and have:

(@)  Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision, to
ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within those
entities, particularly during the period in which this report is being prepared;

(b)  Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our
supervision, to provide reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for
external purposes in accordance with generally accepted accounting principles;

(c)  Evaluated the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions about the
effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on such evaluation; and

(d)  Disclosed in this report any change in the registrant's internal control over financial reporting that occurred during the registrant's most recent
fiscal quarter (the registrant's fourth fiscal quarter in the case of an annual report) that has materially affected, or is reasonably likely to
materially affect, the registrant's internal control over financial reporting; and

The registrant's other certifying officer(s) and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the
registrant's auditors and the audit committee of the registrant's board of directors (or persons performing the equivalent functions):

(@)  All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are reasonably
likely to adversely affect the registrant's ability to record, process, summarize and report financial information; and

(b)  Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant's internal control
over financial reporting.

Dated: March 1, 2019 By: /s/ Paula Soteropoulos

Paula Soteropoulos
Chief Executive Officer



Exhibit 31.2

CERTIFICATION PURSUANT TO
RULES 13a-14(a) AND 15d-14(a) UNDER THE SECURITIES EXCHANGE ACT OF 1934,
AS ADOPTED PURSUANT TO SECTION 302 OF THE SARBANES-OXLEY ACT OF 2002

I, Michael MacLean, certify that:

1.

I have reviewed this Annual Report on Form 10-K of Akcea Therapeutics, Inc.;

Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the
statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period covered by this
report;

Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the
financial condition, results of operations and cash flows of the registrant as of, and for, the periods presented in this report;

The registrant's other certifying officer(s) and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in
Exchange Act Rules 13a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-15(f))
for the registrant and have:

(@)  Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision, to
ensure that material information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within those
entities, particularly during the period in which this report is being prepared;

(b)  Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our
supervision, to provide reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for
external purposes in accordance with generally accepted accounting principles;

(c)  Evaluated the effectiveness of the registrant's disclosure controls and procedures and presented in this report our conclusions about the
effectiveness of the disclosure controls and procedures, as of the end of the period covered by this report based on such evaluation; and

(d)  Disclosed in this report any change in the registrant's internal control over financial reporting that occurred during the registrant's most recent
fiscal quarter (the registrant's fourth fiscal quarter in the case of an annual report) that has materially affected, or is reasonably likely to
materially affect, the registrant's internal control over financial reporting; and

The registrant's other certifying officer(s) and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the
registrant's auditors and the audit committee of the registrant's board of directors (or persons performing the equivalent functions):

(@)  All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are reasonably
likely to adversely affect the registrant's ability to record, process, summarize and report financial information; and

(b)  Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant's internal control
over financial reporting.

Dated: March 1, 2019 By: /s/ Michael MacLean

Michael MacLean
Chief Financial Officer



Exhibit 32.1

CERTIFICATION PURSUANT TO
18 U.S.C. SECTION 1350, AS ADOPTED PURSUANT TO
SECTION 906 OF THE SARBANES-OXLEY ACT OF 2002

Pursuant to Section 906 of the Sarbanes-Oxley Act of 2002, Paula Soteropoulos, the Chief Executive Officer of Akcea Therapeutics, Inc., (the
“Company”), and Michael MacLean, the Chief Financial Officer of the Company, each hereby certifies that, to the best of his or her knowledge:

(1)  The Company’s Annual Report on Form 10-K for the period ended December 31, 2018, to which this Certification is attached as Exhibit 32.1
(the “Periodic Report™), fully complies with the requirements of Section 13(a) or Section 15(d) of the Securities Exchange Act of 1934, as

amended; and

(2)  The information contained in the Periodic Report fairly presents, in all material respects, the financial condition and results of operations of the
Company.

Dated: March 1, 2019

By: /s/ Paula Soteropoulos By: /s/ Michael MacLean
Paula Soteropoulos Michael MacLean
Chief Executive Officer Chief Financial Officer

A signed original of this written statement required by Section 906 has been provided to Akcea Therapeutics, Inc. and will be retained by Akcea
Therapeutics, Inc. and furnished to the Securities and Exchange Commission or its staff upon request.



