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The global cancer biological therapeutics market was estimated at around US $107 billion
in 2023 and is projected to reach roughly US $232 billion by 2033, growing at a CAGR of
about 8%. " This piece deep dives into the fast-growing antibody-drug conjugate (ADC)
drugindustry that is being used for cancer treatment. We look at what's driving big
pharma to partner with Chinese ADC drug developers for ADC drug out-licensing deals
and what we believe the investment implications of this trend might be for the Chinese
pharma and biotech market.

ADCs are gaining ground

Whatis an antibody-drug conjugate (ADC)?

An antibody-drug conjugate is a fast-growing type of cancer therapy that involves an
antibody, a chemical linker and a small molecule payload. This class of cancer therapeutics
incorporates both the targeting function of antibody drugs and the cytotoxicity of
chemotherapy, making it possible to target and destroy cancer cells precisely.

Figure1- ADC structure and mechanism
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Source: The Lancet Oncology (2016)

What are the competitive advantages of ADC drugs compared to traditional therapies?

1. Fewer side effects: ADC drugs have fewer side effects compared to chemotherapy.
Traditional chemotherapy only targets cancer cells to a limited extent, often damaging
healthy cellsin the process. In contrast, ADCs are designed to use antibodies to
selectively deliver cytotoxic drugs to cancer cells. Clinical research shows that ADCs
have more controllable toxicity than traditional chemotherapy drugs, and the latest
generation of ADCs has demonstrated significantly better clinical outcomes
compared to chemotherapy.

2. Ability to target a wider target range of tumor cells: The anti-tumor effects of ADCs
primarily arise from their payloads rather than solely from antibody targeting. As a
result, ADCs can potentially target a wider range of tumor cells than antibodies alone.

3. Complexity of the drug makeup lowers scope for competition: ADCs have more
complex structures than traditional drugs as they involve various combinations of
antibodies and payloads. This complexity can reduce the direct competition among
drug developers, as each ADC could have its own unique properties and applications.

1. Note: CAGR periodis2024t02033.
Source: Cancer Biological Therapy Market Size to Hit USD 232.06 Billion by 2033, June 2024
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Why is Chinabecoming the globalleaderin ADC research and development?

China has become the global research and development center for ADC drugs. China
accounted for 60% of all newly registered global ADC clinical trials in 2023 compared to
lessthan 20%in 2020 (Figure 2).2

Figure 2 - China ADC R&D boom since 2020 - Number of clinical trials of ADC drug
candidatesin China(as of 2023 year-end)
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Source: Pharmcube, data as of March 2024.

In recent years an increasing number of multinationals have signed licensing deals with
Chinese ADC developers. The sizes of these deals have also been substantial (Figure 3).
For example, in January 2024, Chinese biotech company Yilian Bio announced an
out-licensing agreement with Roche to develop the next-generation ADC candidate YL211
for the treatment of solid tumors. Roche would provide Yilian Bio with an upfront payment
of US $50 million, and potentially more than US $1 billion in future commercialization
milestone payments and future royalties. 2

Inthe same month, Biocytogen, a Chinese drug company announced a licensing
agreement with American biotech firm, Radiance Biopharma. Through the agreement,
Radiance can obtain a license for Biocytogen’s first-in-class fully human HER2/TROP2
bispecific ADC for the development, production, and commercialization of therapeutic
products targeting a variety of major diseases.

2. Phamcube, data as of March2024.
3. Source: Eastmoney.com, data as of January 2024.



4 Invesco

How are ADC drug partnerships

changing China’s biotech landscape?

October2024

Figure 3 - ADC license-out deals of China biotech in recent years (as of February 2024)

Licensor Licensee Asset Target(s) Transaction amount (bn USO) w/ upfront Date
Kelun Biotech MSD 7 ADCs Nectin-4, etc. 9.5 (US$175mn) 202212
Systimmune Bristol-Myers Squibb BL-BO1D1 EGFR/HER3 8.4 (US$800mn) 202312
Bliss Bio Eisai BB-1701 HER2 2.0 (undisclosed) 20235
Hansoh Pharma GSK HS-20093 B7-H3 1.7 (US$185mn) 202312
Duality Biologics BioNTech DB-1303/DB-1311 HER2/B7-H3 1.7 (US$170mn) 2023.4
Hengrui Medicine Merck KGaA HRS-1167/SHR-A1904 CLDN18.2 1.7 (c.US$170mn) 2023.10
Hansoh Pharma GSK HS-20089 B7-H4 1.6 (US$85mn) 2023.10
Kelun Biotech MSD SKB264 TROP2 1.4 (US$47mn) 2022.5
CSPC Megalith Elevation Oncology SYSA1801 CLDN18.2 1.2 (US$27mn) 2022.7
KYM Biosciences AstraZeneca CMG901 CLDN18.2 1.2 (US$63mn) 2023.2
Harbour BioMed Pfizer HBM9033 MSLN 1.1 (US$53mn) 2023.12
Medilink Therapeutics Roche YL211 c-Met 1.1 (US$50mn) 20241
Medlink Therapeutics BioNTech HER3 ADC HER3 1.0 (US$70mn) 2023.10
LaNova Medicines Turning Point LM-302 CLDN18.2 1.0 (US$25mn) 2022.5
GeneQuantum Pyramid Biosciences GQ1010 TROP2 1.0 (US$20mn) 2023.4
Kelun Biotech MSD SKB315 CLDN18.2 0.9 (US$35mn) 2022.7
Evopoint Biosciences AmMax AMB-05X undisclosed 0.9 (undisclosed) 20231
CSPC Corbus Nectin-4 ADC Nectin-4 0.7 (U$$7.5mn) 2023.2
LaNova Medicines AstraZeneca LM-305 GPRC5D 0.6 (US$55mn) 2023.5
Duality Biologics BioNTech DB-1305 TROP2 N.A. 2023.8
Duality Biologics Adcendo Two ADC drugs undisclosed N.A. 2023.7
Biocytogen Radiance YHO12 TROP2/HER2 N.A. 20241
Multitude Therapeutics OnCusp Therapeutics CDH6 ADC CDH6 N.A. 2022.6

Source: Company data. Data compiled by Goldman Sachs Global Investment Research. For illustrative purposes only.

It does not represent a recommendation to buy/hold/sell the securities/industries/regions. It must not be seen as investment advice.

Why have global multinationals been signing anincreasing number of licensing deals

with Chinese ADC developersinrecent years?

1. Robustclinical trialinfrastructure: China has a robustinfrastructure to support
clinical trials including numerous clinical trial centers and patient groups. As aresult,
patient enrolment for clinical trials in China occurs more quickly than in several other
developed countries.

2. Strong R&D capabilities: Chinese ADC developers have strong R&D capabilities in
chemical drugs, catching up considerably with other markets. This isimportant given
that the payload of ADC drugs are typically small molecule chemical drugs.

3. Operational efficiencies: Chinese ADC pharmaceuticals are focusing more on
optimization based on existing techniques and are therefore operating relatively
efficiently. Hence these companies can go to market faster and cheaper than their
peers outside of China.

4. ADC drugs are seeing rapid growth: Although the concept of ADC drugs has been
around foralongtime, the industry has only seen rapid growth in the last decade. This
has meant that there’s a relatively small technology gap between China and the
European and American pharma companies that are global leaders in this space.
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Investment opportunities related to ADC drugsin China’s stock market

We believe ADC drugs have huge growth potential. Currently, 15 ADC drugs have been
approved globally, and the global ADC market is expected to grow at a high compound
annual growth rate (CAGR) of 30%, from US $7.9 billion in 2022 to $64.7 billion in 2030.
The Chinese ADC market is expected to grow from 800 million yuan in 2022 to 66.2 billion
yuanin 2030, witha CAGR of 72.8%. *

Inrecent years, PD-1inhibitors (a group of anticancer drugs) have become ared ocean

with fierce competition and haven't contributed significantly to the profit of Chinese drug
makers. We think the story for ADC drugs could be quite different as this industry has a
lower level of competition (given the wider range of innovation possible with different
combinations of antibodies and payloads). We believe Chinese innovative drug developers
have the potential to reap significant profits in the coming years from ADC drugs. For
example, looking specifically at the Chinese stock market, ADC stocks have started to
outperform both the CS1300 and the CS| Healthcare Index over the past year (Figure 4).

Figure 4 - Performance of akey China ADC stock relative to CSlindices
(July 2023 - September 2024)
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Source: Wind, data as of 17 September 2024.

We also think ADC drugs will offer China biotech companies the chance to globalize
by partnering with western pharma. There are mainly three types of companies that
investors are looking at when considering gaining exposure to the ADC theme.

1.

Domestic big pharma with ADC pipelines: Domestic pharmaceuticals have alarger
amount of resources and flexibility to explore new ADC techniques. These companies
also generate strong cash flow from their generic drugs business that can support
the development of ADC drugs. This enables the firms to be profitable in most cases
and ensures the stock prices are not as volatile as biotech players. Apart from out
licensing to multinationals abroad, these companies are also capable of
commercializing ADC drugs within China.

2. Chinese biotech companies: China biotech companies are more focused on

innovative drug development, and they look to contract research organizations (CROs)
or contract development and manufacturing organizations (CDMOs) to develop ADC
drugs. The firms also rely on out-licensing deals and may eventually even become a
target for M&A opportunities.

3. ADC CRO/CDMO companies: These companies help biotech firms develop ADC

drugs. Like big pharma, CROs/CDMOs are also profitable, and their stock prices are
far less volatile given that they typically execute projects with several different biotech
companies. Due to the complex structure of ADC drugs, they had a higher global
outsourcing rate (around 70%) compared with overall biologics (around 34%) as of
end-2022.°

. Source: Eastmoney.com, dataas of January 2024.
. Source: Citi, data as of December 2023.
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Figure 5 - Global ADC outsourcing services market size between
2018 and 2030E (USD bn)

Period CAGR 1.0
2018-2022 34.5%
2022-2030E 28.4%

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030E
m (USD bn)

Source: Citi Research, Frost & Sullivan Analysis and company annual reports.

Conclusion
We are positive on Chinese pharmaceutical or biotech stocks that have strong ADC
pipelines and possible licensing-out opportunities for the following reasons:

Onshore policy support: We have been seeing more policy support forinnovative drugs
in Chinarecently. At the end of July 2024, the National Medical Products Administration
(NMPA) passed the Pilot Work Plan for Optimizing Review and Approval of Clinical Trials

for Innovative Drugs. The work plan is targeting to shorten the clinical trial application
review process for innovative drugs to within 30 workdays in pilot areas (versus the 60
workday default expiration threshold that is currently in effect). This is likely to bode well for
domestic innovative pharma and biotech names.

Higherinnovative drug pricing: As innovative drugs in developed countries are priced
much higher thanin China, outsized licensing fee and milestone contributions could
contribute significantly to Chinese ADC drug makers’ earnings.

Lowered geopolitical risk: As compared to Chinese pharma companies selling drugs
directly into the US market or being a supply chain play for innovative drugs developed by
multinationals, signing out-licensing deals with external players typically involves fewer
restrictions from a foreign regulatory standpoint.

We also think the recently issued policy in Shanghai supporting all-chain innovation
development for the biopharma industry is encouraging and think that other local
governments could follow. Given this ongoing policy support, we expect to see the
acceleration of new drug or device approvals and a recovery in funding for innovative drug
developers and device manufacturersin the near term.
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Investmentrisks

The value of investments and any income will fluctuate (this may partly be the result of exchange rate
fluctuations) and investors may not get back the fullamountinvested.

Wheninvestingin less developed countries, you should be prepared to accept significantly large
fluctuationsinvalue.

Investmentin certain securities listed in China caninvolve significant regulatory constraints that may
affect liquidity and/or investment performance.

Important information

Thisdocumentis for Professional Clients only in Dubai, Jersey, Guernsey, the Isle of Man, Continental
Europe (as defined below) and the UK; for Institutional Investors only in the United States; for
Professional/Qualified/Sophisticated Investors in Bahrain, Kuwait, Oman, Qatar, Saudi Arabiaand

the United Arab Emirates; for Sophisticated or Professional Investorsin Australia; in New Zealand
forwholesaleinvestors (as defined in the Financial Markets Conduct Act); for Professional Investors
inHong Kong; for Qualified Institutional Investors in Japan; in Taiwan for Qualified Institutions/
Sophisticated Investors; in Singapore for Institutional/Accredited Investors; for Qualified Institutional
Investors and/or certain specificinstitutional investors in Thailand; for certain specific sovereign
wealthfunds and/or Qualified Domestic Institutional Investors approved by local regulators only in

the People’s Republic of China; for certain specific institutional investors in Malaysia uponrequest;

for certainspecificinstitutional investors in Brunei; for Qualified Professional Investorsin Korea; for
certain specific institutional investorsin Indonesia; for qualified buyersin Philippines for informational
purposes only; inCanada, thisdocumentisrestricted toi) accredited investors and i) permitted clients
asdefined under National Instrument 45-106 and 31-103 respectively. Itis notintended for and should
notbedistributed to orrelied upon by the public or retailinvestors. Please do not redistribute this
document.

Forward-looking statements are not a guarantee of future results. They involve risks, uncertainties, and
assumptions. There can be no assurance that actual results will not differ materially from expectations.

This is marketing material and not financial advice. Itis not intended as arecommendation to buy or sell
any particular asset class, security, or strategy. Regulatory requirements that require impartiality of
investment/investment strategy recommendations are therefore not applicable nor are any prohibitions
totrade before publication.

By accepting this document, you consent to communicate with usin English, unless youinform us
otherwise. Dataas at October, 2024, unless otherwise stated.

For the distribution of this document, Continental Europe is defined as Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Italy, Ireland, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, and
Switzerland.

Allarticlesin this publication are written, unless otherwise stated, by Invesco professionals. Views and
opinions are based on current market conditions and are subject to change. This publication does not form
part of any prospectus. This publication contains general information only and does not take into account
individual objectives, taxation position or financial needs. Nor does this constitute arecommendation of
the suitability of any investment strategy for a particularinvestor.

This publicationis notaninvitation to subscribe for sharesinafund norisit to be construed as an offer
tobuy orsellany financial instruments. As with allinvestments, there are associated inherent risks. This
publicationis by way of information only. This document has been prepared only for those persons to
whom Invesco has providedit. It should not be relied upon by anyone else and you may only reproduce,
circulate and use this document (or any part of it) with the consent of Invesco. Asset management services
are provided by Invescoinaccordance with appropriate local legislation and regulations.

Thisdocumentisissued in the following countries:

- inHongKong by Invesco Hong Kong Limited = IE3& B & 1A R A S, 45/F, Jardine House,
1Connaught Place, Central, Hong Kong.

- inSingapore by Invesco Asset Management Singapore Ltd, 9 Raffles Place, #18-01Republic Plaza,
Singapore 048619.

- inTaiwan by Invesco Taiwan Limited, 22F, No.1, Songzhi Road, Taipei 11047, Taiwan (0800-045-066).
Invesco Taiwan Limited is operated and managed independently.



4> Invesco How are ADC drug partnerships
changing China’s biotech landscape?

October2024

- inJapanby Invesco Asset Management (Japan) Limited, Roppongi Hills Mori Tower 14F, 6-10-1
Roppongi, Minato-ku, Tokyo 106-6114; Registration Number: The Director- General of Kanto Local
Finance Bureau (Kin-sho) 306; Member of the Investment Trusts Association, Japan and the Japan
Investment Advisers Association.

- inAustraliaby Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street, Melbourne,
Victoria, 3000, Australia which holds an Australian Financial Services Licence number 239916.

This document has been prepared only for those persons to whom Invesco has providedit. It should not
berelied upon by anyone else. Information contained in this document may not have been prepared or
tailored for an Australian audience and does not constitute an offer of a financial product in Australia.
Youmay only reproduce, circulate and use this document (or any part of it) with the consent of Invesco.

Theinformationinthis document has been prepared without taking into accountany investor’s
investment objectives, financial situation or particular needs. Before acting on the information the
investor should consider its appropriateness having regard to their investment objectives, financial
situationand needs.

You should note that this information:

- may containreferences to dollaramounts which are not Australian dollars;

- may containfinancialinformation which s not prepared inaccordance with Australian law or practices;
- may notaddress risks associated with investment inforeign currency denominated investments; and

- doesnotaddress Australiantaxissues.

- inNewZealand by Invesco Australia Limited (ABN 48 001693 232), Level 26, 333 Collins Street,
Melbourne, Victoria, 3000, Australia which holds an Australian Financial Services Licence number
239916.

Thisdocumentisissued only to wholesale investors (as defined in the Financial Markets Conduct Act) in
New Zealand to whom disclosure is not required under Part 3 of the Financial Markets Conduct Act.
This document has been prepared only for those persons to whomit has been provided by Invesco.

It should not be relied upon by anyone else and must not be distributed to members of the publicin
New Zealand. Information contained in this document may not have been prepared or tailored fora
New Zealand audience. You may only reproduce, circulate and use this document (or any part of it) with
the consent of Invesco. This document does not constitute and should not be construed as an offer

of, invitation or proposal to make an offer for, recommendation to apply for, an opinion or guidance on
Interests to members of the publicin New Zealand. Applications or any requests for information from
persons who are members of the publicin New Zealand will not be accepted.

inthe United States by Invesco Advisers, Inc.,1331Spring Street NW, Suite 2500, Atlanta, Georgia
30309, USA.

- inCanada by Invesco CanadaLtd. 120 Bloor Street East, Suite 700, Toronto, Ontario M4W 1B7.

- inAustriaand Germany by Invesco Asset Management Deutschland GmbH, Ander Welle 5, 60322
Frankfurtam Main, Germany.

- inBelgium, Denmark, Finland, France, Greece, Italy, Ireland, Luxembourg, Netherlands, Norway,
Portugal, Spain and Sweden by Invesco Management S.A., President Building, 37A Avenue JF Kennedy,
11855 Luxembourg, regulated by the Commission de Surveillance du Secteur Financier, Luxembourg.

- inDubai, Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates by Invesco Asset
Management Limited, Index Tower Level 6 - Unit 616, P.O. Box 506599, Al Mustagbal Street, DIFC, Dubai,
United Arab Emirates. Regulated by the Dubai Financial Services Authority.

202410-3948442-GLR



