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Investing in our securities involves a high degree of risk. You should carefully consider 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. Risks Related to the Commercialization of our Medicines We have limited
experience as a company in commercializing medicines and we will have to continue to invest significant resources to develop
our capabilities. If we are unable to establish effective marketing, sales, market access, distribution, and related functions, or
enter into agreements with third parties to commercialize our medicines, we may not be able to generate revenue from our
medicines. We currently rely on third parties for the commercialization of our marketed medicines, have limited experience as a
company in commercializing medicines and swe-will have to continue to invest significant financial and management resources
to develop the infrastructure required to successfully commercialize our medicines. There are significant risks involved in
building and managing a sales organization, including our ability to hire, retain and incentivize qualified individuals, generate
sufficient sales leads, provide adequate training to sales and marketing personnel, and effectively manage a geographically
dispersed sales and marketing team. We will also need to continue to scale- up existing internal support functions to aid our
commercialization efforts, in particular, regulatory affairs and medical affairs. Any failure to effectively build or maintain the
infrastructure required to successfully commercialize our medicines, including our sales, marketing, market access, distribution,
and related capabilities, or scale- up our existing support functions, could adversely impact the revenue we generate from our
medicines. In addition, if we choose to rely on third parties to assist us in commercializing our medicines, we may not be able to
enter into collaborations or hire consultants or external service providers on acceptable financial terms, or at all. If we continue
to engage third parties to assist us in the commercialization of our medicines, our product revenues and profitability may be
lower than if we commercialized such medicines ourselves. If the market does not accept our medicines, including eur
commercial medicines SPENRAZATEGSEDL-WAYHIVRAeplontersenand-tofersem-and our medicines in development, we
are not likely to generate substantial revenues or become consistently profitable. Even if our medicines are authorized for
marketing, our success will depend upon the medical community, patients and third- party payers accepting our medicines as
medically useful, cost- effective, safe and convenient. Even when the FDA or foreign regulatory authorities authorize our or our
partners’ medicines for commercialization, doctors may not prescribe our medicines to treat patients. Furthermore, we and our
partners may not successfully commercialize additional medicines. Additionally, in many of the markets where we or our
partners may sell our medicines in the future, if we or our partners cannot agree with the government or other third- party payers
regarding the price we can charge for our medicines, we may not be able to sell our medicines in that market. Similarly, cost
control initiatives by governments or third- party payers could decrease the price received for our medicines or increase patient
coinsurance to a level that makes our medicines, including our commercial medicines SPINRAZA;TEGSEDE-WAYHVRA;
eplontersen-and-tofersen;and our medicines in development, economically unviable. If the pricing of any of our medicines
decreases for any reason, it will reduce our revenue for such medicine. For example, Biogen has in the past disclosed that
SPINRAZA revenue has-decreased in part due to lower pricing in the U. S. and certain rest - of - world markets. The degree of
market acceptance for our medicines, including our commercial medicines 5
and-tefersen;-and our medicines in development, depends upon a number of factors, 1nc1ud1ng the: @ recelpt and scope of
marketing authorizations; @ establishment and demonstration in the medical and patient community of the efficacy and safety of
our medicines and their potential advantages over competing products; e cost and effectiveness of our medicines compared to
other available therapies; ® patient convenience of the dosing regimen for our medicines; and e reimbursement policies of
government and third- party payers. Based on the profile of our medicines, physicians, patients, patient advocates, payers or the
medical community in general may not accept or use any of the medicines that we or our partners may develop. For example,
TEGSEDI requires periodic blood and urine monitoring s-and is available in the U. S. only through a risk evaluation and
mitigation strategy, or REMS program . In addition , and-the product label for TEGSEDI in the U. S. has a boxed warning
for thrombocytopenia and glomerulonephritis. Our main external competitors in the U. S. market for TEGSEDI are patisiran
and vutrisiran, both marketed by Alnylam Pharmaceuticals, Inc. Neither patisiran nor vutrisiran has a boxed warning nor does
either require use of a REMS program. Additionally, the product label for WAYLIVRA in the European Union, or EU, requires
regular blood monitoring. In each case, these label requlrements have negatlvely affected our ab111ty to attract and retaln patlents
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th1rd party payers fall to provide adequate coverage and payment rates for our medicines, 1nclud1ng our commercial medicines
—-and our medicines in development, our revenue will be

limited. In both domestrc and foreign markets sales of our current and future products will depend in part upon the availability
of coverage and reimbursement from third- party payers. The majority of patients in the U. S. who would fit within our target
patient populations for our medicines 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 medicines 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 medicines affordable. Even if favorable coverage status and
adequate reimbursement rates are attained, less favorable coverage policies and reimbursement rates may be implemented in the
future. Accordingly, our commercial medicines SPINRAZA;TEGSEDE-WAYEVRA;eplontersen-and-tofersen;-and our
medicines in development ;-will face competition from other therapies and medicines for limited financial resources. We
Furthermore, we or our partners may need to conduct post- marketing studies to demonstrate the cost- effectiveness of any
future products to satisfy third- party payers. These studies might require us to commit a significant amount of management time
and financial and other resources. In addition, Fhird-third - party payers may never consider our future products as cost-
effective —and Adeqgaate-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. Third- party payers, whether
foreign or domestic, or governmental or commercial, are developing increasingly sophisticated methods of controlling
healthcare costs. In addition, in the U. S., no uniform policy of coverage and reimbursement for medicines exists among third-
party payers. Therefore, coverage and reimbursement for medicines can differ significantly from payer to payer. For example,
the Affordable Care Act, or ACA, was passed in March 2010, and substantially changed the way healthcare is financed by both
governmental and private insurers and continues to significantly impact the U. S. pharmaceutical industry. There have been
judicial and Congressional challenges to certain aspects of the ACA, as well as efforts to repeal or replace certain aspects of the
ACA. It is unclear how future litigation and healthcare reform measures will impact the ACA and our business. Further, we
believe that future coverage, reimbursement and pricing will likely be subject to increased restrictions both in the U. S. and in
international markets. In the U. S., recent health reform measures have resulted in reductions in Medicare and other healthcare
funding, and there have been several recent U. S. Congressional inquiries, legislation and executive orders designed to, among
other things, reduce drug prices, increase competition (including by enhancing support for generic and biosimilar drugs)
lower out- of- pocket drug costs for patients, curtail spread pricing practices by pharmacy benefit managers, and foster
scientific innovation to promote better health care and improved health. In addition, the Inflation Reduction Act of 2022, or
the [RA, among-includes key actions aimed at reducing other—- the things;-costs of prescription drugs and allows HHS to
negomte the prlce of cert’nn smgle source drugs covered under Medicare and establish a price cap on such drugs impeses

. #a-Specifically, in an effort to curb Medicare patients’ out- of- pocket
costs f01 prescrlpmon dru;Ds the Part D redeswn legislation under the IRA requires , among other things, (1) a cap on out- of-
pocket drug spending under Part D, (2) drug manufacturers to pay a rebate to the federal government if prices for drugs
covered under Part D and Part B increase faster than the rate of inflation, and (3) drug manufacturers to contribute to the
catastrophic coverage phase for Part D drugs as discounts through a manufacturer discount program. Farthermore-The IRA
permits HHS to implement many of these provisions through guidance , as opposed to regulation, for the initial years.
These provisions take effect progressively starting in fiscal year 2023. On August 29, 2023, HHS announced the list of the
first ten drugs that will be subject to price negotiations, although the Medicare drug price negotiation program is
currently subject to legal challenges. In response to the Biden administration’ s October 2022 executive order, on
February 14, 2023, HHS released a report outlining three new models for testing by the CMS Innovation Center which
will be evaluated on their ability to lower the cost of drugs, promote accessibility, and improve quality of care. It is
unclear whether the models will be utilized in any health reform measures in the future. Further, on December 7, 2023,
the Biden administration announced an initiative to control the price of prescription drugs using march- in rights under
the Bayh- Dole Act. On December 8, 2023, the National Institute of Standards and Technology published for comment a
Draft Interagency Guidance Framework for Considering the Exercise of March- In Rights which for the first time
includes the price of a product as one factor an agency can use when deciding to exercise march- in rights. While march-
in rights have not previously been exercised, it is uncertain if that will continue under the new framework. It is unclear
whether or how these selected models or similar policy initiatives will impact prescription drug pricing in the future. Any
reduction in reimbursement from Medicare and other government programs may result in a similar reduction in payments from
private payers. Our future product sales may be subject to additional discounts from list price in the form of rebates and
discounts provided to 349B-covered entities under the Public Health Service Act 340B drug pricing program . Changes to
the 34OB pro,ﬁcram or to Medlcare or MedlCdld programs at the federal or state 1e\ el, mcludmg outcomes of on,(aomg lmgdtlon in

passed lemslatlon and 1mplemented res_ulatlons deugned to control phdlmdceutlcal dnd blOlOglCﬂl product pricing, 1nclud1ng
price or patient reimbursement constraints, discounts, restrictions on certain product access and marketing cost disclosure and
transparency measures, and, in some cases, designed to encourage importation from other countries and bulk purchasing. For
example, on January 5, 2024, the FDA approved Florida’ s Section 804 Importation Program, or SIP, proposal to import
certain drugs from Canada for specific state healthcare programs. It is unclear how this program will be implemented,
including which drugs will be chosen, and whether it will be subject to legal challenges in the United States or Canada.
Other states have also submitted SIP proposals that are pending review by the FDA. Any such approved importation
plans, when implemented, may result in lower drug prices for products covered by those programs. Third- party coverage
and reimbursement for medicines may not be available or adequate in either the U. S. or international markets, which would
negatively affect the potential commercial success of our products, our revenue and our profits. If we or our partners fail to

compete effectively, our medicines, including our commercial medicines SPENRAZAFEGSEDL-WAY LV RAeplontersen

andtefersenm;-and our medicines in development, will not generate significant revenues. Our competitors engage in drug



discovery throughout the world, are numerous, and include, among others, major pharmaceutical companies and specialized
biopharmaceutical firms. In addition, other companies are engaged in developing RNA- targeted technology. Our competitors
may succeed in developing medicines that are: ® priced lower than our medicines; ® reimbursed more favorably by government
and other third- party payers than our medicines; ® safer than our medicines; ® more effective than our medicines; or ® more
convenient to use than our medicines. These competitive developments could make our medicines, including our commercial
medicines SPWEGSEBI—\WH%%ep}eﬁeﬁeﬁ—&ﬂd%efeﬁeﬂ—and our medicines in development, obsolete or non-
competitive. Certain of our partners are pursuing other technologies or developing other medicines either on their own or in
collaboration with others, including our competitors, to treat some of the same diseases our own collaborative programs target.
Competition may negatively impact a partner’ s focus on and commitment to our medicines and, as a result, could delay or
otherwise negatively affect the commercialization of our medicines, including our commercial medicines SPENRAZA;
FEGSEDE-WAYEFRAeplonterserrand tofersen-our medicines in development . Many of our competitors have substantially
greater financial, technical and human resources than we do. In addition, many of these competitors have 51gn1ﬂcantly greater
experience than we do in conducting preclinical testing and human clinical studies of new pharmaceutical products, in obtaining
FDA and other regulatory authorizations of such products and in commercializing such products. Accordingly, our competitors
may succeed in obtaining regulatory authorization for products earlier than we do or more successfully commercialize their
products. There are several pharmaceutical and biotechnology companies engaged in the development or commercialization in
certain geographic markets of products against targets that are also targets of products in our development pipeline. For
example: ® Onasemnogene abeparvovec and risdiplam compete with SPINRAZA; e Taldefgrobep alfa, Evrysdi GYM329
and NMD670 could compete with SPINRAZA; e Patisiran, tafamidis, tafamidis meglumine and vutrisiran compete with
TEGSEDI and WAINUA eeuld-eompete-with-eplentersen; ® Acoramidis , NTLA-2001 and NNC6019- 0001 could compete
with TEGSEDI and eptenterse-WAINUA ; e ARO- APOC3 —}efmt&pide-and pegozafermin could compete with WAYLIVRA
and olezarsen; ® Lanadelumab- flyo, C1 esterase inhibitor, berotralstat, C1 esterase inhibitor subcutaneous, garadacimab, and
deucrictibant, NTLA- 2002 and STAR- 0215 could compete with donidalorsen; ® Olpasiran , zerlasiran, lepodisiran and
SEN366-muvalaplin could compete with pelacarsen; and-e NI-264-005 / AP- 101 could compete with teferser-QALSODY; @
VIR- 2218 PEG- IFN- @, VIR- 3434 + VIR- 2218 + PEG- IFN- 0, VIR- 2218 BRII- 179, NI- 204VIR- 2218 GS- 9688
nivolumab, AB- 729, imdusiran Peg- IFNa- 2a NA, xalnesiran RG6084 NA, xalnesiran NA, xalnesiran peglFN NA,
xalnesiran RO7049389 NA, xalnesiran ruzotolimod NA, RO7049389 ruzotolimod NA could complete with bepirovirsen;
and e Budesonide, sparsentan, atrasentan, iptacopan, zigakibart, sibeprenlimab, atacicept, ravulizumab, vemircopan,
felzartamab, povetacicept, avacincaptad pegol, pegcetacoplan, tinlarebant, danicopan, GT00S, AVD- 104 and ANX007
could compete with IONIS- FB- LRx . SPINRAZA injection for intrathecal use is an antisense medicine indicated for the
treatment of SMA patients of all ages approved in over 50 countries. Specifically, SPINRAZA faces competition from
onasemnogene abeparvovec, a gene therapy product that was approved in the U. S. in May 2019 and in the EU in May 2020 for
the treatment of SMA, as well as risdiplam, an oral product for the treatment of SMA that was approved in the U. S. in August
2020 and in the EU in March 2021. Biogen has in the past disclosed that SPINRAZA revenue has-decreased pritnarity-due to a
reduction in demand as a result of increased competition and that future sales of SPINRAZA may be adversely affected by
competing products. Additionally, companies that are developing medicines that target the same patient populations as our
medicines in development may compete with us to enroll participants in the clinical trials for such medicines, which could make
it more difficult for us to complete enrollment for these clinical trials. Our medicines could be subject to regulatory limitations
following approval. Following approval of a medicine, we and our partners must comply with comprehensive government
regulations regarding the manufacture, marketing and distribution of medicines. Promotional communications regarding
prescription medicines must be consistent with the information in the product’ s approved labeling. We or our partners may not
obtain the labeling claims necessary or desirable to successfully commercialize our medicines, including our commercial
medicines SPWEGSEBI—\WH%%ep}eﬁeﬁeﬁ—aﬂd%efeﬁeﬂ—and our medicines in development. The FDA and
foreign regulatory bodies have the authority to impose significant restrictions on an approved medicine through the product
label and on advertising, promotional and distribution activities. For example: ® in the U. S., TEGSEDI’ s label contains a
boxed warning for thrombocytopenia and glomerulonephritis; @ TEGSEDI requires periodic blood and urine monitoring; and e
inthe U. S., TEGSEDI is available only through a REMS program. Prescription medicines may be promoted only for the
approved indication (s) in accordance with the approved label. The FDA and other agenetes-regulatory authorities actively
enforce the laws and regulations prohibiting the promotion of off- label uses, and a company that is found to have improperly
promoted off- label uses may be subject to significant liability. 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. For example, in connection with the conditional marketing approval for WAYLIVRA in the EU,
we are required to conduct a post- authorization safety study to evaluate the safety of WAYLIVRA on thrombocytopenia and
bleeding in FCS patients taking WAYLIVRA. If the results of such post- marketing studies are not satisfactory, the FDA, EC or
other foreign regulatory authorities may withdraw marketing authorization or may condition continued marketing on
commitments from us or our partners that may be expensive and time consuming to fulfill. If we or others identify side effects
after any of our medicines are on the market, or if manufacturing problems occur subsequent to regulatory approval, or if we,
our manafaetarers-CMOs or our partners fail to comply with regulatory requirements, we or our partners may, among other
things, lose regulatory approval and be forced to withdraw products from the market, need to conduct additional clinical studies,
incur restrictions on the marketing, distribution or manufacturing of the product, and / or change the labeling of our medicines.
We depend on our eeHaberatienr-collaborations with Biogen for the development and commercialization of SPINRAZA and
QALSODY . We have entered into a-separate collaborative arrangement-arrangements with Biogen to develop and
commercialize SPINRAZA and QALSODY . We entered into this-these eoHaberatiorr-collaborations primarily to: e fund our



development activities for SPINRAZA and QALSODY ; e seeck and obtain regulatory approvals for SPINRAZA and
QALSODY ; and e successfully commercialize SPINRAZA and QALSODY . We are relying on Biogen to obtain additional
regulatory approvals for SPINRAZA and QALSODY , generate additional clinical data for SPINRAZA and QALSODY ,
manufacture -SPINRAZA and eentintete-QALSODY, and successfully commercialize SPINRAZA and QALSODY . In
general, we cannot control the amount and timing of resources that Biogen devotes to our eeHaberation-collaborations . [
Biogen fails to further develop SPINRAZA or QALSODY , obtain additional regulatory approvals for SPINRAZA or
QALSODY , manufacture SPINRAZA or eentintete-QALSODY, or successfully commercialize SPINRAZA or QALSODY
, or if Biogen’ s efforts in any of these respects are ineffective, revenues for SPINRAZA or QALSODY would be negatively
affected. In addition, our eeHaberattenr-collaborations with Biogen may not continue for various reasons. Biogen can terminate
our eeHaberatienr-collaborations at any time. If Biogen stops developing or commercializing SPINRAZA or QALSODY , we
would have to seek or spend additional funding, and SPINRAZA’ s or QALSODY’ s commercialization may be harmed et
delayed-. We depend on our collaboration with AstraZeneca for the joint development and commercialization of eplenterser
WAINUA . We have entered into a collaborative arrangement with AstraZeneca to develop and commercialize eplentersen
WAINUA . Under the terms of the collaboration agreement, we and AstraZeneca will co- develop and co- commercialize
ep}en’eefseﬂ—WAINUA in the U. S and A%traZeneca W111 have the qole right to commercmhze ep}en’eefseﬂ—WAINUA in all other

commercmhzatlon alrangemem% We also do not have Control over the amount and timing of resources that AstraZeneca devotes
to our collaboration, particularly outside of the U. S. If the co- commercialization arrangement for eplontersermrWAINUA is not
successful for any reason, eplenterserr WAINUA may not meet our commercial objectives and our revenues for eptentersen
WAINUA may be limited. In addition, a Joint Steering Committee, or JSC, having equal membership from us and AstraZeneca,
and various subcommittees oversee and coordinate the development, manufacturing, commercialization and other exploitation
activities for eplentersear-WAINUA in the U. S. by mutual agreement. If any subcommittee cannot reach unanimous agreement
on any matter within its respective scope of authority, such matter may be referred to the JSC for resolution. If the JSC cannot
come to a mutual agreement on any particular matter, this could delay our ability to develop or commercialize eptentersen
WAINUA . If we are not successful in expanding our manufacturing capabilities or cannot manufacture our medicines or
contract with a third party to manufacture our medicines at costs that allow us to charge competitive prices to buyers, we cannot
market our products profitably. To successfully commercialize any of our medicines, we need to optimize and manage large-
scale commercial manufacturing capabilities either on a standalone basis or through a third- party manufacturer. As our drug
development and commercial pipeline increases and matures, we will have a greater need for clinical trial and commercial
manufacturing capacity. While Fe-thatend;-we have-begunwotrkomnanew-believe our current capabilities and those we
obtain through third- party manufacturers support our manufacturing needs now faetlity-in-Oeeanside-, it Californta-that
will be 1mp0rtant to expand our manufacturmg mfraqtructure —\Ve-ln the future, Whlch W111 -rneufllkely requlre qub%tantlal
expenditures to-by e e - A
staffto-operate-thefaetlity-. If we are not %ucces%ful in executlng thlq expansion, 1t Could hmlt our ablhty to meet our
manufacturing requirements and commercial objectives in the future. In addition, we have limited experience manufacturing
pharmaceutical products of the chemical class represented by our medicines, called oligonucleotides, on a commercial scale for
the systemic administration of a medicine. There are a small number of suppliers for certain capital equipment and raw
materials that we use to manufacture our medicines, and some of these suppliers will need to increase their scale of production to
meet our projected needs for commercial manufacturing. Further, we must continue to improve our manufacturing processes to
allow us to reduce our drug costs. We or our partners may not be able to manufacture our medicines at a cost or in quantities
necessary to make commercially successful products. Manufacturers, including us, must adhere to the FDA’ s cGMP regulations
and similar regulations in foreign countries, which the applicable regulatory authorities enforce through facilities inspection
programs. We, our partners and our contract manufacturers may not comply or maintain compliance with cGMP, or similar
foreign regulations. Non- compliance could significantly delay or prevent receipt of marketing authorizations for our medicines,

including authorizations for our commercial medicines SPEINRAZATEGSEDE-WAYEFVRAeplontersen-and-tofersen;and

our medicines in development, or could result in enforcement action after authorization that might limit the commercial qucces%

of our medicines, including our commercial medicines SPEINRAZA;TEGSEDET-WAYEVRAeplontersen-and-tofersen;-an

our medicines in development. We rely on third- party manufacturers to supply the drug substance and drug product for
TEGSEDI and WAINUA and drug product for WAYLIVRA Any delay% or dlqruptlon to our own or thlrd party commercml
manufacturmg Capabllltle§ P 6




Regulatory Approval of our Medicines If we or our partners fail to obtain regulatory approval for our medicines and additional
approvals for our commercial medicines SPINRAZA;FEGSEDFand-WAYEIVRA-, we or our partners cannot sell them in the
applicable markets. We cannot guarantee that any of our medicines will be considered safe and effective or will be approved for
commercialization. In addition, it is possible that our commercial medicines SPEINRAZA;-FEGSEDFand-WAYEFVRA-may
not be approved in additional markets or for additional indications. We and our partners must conduct time- consuming,
extensive and costly clinical studies to demonstrate the safety and efficacy of each of our medicines 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 and our partners may not obtain necessary regulatory approvals on a
timely basis, if at all, for our medicines. It is possible that regulatory agenetes-authorities will not approve our medicines for
marketing or SPENRAZATEGSEBFor-our WAYEFVRA-commercial medicines in additional markets or for additional
indications. If the FDA or another regulatory ageney-authority believes that we or our partners have not sufficiently
demonstrated the safety or efficacy of any of our medicines, including our commercial medicines SPENRAZA;TEGSEDand
WAYEPRAS-or our medicines in development, the ageﬂey—authorlty will not approve the specific medicine or will require
additional studies, which could be time consuming and expensive and delay or harm commercialization of the medicine. For
example, in August 2018 we received a complete response letter 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 Non-
Compliance Withdrawal Letter, or Non- W , from Health Canada for WAYLIVRA in November 2018. The FDA or other
comparable foreign regulatory authorities can delay, limit or deny approval of a medicine for many reasons, including: e 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 medicine is safe and effective for any indication;
e 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 U. S.; ® we or our partners may be unable to
demonstrate that our medicine’ 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 facrhtres of thrrd party manufacturers Who manufacture clinical and commercial supplres for our
medicines § e e estriettonsrelate h v ; and e the
approval polrcres or regulat1ons of such author1t1es or their prior guidance to us or our partners durmg clrnrcal development may
significantly change in a manner rendering our clinical data insufficient for approval. Failure to receive marketing authorization
for our medicines in development , or failure to receive additional marketing authorizations for SPENRAZATTEGSEDFer-our
WAYEFVRA-commercial medicines , or delays in these authorizations, could prevent or delay commercial introduction of the
medicine, and, as a result, could negatively impact our ability to generate revenue from product sales. If the results of clinical
testing indicate that any of our medicines are not suitable for commercial use, we may need to abandon one or more of our drug
development programs. Drug discovery and drug development have inherent risks and the historical failure rate for drugs is
high. Antisense medicines are a relatively new approach to therapeutics. If we cannot demonstrate that our medicines are safe
and effective for human use in the intended indication (s), we may need to abandon one or more of our drug development
programs. Even if our medicines are successful in preclinical and human clinical studies, the medicines may not be successful in
late- stage clinical studies. Successful results in preclinical or initial human clinical studies, including the Phase 2 results for
some of our medicines in development may not pred1ct the results of subsequent clinical studies. If any of our medicines in
Phase 3 clinical studies ;e st set;-eplontersen N3¢
show sufficient efficacy in pat1ents with the targeted 1ndrcatron or if such studres are d1scont1nued for any other reason, it could
negatively impact our development and commercialization goals for these medicines and our stock price could decline. In the
past, we have invested in clinical studies of medicines that have not met the primary clinical endpoints in their Phase 3 studies or
have been discontinued for other reasons. For example, in October 2021, Biogen reported that teferserrQALSODY did not meet
the primary clinical endpoint in the Phase 3 VALOR study; however, trends favoring teferserrQALSODY were seen across
multiple secondary and exploratory measures of disease activity and clinical function. In addition, in March 2021, Roche
decided to discontinue dosing in the Phase 3 GENERATION HD1 study of tominersen in patients with manifest Huntington’ s
disease based on the results of a pre- planned review of data from the Phase 3 study conducted by an unblinded Independent
Data Momtormg Commlttee Slm1lar results could occur in clinical studies for our other medicines Finelding-the-stadiesof
pidatorsen 6 ezarsen;pelacarsenand setr-. There are a number of factors that could cause a clinical
study to fa1l or be delayed 1nclud1ng e the clrnrcal 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 medicine
on subjects or lack of efficacy in the trial; ® we or our partners may decide, or regulators may require us, to conduct additional
preclinical testing or clinical studies; ® enrollment in our clinical studies may be slower than we anticipate; ® we or our
partners, including our independent clinical investigators, contract research organizations and other third- party service providers
on which we rely, may not identify, recruit and-or train suitable clinical investigators at a sufficient number of study sites or
timely enroll a sufficient number of study subjects in the clinical study; e the institutional review board for a prospective site
might withhold or delay its approval for the study; ® people 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; e the cost of our clinical studies may be greater than
we anticipate; ® our partners may decide not to exercise any existing options to license and conduct additional clinical studies
for our medicines; and e the supply or quality of our medicines or other materials necessary to conduct our clinical studies may




ﬁﬁnefease-euieeests—l:e%e*&mp-}e— the FDA or other regulatory ageﬂetes—authontles eould reque%t among other thmgq

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. This happened in connection with the
conditional marketing approval for WAYLIVRA in the EU, as the EC is requiring us to conduct a post- authorization safety
study to evaluate the safety of WAYLIVRA on thrombocytopenia and bleeding in FCS patients taking WAYLIVRA. ¥We-In
addition, under accelerated approval the FDA is requiring completion of the ongoing Phase 3 trial for QALSODY to
confirm the clinical benefit of QALSODY. Moreover, our commercial medicines are chemically similar to each other. As
a result, a safety observation we encounter with one of our medicines could have , engeingpost—marketing-studiesfor— or
WAYEPRA-and-TEGSEDIand-be perceived by a regulatory authority to have, an EAPfor-WAYEFRA-impact on a
different medicine we are developing . This Advers&eveﬁs—e%re&ﬂfs—frem—fhese—sﬁ&dtes—eﬁhe—&@s—could ﬂegam‘el-y—m‘rpaet-
cause the FDA eur— or other regulators to ask questions pendis arketing-approval-app
WAY P RA-and-TEGSEDHnpatients-with FES-take actions that could harm or de ay er-our ablllty to develop and
ATFRvPN;respeetively;or-the-eommeretal-commercialize eppefmmfy—fe%%w&%—e%our T—EGS-E—BI—medlcmes or
increase our costs . Any failure or delay in our clinical studies 74
olezarsen;pelaearsenand-tofersen;could reduce the commercial potentlal or Vlablhty of our medleme% We depend on thnd
parties to conduct clinical studies for our medicines and any failure of those parties to fulfill their obligations could adversely
affect our development and commercialization plans. We depend on independent clinical investigators, contract research
organizations and other third- party service providers to conduct our clinical studies for our medicines and expect to continue to
do so in the future. For example, we use clinical research organizations, such as Icon Clinical Research Limited, Medpace, Inc.,
Parexel International Corporation, Syneos Health, Inc. and Thermo Fisher Scientific Inc. for the clinical studies for our
medicines, including WAINUA for the treatment of ATTR- CM, donidalorsen, eplentersen; JON363;-o0lezarsen, pelaearsen
ulefnersen and tefersenrzilganersen . 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, but we are responsible for
ensuring that such investigators conduct each of our clinical studies in accordance with the general investigational plan and
approved protocols for the study. Third parties may not complete activities on schedule or may not conduct our clinical studies
in accordance with regulatory requirements or our stated protocols. For example, some of our key vendors are-have in the past
experteneig-experienced labor shortages, which eeutdHmpaetimpacted their ability to perform services for us for certain of
our ehnleal trlals fPhe-Subsequent fathare-failures of these third parties to carry out their obligations ;ineluding-as-aresult-of
AYS€ 7 , or a termination of our relationship with such third parties, could
delay or prevent the development marketlng authorlzatlon and commercialization of our medicines efadd-rt-teﬂa-l—m&ﬂéeﬁﬁg
authorizationsfor TEGSEDFand-WAYEIFVRA-. In addition, while we do not have any clinical trial sites in Ukraine or Gaza ,
we do have a limited number of clinical trial sites in Russia and Israel sarrounding-eountries-that may be materially impacted
by the ongoing war-wars between Russia and Ukraine and military conflicts in Israel and the surrounding areas, as well as
related political or economic responses and counter- responses by various global actors, or collectively, conflicts in
Eastern Europe and the Middle East, and could result in difficulties enrolling or completing our clinical trials in such areas on
schedule. Furthermore, the U. S. and its European allies have imposed significant sanctions against Russia, including regional
embargoes, full blocking sanctions, and other restrictions targeting major Russian financial institutions. The U. S. government
has also indicated it will consider imposing additional sanctions and other similar measures in the future. Our ability to conduct
clinical trials in Russia may become restricted under applicable sanctions laws, which would require us to identify alternative
trial sites, and could increase our costs and delay the clinical development of certain of our medicines. Since corporate
partnering is a significant part of our strategy to fund the advancement and commercialization of our development programs, if
any of our collaborative partners fail to fund our collaborative programs, or if we cannot obtain additional partners, we may have
to delay or stop progress on our drug development programs. To date, corporate partnering has played a significant role in our
strategy to fund our development programs and to add key development resources. We plan to continue to rely on additional
collaborative arrangements to develop and commercialize some of our unpartnered medicines. However, we may not be able to
negotiate favorable collaborative arrangements for these drug programs. If we cannot continue to secure additional collaborative
partners, our revenues could decrease and the development of our medicines could suffer. Our corporate partners are developing
and funding many of the medicines in our development pipeline. For example, we are relying on: ® AstraZeneca for the joint
development and funding of eptenterserr-WAINUA ; e Novartis for development and funding of pelacarsen; ® BtegenrGSK for
development and funding of tefetser-bepirovirsen ; and ® Roche Btegeﬁ—fer—addf&eﬂ&kstudies-e-f—SPHJ&%ﬁ—&ﬂd—O—GS{Gfor
development and funding of bepirevirserrIONIS- FB- LRx . If any of these pharmaceutical companies stops developing and
funding these medicines, our business could suffer and we may not have, or be willing to dedicate, the resources available to
develop these medicines on our own. Our collaborators can terminate their relationships with us under certain circumstances,
many of which are outside of our control. For example, in 2022, Pfizer and Bayer decided to discontinue the clinical
development programs for vupanorsen and fesomersen, respectively. Even with funding from corporate partners, if our partners
do not effectively perform their obligations under our agreements with them, it would delay or stop the progress of our drug
development and commercial programs. In addition to receiving funding, we enter into collaborative arrangements with third
parties to: ® conduct clinical studies; ® seek and obtain marketing authorizations; and ® manufacture and commercialize our




medicines. Once we have secured a collaborative arrangement to further develop and commercialize one of our drug
development programs, such as our collaborations with AstraZeneca, Biogen, GSK, Novartis, Otsuka and Roche, these
collaborations may not continue or result in commercialized medicines, or may not progress as quickly as we anticipated. For
example, a collaborator such as AstraZeneca, Biogen, GSK, Novartis, Otsuka or Roche, could determine that it is in its
financial interest to: ® pursue alternative technologies or develop alternative products that may be competitive with the medicine
that is part of the collaboration with us; ® pursue higher- priority programs or change the focus of its own development
programs; or ® choose to devote fewer resources to our medicines than it does to its own medicines. If any of these occur, it
could affect our partner’ s commitment to the collaboration with us and could delay or otherwise negatively affect the
commercialization of our medicines, including QALSODY, SPINRAZA, eplontersen-WAINUA , bepirovirsen, donidalorsen,
IONIS- FB- LRx and pelacarsen andtefersen—. We may not be able to benefit from orphan drug designation for our medicines.
In the U. S., under the Orphan Drug Act, the FDA may designate a medicine as an orphan drug if it is intended to treat a rare
disease or condition affecting fewer than 200, 000 individuals in the U. S. 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. The FDA has granted orphan drug
designation to eplenterserrolezarsen for the treatment of patients with transthyretin- FCS, to ulefnersen for the treatment of
patients with FUS - mediated-amylotdosis-ALS, and to ION582 for the treatment of patients with Angelman syndrome. The
FDA and EMA have granted orphan drug designation to WAINUA for the treatment of patients with ATTR, to donidalorsen
for the treatment of patients with HAE, to TEGSEDI for the treatment of patients with ATTRv- PN, to WAYLIVRA for the
treatment of patients with FCS, ane-to tominersen for the treatment of patients with HD , and to ION356 for the treatment of
patients with Pelizaeus- Merzbacher disease . In addition, the EMA has granted orphan drug designation to WAYLIVRA for
the treatment of patients with FPL. Even if approval is obtained on a medicine that has been designated as an orphan drug, we
may lose orphan drug exclusivity if the FDA or EMA determines that the request for designation was materially defective or if
we cannot assure sufficient quantity of the applicable medicine to meet the needs of patients with the rare disease or condition,
or if a competitor is able to gain approval for the same medicine in a safer or more effective form or that makes a major
contribution to patient care. If we lose orphan drug exclusivity on any of our medicines, we may face increased competition and
lose market share for such medicine. Risks Associated with our Businesses as a Whole Risks related to our financial condition If
we fail to obtain timely funding, we may need to curtail or abandon some of our programs. Many of our medicines are
undergoing clinical studies or are in the early stages of research and development. Most of our programs will require significant
additional research, development, manufacturing, preclinical and clinical testing, marketing authorizations, preclinical activities
and commitment of significant additional resources prior to their successful commercialization. In addition, as we commercialize
more medicines on our own, we will need to invest significant financial resources to continue developing the infrastructure
required to successfully commercialize our medicines, including the expansion butd—eut-of our anew-manufacturing faetity
capabilities . All of these activities will require significant cash. As of December 31, 2622-2023 , we had cash, cash equivalents
and short- term investments equal to § 2. 8-3 billion. If we or our partners do not meet our goals to successfully commercialize
our medicines, including our commercial medicines SPEINRAZATEGSEDand-WAYERVRA-, or to license certain medicines
and proprietary technologies, we will need additional funding in the future. Our future capital requirements will depend on
many factors such as: @ successful commercialization of our commercial medlclnes -SP-IN]E%&—'PEGS-E—BI—&ﬁd—W—:WH%%*
; ® the profile and launch timing of our medicines in development ;-inetac ]
pe}ae&fsen—aﬂd-tefefsen— e changes in existing collaborative relationships and our abrhty to estabhsh and maintain addrtronal
collaborative arrangements; ® continued scientific progress in our research, drug discovery and development programs; e the
size of our programs and progress with preclinical and clinical studies; ® the time and costs involved in obtaining marketing
authorizations; ® competing technological and market developments, including the introduction by others of new therapies that
address our markets; and ® our manufacturing requirements and capacity to fulfill such requirements. If we need additional
funds, we may need to raise them through public or private financing. Additional financing may not be available on acceptable
terms or at all. If we raise additional funds by issuing equity securities, the shares of existing stockholders will be diluted and
the price, as well as the price of our other securities, may decline. If adequate funds are not available or not available on
acceptable terms, we may have to cut back on one or more of our research, drug discovery or development programs , or
commercial operations . Alternatively, we may obtain funds through arrangements with collaborative partners or others, which
could require us to give up rights to certain of our technologies or medicines. We have incurred losses, and our business will
suffer if we fail to consistently achieve profitability in the future. Because drug discovery and development require substantial
lead- time and money prior to commercialization, our expenses have generally exceeded our revenue since we were founded in
January 1989. As of December 31, 2622-2023 , we had an accumulated deﬁc1t of approxrmately $1. 4—8 b11110n and
stockholders equrty of approxrmately $ 0. 6—4 b11110n —Mes e

Most of our income has hlstorrcally come from collaborative arrangements 1nclud1ng comrnerc1a1 revenue from royaltles and R
& D revenue, with additional income from research grants and the sale or licensing of our patents, as well as interest income.
We will now and continuing into the foreseeable future need to invest significant financial resources to develop capabilities to
commercialize medicines on our own and expect that our income in the future will be driven primarily by commercial sales. If
we do not earn substantial revenue from commercial sales, we may incur additional operating losses in the future, which could
restrict our ability to successfully develop additional medicines or sustain future profitability. We may not be entitled to obtain
additional milestone payments under our royalty monetization agreement with Royalty Pharma. In January 2023, we entered
into a Royalty Purchase Agreement with Royalty Pharma Investments. In addition to the $ 500 million we received at closing,
this agreement makes available to us up to an additional $ 625 million in milestone payments. However, these additional



milestone payments are subject to satisfaction of certain conditions related to the regulatory approval or commercial sales of
pelacarsen, in certain cases by specific deadlines. Should we not satisfy such conditions by the applicable deadlines, or if we fail
to meet our obligations or default under this agreement, the actual amount of additional payments to us could be substantially
less than the maximum amounts available thereunder. Risks related to our intellectual property 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 develop, secure and maintain intellectual property rights to proprietary products and
services. However, we may not receive issued patents on any of our pending patent applications in the U. S. or in other countries
and we may not be able to obtain, maintain or enforce our patents and other intellectual property rights, any of which could
impact our ability to compete effectively. In addition, the scope of any of our issued patents may not be sufficiently broad to
provide us with a competitive advantage. Furthermore, other parties may successfully challenge, invalidate or circumvent our
issued patents or patents licensed to us so that our patent rights do not create an effective competitive barrier or revenue source.
We cannot be certain that the U. S. Patent and Trademark Office, or U. S. PTO, and courts in the U. S. or the patent offices and
courts in foreign countries will consider the claims in our patents and applications covering our commercial medicines
SPINRAZASTEGSEDL-WAYEIVRAeplontersenand-tofersen, or any of our medicines 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, even through legal action. If we or any
licensor partner loses or cannot obtain patent protection for our commercial medicines SPINRAZA;FEGSEDE-WAYHVRA;
eplontersenand-tofersen-or any of our medicines in development, it could have a material adverse impact on our business.
Intellectual property litigation could be expensive and prevent us from pursuing our programs. From time to time, we 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. If a third party claims that our
medicines or technology infringe its patents or other intellectual property rights, we 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 U. S. 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. Risks
related to product liability 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 our commercial medicines SPINRAZATEGSEDand WAYTIVRA-and our medicines in development. We have
clinical study insurance coverage and commercial product liability insurance coverage. However, this insurance coverage may
not be adequate to cover claims against us, or be available to us at an acceptable cost, if at all. Regardless of their merit or
eventual outcome, product liability claims may result in decreased demand for our medicines, injury to our reputation,
withdrawal of clinical study volunteers and loss of revenues. Thus, whether or not we are insured, a product liability claim or
product recall may result in losses that could be material. Risks related to our personnel The loss of key personnel, or the
inability to 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, and as we move towards
commercializing medicines on our own, we will become increasingly dependent on the principal members of our commercial
team. We do not have employment agreements with any of our employees that would prevent them from leaving us. The loss of
our management, key scientific or commercial employees might slow the achievement of important research and development or
commercial goals. It is also critical to our success that we recruit and retain qualified scientific personnel to perform research
and development work and that we recruit and retain qualified marketing, sales, market access, distribution, and related
personnel to commercialize our medicines . e may not be able to attract and retain skilled and experienced setentifte
personnel on acceptable terms because of intense competition for experienced setentists-personnel among many pharmaceutical
and health care companies, universities and non- profit research institutions. In addition, failure to succeed in clinical studies or
in commercializing our medicines may malke it more challenging to recruit and retain qualified setentifte-personnel. Risks
related to the-COVID-—19-pandemte-pandemics , climate change and other events Our business may be adversely affected by
pandemics, climate change, extreme weather events, earthquakes, sar-wars , civil or political unrest, terrorism or other
catastrophic events. Our business could be adversely affected by health epidemics in regions where we or our partners are
commercializing our medicines, have concentrations of clinical trial sites or other business operations, and could cause
disruption in the operations of third- party manufacturers and contract research orgamzatrons upon whom we rely. For example,
enrollment in some of our cllmcal tnals hy and-hosptta ; aee-as-was a—resu-l-t—e#delayed due
to the COVID 19 pandemrc d




events and changing Weather patternq have become more common. As a result we are potentlally exposed to varying natural
disaster or extreme weather risks such as hurricanes, tornadoes, fires, droughts, floods, or other events that may result from the
impact of climate change on the environment. The potential impacts of climate change may also include increased operating
costs associated with additional regulatory requirements and investments in reducing energy, water use and greenhouse gas
emissions. In addition, we Cu1rently manufaetme most of our research and chnlcal %uppheq ina manufacturmg facﬂlty located in
Carlsbad, California e

manufacture the finished drug product for TEGSEDI WAINUA and WAYLIVRA at thnd party contract manufacturers.
Biogen manufactures the finished drug product for SPINRAZA and QALSODY . The facilities and the equipment we, our
partners and our contract manufacturers use to research, develop and manufacture our medicines would be costly to replace and
could require substantial lead time to repair or replace. Our facilities or those of our partners or contract manufacturers may be
harmed by natural disasters or other events outside our control, such as earthquakes, sar-wars , civil or political unrest,
deliberate acts of sabotage, terrorism or industrial accidents such as fire and explosion, whether due to human or equipment
error, and if such facilities are affected by a disaster or other event, our development and commercialization efforts would be
delayed. Although we possess property damage and business interruption insurance coverage, 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,
our development and commercialization activities could be harmed or delayed by a shutdown of the U. S. government,
including the FDA. Risks related to cybersecurity , social media and artificial intelligence We are dependent on information
technology systems, infrastructure and data, which exposes us to data security risks. We are dependent upon our own and 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 unauthorlzed pelsonq or to the pubhc Cyber—
attacks are increasing in their frequency, sophistication and intensity, :
partiendar-particularly inereasing-as companies (including us) moved to more remote Work structures durmg and followmg
the COVID- 19 pandemic. In addition, the number and frequency of cybersecurity events globally may be heightened during
times of geopolitical tension or instability between countries, 1nclud1ng, for example the ongomg w&r—beﬁveeﬁ—R—ussta—conﬂlcts
in Eastern Europe and the Middle East Ukrs v g A
feeeﬂt—eyberseeuﬂfy—evenfs— Cyber- attacks could mclude the deployment of harmful malware denlal of— service, SOClal
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 , delay progress on the development of our
medicines , compel us to comply with federal and state breach notification laws and foreign law equivalents, subject us to
financial penalties and mandatory and costly 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 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, our efforts may not prevent service interruptions or identify breaches in our systems that
could adversely affect our business and operations and result in the loss of critical or sensitive information, which could result in
financial, legal, business or reputational harm to us . The increasing use of social media platforms and artificial intelligence
based software presents new risks and challenges. Social media is increasingly being used to communicate about our
medicines and the diseases our therapies are designed to treat. Social media practices in the biopharmaceutical industry
continue to evolve and regulations relating to such use are not always clear and create uncertainty and risk of
noncompliance with regulations applicable to our business. There is also a risk of inappropriate disclosure of sensitive
information or negative or inaccurate posts or comments about us on social media. We may also encounter criticism on
social media regarding our company, management, or medicines. Our reputation could be damaged by negative
publicity or if adverse information concerning us is posted on social media platforms or similar mediums, which we may
not be able to reverse. If any of these events were to occur or we otherwise fail to comply with applicable regulations, we
could incur liability, face restrictive regulatory actions or incur other harm to our business. Additionally, the use of
artificial intelligence, or Al, based software is increasingly being used in the biopharmaceutical industry. Use of Al based
software may lead to the release of confidential proprietary information, which may impact our ability to realize the
benefit of our intellectual property . Risks related to our securities and the global credit markets 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 medicine will enter clinical
trials, when we anticipate completing a clinical study, or when we anticipate filing an application for, or obtaining, marketing
authorization, or when we or our partners plan to commercially launch a medicine. We base our estimates on present facts and a

variety of assumptions, many of which are outside of our control Sineluding the-impaets-of the- COVID-—19-pandemie-. If we do

not achieve milestones in accordance with our or our investors’ or securities analysts’ expectations, including milestones related




to our commercial medicines - - : :

and tefersen-medicines in development the price of our securities could decrease. lf the price of our securmes contlnues to be
highly volatile, this could make it harder to liquidate your investment and could increase your risk of suffering a loss. The
market price of our common stock, like that of the securities of many other biopharmaceutical companies, has been and is likely
to continue to be highly volatile. These fluctuations in our common stock price may significantly affect the trading price of our
securities. During the 12 months preceding December 31, 2622-2023 , the closing market price of our common stock ranged
from $ 48-52 . 82-27 to $ 28-32 . 25-69 per share. Many factors can affect the market price of our securities, including, for
example, fluctuations in our operating results, announcements of collaborations, clinical study results, technological innovations
or new products being developed by us or our competitors, the commercial success of our approved medicines, governmental
regulation, marketing authorizations, changes in payers’ reimbursement policies, developments in patent or other proprietary
rights and public concern regarding the safety of our medicines. Broad market factors may materially harm the market price of
our common stock irrespective of our operating performance. For example, recent events such as the COVID- 19 pandemic ,
the ongoing conflicts in Eastern Europe and the Middle East, and the failure of Silicon Valley Bank have caused &
stgm—ﬁeaﬁt—d-tsmp&eﬁ—dlsruptlons of global ﬁnanc1al markets and resulted in 1ncreased Volatlhty in the tradlng price of our
common stock = 0 d ; v a-an
U-l&&me—aﬁd—meaﬁﬁes—takeﬁ—tﬁ-fespeﬂse—t-hefete— ln addmon mdustry factors may materlally harm the market price of our
common stock. Nasdaq, and the market for biotechnology companies in particular, have historically 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 that 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. Provisions in our certificate of
incorporation , bylaws , convertible notes documents, call spread hedge transaction documents and Delaware law may prevent
stockholders from receiving a premium for their shares. Our certificate of incorporation provides for classified terms for the
members of our board of directors. Our certificate also includes a provision that requires at least 66 2 / 3 percent of our voting
stockholders to approve a merger or certain other business transactions with, or proposed by, any holder of 15 percent or more of
our voting stock, except in cases where certain directors approve the transaction or certain minimum price criteria and other
procedural requirements are met. Our certificate of incorporation also requires that any action required or permitted to be taken
by our stockholders must be taken at a duly called annual or special meeting of stockholders and may not be taken by written
consent. In addition, only our board of directors, ehkairman-chairperson of the board or chief executive officer can call special
meetings of our stockholders. We have in the past, and may in the future, implement a stockholders’ rights plan, also called a
poison pill, which could make it uneconomical for a third party to acquire our company on a hostile basis. In addition, our board
of directors has the authority to fix the rights and preferences of, and issue shares of preferred stock, which may have the effect
of delaying or preventing a change in control of our company without action by our stockholders. The provisions of our
convertible senior notes could make it more difficult or more expensive for a third party to acquire us. Upon the occurrence of
certain transactions constituting a fundamental change, holders of the notes will have the right, at their option, to require us to
repurchase all of their notes or a portion of their notes, which may discourage certain types of transactions in which our
stockholders might otherwise receive a premium for their shares over the then- current market prices. In Aprit-2023, we
completed a $ 575 million offering of 1. 75 % Notes and used $ 488. 2 million of the net proceeds from the issuance of the
1. 75 % Notes to repurchase $ 504. 4 million of our 0. 125 % Notes. In 2021, we completed a $ 632. 5 million offering of 0
% Notes and used a portion of the net proceeds from the issuance of the 0 % Notes to repurchase $ 247. 9 million of our 1 %
Notes for $ 257. 0 million. In Peeember-2019, we entered into privately negotiated exchange and / or subscription agreements
with certain new investors and certain holders of our existing 1 % Notes to exchange $ 375. 6 million of our 1 % Notes for $
439. 3 million of our 0. 125 % Notes, and to issue $ 109. 5 million of our 0. 125 % Notes. Additionally, in connection with the
pricing of our 0 % Notes and 0. 125 % Notes, we entered into call spread transactions in which we purchased note hedges and
sold warrants. Terminating or unwinding the call spread transactions could require us to make substantial payments to the
counterparties under those agreements or may increase our stock price. The costs or any increase in stock price that may arise
from terminating or unwinding such agreements could make an acquisition of our company significantly more expensive to the
purchaser. These provisions, as well as Delaware law, including Section 203 of the Delaware General Corporation Law, and
other of our agreements, may discourage certain types of transactions in which our stockholders might otherwise receive a
premium for their shares over then- current market prices, and may limit the ability of our stockholders to approve transactions
that they think may be in their best interests. Future sales of our common stock in the public market could adversely affect the
trading price of our securities. Future sales of substantial amounts of our common stock in the public market, or the perception
that such sales could occur, could adversely affect trading prices of our securities. For example, as of December 31, 2023, we
may issue approximately 4728 . -2 million shares of our common stock upon conversion of our 1. 75 % Notes, 0 % Notes and
0. 125 % Notes . In connection with the issuance of the 0 % Notes and 0. 125 % Notes , tip-to-we entered into certain call
spread transactions covering 10. 9 million shares and 6. 6 million shares, respectively, that we expect will offset the
dilution to holders of common stock upon any conversion of those notes. In addition, of the shares reserved, 6. 1 million
shares are reserved for issuance upon conversion of 0. 125 % Notes that we have repurchased and are currently held by
us in treasury (and thus would not be dilutive). As a result, to the extent we elect to convert the 0. 125 % Notes held by us
in treasury, we expect we would receive up to 6. 1 million shares upon settlement of related convertible note hedges
(without any additional dilution caused by the conversion of the 0. 125 % Notes held in treasury). However, the anti-
dilutive effect of the convertible note hedges is offset by certain warrant transactions we entered into in connection with




o tor he 1ssuance ofetnethe 0 % Notes sand up-te-6—6-milion-sharesin
eemaeeﬁeﬁemt-h—the W : 0. 125 % Notes Fireachease

sﬂbjeet—te-eﬂsfemaﬁ—aﬁ&—dfhmen—adjﬂﬁmen’fs- The addltlon of any of these shares into the public market may have an adverse
effect on the price of our securities. In addition, pursuant to the call spread transactions we entered into in connection with the
pricing of our 0 % Notes and 0. 125 % Notes, the counterparties are likely to modify their hedge positions from time to time at or
prior to the conversion or maturity of the notes by purchasing and selling shares of our common stock, other of our securities, or
other instruments, including over- the- counter derivative instruments, that they may wish to use in connection with such
hedging, which may have a negative effect on the conversion value of those notes and an adverse impact on the trading price of
our common stock. The call spread transactions are expected generally to reduce potential dilution to holders of our common
stock upon any conversion of our 0 % Notes or 0. 125 % Notes or offset any cash payments we are required to make in excess of
the principal amount of the converted 0 % Notes or 0. 125 % Notes, as the case may be. However, the warrant transactions
could separately have a dilutive effect to the extent that the market value per share of our common stock exceeds the applicable
strike price of the warrants. Negative conditions in the global credit markets and financial services and other industries may
adversely affect our business , financial condition or stock price . The global credit and financial markets have experienced
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ederal-governmentinresponse e-the COVID 19 pandemlc—Wlﬂ-}e- ongoing conﬂrcts in Eastern
Europe and the peteﬂ&a-l-Mlddle East and the failure of Silicon Valley Bank. These disruptions can result in severely
diminished liquidity and credit availability, declines in consumer confidence, declines in cconomic growth impaet-brought
by, increases in unemployment rates and uncertainty about economic stability. There can the-durattorrof;-the- COVID—9
pandemie-may-be diffienlt-to-assess-orno assurance that further deterioration in prediet- credit and it-eotldresultin
signifteant-distuptionrofglobal-financial markets and confidence in economic conditions will not occur. If the current equity
and credit markets deteriorate , redueing-it may make any necessary debt ot or ability-to-aceess-eapital-equity financing
more difficult , whieh-more costly and more dilutive. Failure to secure any necessary financing in a timely manner and
on favorable terms could in-the-future-negatively-have a material adverse a—ffeet—effect on our operatlons, growth plans,
financial performance ot or hqm&rﬁ—stock prlce In addmon :
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and marl(etlng our medicines mternatlonally could adversely affect our business. In addmon to our U. S. operations, we are
commercializing TEGSEDI in the EU, Canada, Latin America and certain Caribbean countries, and WAYLIVRA in the EU,
Latin America and certain Caribbean countries. We face risks associated with our 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: e
compliance with differing or unexpected regulatory requirements for our medicines and foreign employees; ® complexities
associated with managing multiple payer reimbursement regimes, government payers or patient self- pay systems; o 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 and export 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, political instability or
public health issues or pandemics ;-saeh-as-the-COVID-—9-pandemte-, in particular foreign countries or globally; e 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 U. S.; and @ changes in diplomatic and trade relationships. Our business activities outside of the U. S.
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 contract research organizations, contract manufacturing
organizations, distributors, wholesalers, agents, contractors and other partners) will comply with anti- bribery laws.
Importantly npartietdar-, 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 an adverse impact on our business and financial
condition. Risks related to compliance with laws Our operations are subject to adeitional-extensive legal and regulatory
requirements affecting the healtheare—--- health faws-care industry . Our operations are subject to additional-extensive legal



and regulatory requirements affecting the healtheare---- health taws-care industry , including federal and state anti-
kickback laws, false claims laws, transparency laws, such as the federal Sunshine Act, and health information privacy and
security laws, which are subject to change at any time. It is possible that governmental authorities will conclude that our
business practices may not comply with current or future statutes, regulations or case law involving applicable fraud and abuse
or other healthcare laws and regulations. Penalties for violations of applicable healthcare laws and regulations may include
significant civil, criminal and administrative penalties, damages, disgorgement, fines, imprisonment, exclusion of products from
government funded healthcare programs, such as Medicare and Medicaid, and additional reporting requirements and oversight if
we enter into a corporate integrity agreement or similar agreement to resolve allegations of non- compliance with these laws. In
addition, violations may also result in reputational harm, diminished profits and future earnings. 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 research, 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 store most of these materials
and various wastes resulting from their use at our facilities in Carlsbad, California pending ultimate use and disposal. We cannot
completely eliminate the risk of contamination, which could cause: e interruption of our research, development and
manufacturing 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 for pollution liability in amounts and types
that we consider commercially reasonable, 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. Our business is subject to changing
regulations for corporate governance and public disclosure that has increased both our costs and the risk of noncompliance. Each
year we are required to evaluate our internal control systems to allow management to report on , and our Independent Registered
Public Accounting Firm to attest to, our internal controls as required by Section 404 of the Sarbanes- Oxley Act. As a result, we
continue to incur additional expenses and divert our management’ s time to comply with these regulations. In addition, if we
cannot continue to comply with the requirements of Section 404 in a timely manner, we might be subject to sanctions or
investigation by regulatory authorities, such as the SEC, the Public Company Accounting Oversight Board, or PCAOB, or The
Nasdaq Global Select Market. Any such action could adversely affect our financial results and the market price of our common
stock. The SEC and other regulators have continued to adopt new rules and regulations and make additional changes to existing
regulations that require our compliance. In July 2010, the Dodd- Frank Wall Street Reform and Protection Act, or the Dodd-
Frank Act, was enacted, and in August 2022, the SEC adopted additional rules and regulations under the Dodd- Frank Act
related to “ say on pay ” and proxy access. Stockholder activism, the current political environment and the current high level of
government intervention and regulatory reform may lead to substantial new regulations and disclosure obligations, which has
and may in the future lead to additional compliance costs and impact the manner in which we operate our business. Risks related
to taxes Our ability to use our net operating loss carryovers and certain other tax attributes may be limited. Under the Internal
Revenue Code of 1986, as amended, or the Code, a corporation is generally allowed a deduction for net operating losses, or
NOLs, carried over from a prior taxable year. Under the Code, we can earryforward-carry forward our NOLs to offset our
future taxable income, if any, until such NOLs are used or expire. The same is true of other unused tax attributes, such as tax
credits. Under the current U. S. federal income tax law, U. S. federal NOLs generated in taxable years beginning after December
31, 2017 may be carried forward indefinitely, but the deductibility of such U. S. federal NOLs is limited to 80 percent of taxable
income. It is uncertain if and to what extent various states will conform to current U. S. federal income tax law, and there may
be periods during which states suspend or otherwise limit the use of NOLs for state income tax purposes. In addition, under
Sections 382 and 383 of the Code, and corresponding provisions of state law, if a corporation undergoes an “ ownership change,
” which is generally defined as a greater than 50 percentage- point cumulative change, by value, in its equity ownership over a
three- year period, the corporation’ s ability to use its pre- change NOL carryforwards and other pre- change tax attributes to
offset its post- change income or taxes may be limited. We may experience ownership changes in the future as a result of
subsequent shifts in our stock ownership, some of which may be outside of our control. If an ownership change occurs and our
ability to use our NOL carryforwards or other tax attributes is materially limited, it would harm our future operating results by
effectively increasing our future tax obligations. As a result of our merger with Akcea Therapeutics, Inc. in 2020, or the
Akcea Merger, we are subject to the separate return limitation year, or SRLY, rules. Under the SRLY rules, our utilization of
Akcea’ s pre- merger NOL and tax credit carryforwards is limited to the amount of income that Akcea contributes to our
consolidated taxable income. The Akcea pre- merger tax attributes cannot be used to offset any of the income that Ionis
contributes to our consolidated taxable income. In addition, at the state level, there may be periods during which the use of
NOL:s ret-operatingtosses-is suspended or otherwise limited, which could accelerate or permanently increase state taxes owed.
Our future taxable income could be impacted by changes in tax laws, regulations and treaties. A change in tax laws, treaties or
regulations, or their interpretation, of any country in which we operate could materially affect us. We could be subject to
additional tax liabilities. We are subject to U. S. federal, state, local and foreign income taxes, sales taxes in the U. S.,
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.



