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A Year Of Execution Ahead, With Early A1AT Filing
Possible
We caught up with ARWR. No landmark binary this year (maybe a positive
in this tape) and the focus remains on execution. On A1AT (biomarkers/
biopsy in 2Q22/3Q22), early filing is viewed as "a flyer", but we think
possible given SOC approved on similar evidence. On CV, pivotal for FCS
is ongoing and Phase IIb for sHTG/LDL are designed to move quickly into
pivotal. ENaC animal tox is ongoing and two new lung candidates will
be announced. Reiterate OP given strategic value of siRNA (three prior
M&As) and a rich pipeline that balances de-risked liver targets with higher
risk/reward extra-hepatic assets.
A1AT: Early Filing Remains Possible Ahead Of Phase III - On A1AT, recall
impressive open label data was shared last year (2002 trial - link) and
randomized study (SEQUOIA) will read out circulating A1AT in 2Q22 and
liver biopsy in 3Q22. FDA meetings are planned after each of these data
points, and ARWR reiterated that regulators are: 1) likely to ask for a
confirmatory Phase III and 2) equally focused on efficacy and safety as
respiratory issues are always a theoretical concern given MoA. Overall,
we agree that running Phase III is base case, but also note that: 1) the
molecule has breakthrough therapy designation, 2) data to date suggests
a clear impact on fibrosis (6/9 patients had a 1+ stage improvement, data
adjudicated by three independent pathologists - link1/2), 3) no safety
signals to date (FEV1 unchanged out to week 72, albeit one case of dyspnea
in a COPD patient), and 4) augmentation therapy (current SOC) was
approved on similar number of patients (Glassia approved on a 50 patient
trial, ARWR will have similar numbers when 2002 trial data is combined
with SEQUOIA).
CV: Pivotal For FCS Started, Phase IIb For sHTG/LDL Designed
Pragmatically - On APOC3, Phase III for FCS has started (12-18 months to
enroll plus 10 months to read out the primary endpoint) and two Phase
IIb are ongoing in patients with high triglycerides or mixed dyslipidemia.
Both studies are exploring different doses (10 mg, 25 mg, 50 mg) with
only two injections per patient, which will allow to quickly pick a dose/
dose frequency for Phase III. On ANG3, Phase IIb in mixed dyslipidemia is
also ongoing and ARWR notes that exploring both APOC3 and ANG3 for
this indication is justified by different clinical profile (APOC3 lowers trigs/
boost HDL, ANG3 lowers LDL). Overall, we like the CV pipeline given: 1)
de-risked targets (APOC3 validated by IONS's Waylivra, ANG3 by REGN's
Evkeeza), 2) both targets are wholly-owned and offers optionality for non-
dilutive funding, 3) potential for approval on biomarkers alone, at least in
most severe patients (genetically defined or patients with very high TG/
LDL) and 4) differentiation (IONS is ahead on APOC3, but ARWR will dose
less frequently).
Lung: ENaC Tox Findings and New Targets To Be Announced - ENaC is still
on voluntary clinical pause and long-term primate studies are ongoing to
help contextualize prior rat findings (link).
Continued on page 2.
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Results will help determine if the issue is species specific, or due to volume overload. If the latter, ARWR notes that a novel
molecule with higher potency has been identified and can drive similar PD effect at much lower volumes. Two novel targets will be
announced this year (in-person KOL event in NYC in Feb/March possible pending omicron) and ARWR notes that one of them will
have a secreted biomarker that would facilitate PK/PD modeling (ENaC does not have such a biomarker). On possible indications,
ARWR notes that CF, asthma, COPD, IPF or viral infections are all viable options.

RCC: HIF2 Data At Higher Doses At ASCO-GU On Feb 19th at 10 am - Longer-term follow-up and first look at the highest dose
(1,050 mg weekly) will be presented at ASCO-GU on Feb 19th at 10 am (link). Prior data was mixed given only one PR (65% tumor
shrinkage by RECIST) and noisy evidence of target engagement (reduction in HIF2 seen in 7/9 patients, KD ranging from -9% to
-82%). ARWR notes that MRK's approved HIF2 (Welireg) also showed delayed responses, but we continue to view HIF2 as upside
and not currently in our model. ARWR also acknowledges that oncology requires an expertise that is currently not in-house and
the goal is to show PoC for the platform and attract a partner.

Muscle: DUX4 To Start Phase I In 1H22 - ARWR notes promising preclinical data showing ability to prevent tamoxifen-induced
expression and revert FSHD-like phenotype in mice (improvements in body weight/muscle fibrosis/motor function). Phase I trial
(SAD/MAD) will start in 1H22.

HBV: More Data In 2022, JNJ To Begin A Trial in HDV - More HBV data will be presented this year (likely EASL/AASLD), and ARWR
notes that JNJ has recently decided to explore siRNA for Hepatitis delta, where approval just on circulating viral levels is possible
(evidence of functional cure not needed).

Lpa: AMGN May Start Pivotal By YE22 - On Lpa, AMGN will read out Phase II data in 1H22 and pivotal trial could start by YE22,
pending end of Phase II meeting with the FDA.

Reiterate Outperform - We reiterate OP, given strategic value of siRNA (three prior acquisitions - DRNA for $3.3b by NOVO, MDCO
for $9.7b by NVS and Sirna for $1.1b by MRK) and a rich pipeline (10 programs in the clinic) that balances de-risked liver targets
with higher risk/reward extra-hepatic assets.
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Company description
Arrowhead Pharmaceuticals, Inc. operates as a biopharmaceutical company. It develops medicines that treat intractable diseases
by silencing the genes that cause them. The company was founded by R. Bruce Stewart in 1989 and is headquartered in Pasadena,
CA.

Required disclosures
Conflicts disclosures
The analyst(s) responsible for preparing this research report received compensation that is based upon various factors, including
total revenues of the member companies of RBC Capital Markets and its affiliates, a portion of which are or have been generated
by investment banking activities of the member companies of RBC Capital Markets and its affiliates.

Please note that current conflicts disclosures may differ from those as of the publication date on, and as set forth in,
this report. To access current conflicts disclosures, clients should refer to https://www.rbccm.com/GLDisclosure/PublicWeb/
DisclosureLookup.aspx?entityId=1 or send a request to RBC CM Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza,
29th Floor, South Tower, Toronto, Ontario M5J 2W7.

RBC Capital Markets, LLC makes a market in the securities of Arrowhead Pharmaceuticals, Inc..

Explanation of RBC Capital Markets Equity rating system
An analyst's 'sector' is the universe of companies for which the analyst provides research coverage. Accordingly, the rating assigned
to a particular stock represents solely the analyst's view of how that stock will perform over the next 12 months relative to the
analyst's sector average.
Ratings
Outperform (O): Expected to materially outperform sector average over 12 months.
Sector Perform (SP): Returns expected to be in line with sector average over 12 months.
Underperform (U): Returns expected to be materially below sector average over 12 months.
Restricted (R): RBC policy precludes certain types of communications, including an investment recommendation, when RBC is
acting as an advisor in certain merger or other strategic transactions and in certain other circumstances.
Not Rated (NR): The rating, price targets and estimates have been removed due to applicable legal, regulatory or policy constraints
which may include when RBC Capital Markets is acting in an advisory capacity involving the company.
As of March 31, 2020, RBC Capital Markets discontinued its Top Pick rating. Top Pick rated securities represented an analysts best
idea in the sector; expected to provide significant absolute returns over 12 months with a favorable risk-reward ratio. Top Pick
rated securities have been reassigned to our Outperform rated securities category, which are securities expected to materially
outperform sector average over 12 months.
Risk Rating
The Speculative risk rating reflects a security's lower level of financial or operating predictability, illiquid share trading volumes,
high balance sheet leverage, or limited operating history that result in a higher expectation of financial and/or stock price volatility.
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Distribution of ratings
For the purpose of ratings distributions, regulatory rules require member firms to assign ratings to one of three rating categories -
Buy, Hold/Neutral, or Sell - regardless of a firm's own rating categories. Although RBC Capital Markets' ratings of Outperform (O),
Sector Perform (SP), and Underperform (U) most closely correspond to Buy, Hold/Neutral and Sell, respectively, the meanings are
not the same because our ratings are determined on a relative basis.

Distribution of ratings

RBC Capital Markets, Equity Research

As of 31-Dec-2021

Investment Banking

Serv./Past 12 Mos.

Rating Count Percent  Count Percent

BUY [Outperform] 831 57.59  365 43.92

HOLD [Sector Perform] 557 38.60  180 32.32

SELL [Underperform] 55 3.81  3 5.45

Rating and price target history for: Arrowhead Pharmaceuticals, Inc., ARWR US as of 18-Jan-2022 (in USD)
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Legend:
TP: Top Pick; O: Outperform; SP: Sector Perform; U: Underperform; R: Restricted; I: Initiation of Research Coverage; D: Discontinuation of Research Coverage;
NR: Not Rated; NA: Not Available; RL: Recommended List - RL: On: Refers to date a security was placed on a recommended list, while RL Off: Refers to date
a security was removed from a recommended list; Rtg: Rating.

Created by: BlueMatrix

References to a Recommended List in the recommendation history chart may include one or more recommended lists or model
portfolios maintained by RBC Wealth Management or one of its affiliates. RBC Wealth Management recommended lists include
the Guided Portfolio: Prime Income (RL 6), the Guided Portfolio: Dividend Growth (RL 8), the Guided Portfolio: ADR (RL 10),
and the Guided Portfolio: All Cap Growth (RL 12). RBC Capital Markets recommended lists include the Strategy Focus List and
the Fundamental Equity Weightings (FEW) portfolios. The abbreviation 'RL On' means the date a security was placed on a
Recommended List. The abbreviation 'RL Off' means the date a security was removed from a Recommended List.

Equity valuation and risks
For valuation methods used to determine, and risks that may impede achievement of, price targets for covered companies, please
see the most recent company-specific research report at www.rbcinsightresearch.com or send a request to RBC Capital Markets
Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza, 29th Floor, South Tower, Toronto, Ontario M5J 2W7.

Arrowhead Pharmaceuticals, Inc.
Valuation
Our $83 price target is based on a DCF analysis that assumes a 10% WACC (same for all stocks in our coverage), 1% terminal growth
rate (with a 0–2% range applied to our coverage depending on the relative maturity of platforms), 65% PoS for A1AT/APOC3/
ANG3, 40% PoS for HBV, 35% for Lpa, and 20% for the platform. Non-PoS adjusted platform value is determined by the sum of the
terminal value of each program. Our price target supports our Outperform, Speculative Risk rating. We assign a Speculative Risk
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qualifier given the unpredictability of future revenues and expenses, non-revenue generating status, and stock price volatility that
could result in substantial upside/downside swings not anticipated in our valuation.

Risks to rating and price target
Risks include clinical program execution, regulatory uncertainties, intellectual property risk, failure to demonstrate sustained
efficacy in trials, potential emergence of a safety signal, competition, and long-term pricing pressure in the space.

Conflicts policy
RBC Capital Markets Policy for Managing Conflicts of Interest in Relation to Investment Research is available from us on request.
To access our current policy, clients should refer to
https://www.rbccm.com/global/file-414164.pdf
or send a request to RBC Capital Markets Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza, 29th Floor, South
Tower, Toronto, Ontario M5J 2W7. We reserve the right to amend or supplement this policy at any time.
With regard to the MAR investment recommendation requirements in relation to relevant securities, a member company of Royal
Bank of Canada, together with its affiliates, may have a net long or short financial interest in excess of 0.5% of the total issued
share capital of the entities mentioned in the investment recommendation. Information relating to this is available upon request
from your RBC investment advisor or institutional salesperson.

Dissemination of research and short-term trade ideas
RBC Capital Markets endeavors to make all reasonable efforts to provide research content simultaneously to all eligible clients,
having regard to local time zones in overseas jurisdictions. RBC Capital Markets provides eligible clients with access to Equity
Research Reports and to SPARC on the Firm's proprietary INSIGHT website, via email and via third-party vendors. SPARC contains
market color and commentary regarding subject companies on which the Firm currently provides equity research coverage.
Research Analysts may, from time to time, include short-term trade ideas in Research Reports and / or in SPARC. A short-term
trade idea offers a short-term view on how a security may trade, based on market and trading events, and the resulting trading
opportunity that may be available. A short-term trade idea may differ from the price targets and recommendations in our published
Research Reports reflecting the Research Analyst's views of the longer-term (one year) prospects of the subject company, as a result
of the differing time horizons, methodologies and/or other factors. Thus, it is possible that a subject company's common equity
that is considered a long-term 'Sector Perform' or even an 'Underperform' might present a short-term buying opportunity as a
result of temporary selling pressure in the market; conversely, a subject company's common equity rated a long-term 'Outperform'
could be considered susceptible to a short-term downward price correction. Short-term trade ideas are not ratings, nor are they
part of any ratings system, and the firm generally does not intend, nor undertakes any obligation, to maintain or update short-
term trade ideas. Short-term trade ideas may not be suitable for all investors and have not been tailored to individual investor
circumstances and objectives, and investors should make their own independent decisions regarding any securities or strategies
discussed herein. Please contact your investment advisor or institutional salesperson for more information regarding RBC Capital
Markets' research.
For a list of all recommendations on the company that were disseminated during the prior 12-month period, please click on the
following link: https://rbcnew.bluematrix.com/sellside/MAR.action
The 12 month history of SPARCs can be viewed at https://www.rbcinsightresearch.com.

Analyst certification
All of the views expressed in this report accurately reflect the personal views of the responsible analyst(s) about any and all of
the subject securities or issuers. No part of the compensation of the responsible analyst(s) named herein is, or will be, directly or
indirectly, related to the specific recommendations or views expressed by the responsible analyst(s) in this report.

Third-party-disclaimers
The Global Industry Classification Standard ("GICS”) was developed by and is the exclusive property and a service mark of MSCI Inc. (“MSCI”) and Standard & Poor's Financial Services
LLC (“S&P”) and is licensed for use by RBC. Neither MSCI, S&P, nor any other party involved in making or compiling the GICS or any GICS classifications makes any express or implied
warranties or representations with respect to such standard or classification (or the results to be obtained by the use thereof), and all such parties hereby expressly disclaim all warranties
of originality, accuracy, completeness, merchantability and fitness for a particular purpose with respect to any of such standard or classification. Without limiting any of the foregoing,
in no event shall MSCI, S&P, any of their affiliates or any third party involved in making or compiling the GICS or any GICS classifications have any liability for any direct, indirect, special,
punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages.

RBC Capital Markets disclaims all warranties of originality, accuracy, completeness, merchantability or fitness for a particular purpose with respect to any statements made to the media
or via social media that are in turn quoted in this report, or otherwise reproduced graphically for informational purposes.
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References herein to "LIBOR", "LIBO Rate", "L" or other LIBOR abbreviations means the London interbank offered rate as administered by ICE Benchmark Administration (or any other
person that takes over the administration of such rate).

Disclaimer
RBC Capital Markets is the business name used by certain branches and subsidiaries of the Royal Bank of Canada, including RBC Dominion Securities Inc., RBC
Capital Markets, LLC, RBC Europe Limited, RBC Capital Markets (Europe) GmbH, Royal Bank of Canada, Hong Kong Branch and Royal Bank of Canada, Sydney Branch.
The information contained in this report has been compiled by RBC Capital Markets from sources believed to be reliable, but no representation or warranty, express
or implied, is made by Royal Bank of Canada, RBC Capital Markets, its affiliates or any other person as to its accuracy, completeness or correctness. All opinions and
estimates contained in this report constitute RBC Capital Markets' judgement as of the date of this report, are subject to change without notice and are provided
in good faith but without legal responsibility. Nothing in this report constitutes legal, accounting or tax advice or individually tailored investment advice. This
material is prepared for general circulation to clients and has been prepared without regard to the individual financial circumstances and objectives of persons who
receive it. The investments or services contained in this report may not be suitable for you and it is recommended that you consult an independent investment
advisor if you are in doubt about the suitability of such investments or services. This report is not an offer to sell or a solicitation of an offer to buy any securities.
Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. RBC Capital Markets research
analyst compensation is based in part on the overall profitability of RBC Capital Markets, which includes profits attributable to investment banking revenues.
Every province in Canada, state in the U.S., and most countries throughout the world have their own laws regulating the types of securities and other investment
products which may be offered to their residents, as well as the process for doing so. As a result, the securities discussed in this report may not be eligible for sale
in some jurisdictions. RBC Capital Markets may be restricted from publishing research reports, from time to time, due to regulatory restrictions and/ or internal
compliance policies. If this is the case, the latest published research reports available to clients may not reflect recent material changes in the applicable industry
and/or applicable subject companies. RBC Capital Markets research reports are current only as of the date set forth on the research reports. This report is not,
and under no circumstances should be construed as, a solicitation to act as securities broker or dealer in any jurisdiction by any person or company that is not
legally permitted to carry on the business of a securities broker or dealer in that jurisdiction. To the full extent permitted by law neither RBC Capital Markets nor
any of its affiliates, nor any other person, accepts any liability whatsoever for any direct, indirect or consequential loss arising from, or in connection with, any use
of this report or the information contained herein. No matter contained in this document may be reproduced or copied by any means without the prior written
consent of RBC Capital Markets in each instance.
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