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~FDA DRAFT GUIDANCE(2022)~ .

Clinical Pharmacology
Considerations for
Antibody-Drug
Conjugates

Guidance for Industry

DRAFT GUIDANCE

This guidance document is being distributed for comment purposes only.

Comments and suggestions regarding this draft document should be submitted within 90 days of
publication in the Federal Registar of the notice announcing the availability of the draft
guidance. Submit electronic comments to https:/‘www regulations gov. Submit written
comments 1o the Dockets Management Staff (HFA-3035), Food and Drug Admnistration. 5630
Fishers Lane, Rm. 1061, Rockville. MD 20852 All comments should be identified with the
docketnumber histed in the notice of availability that publishes in the Federal Register.

For questions regarding this draft document, contact (CDER) Office of Clinical Pharmacology
Guidance and Policy at CDER_OCP_GPT@{da hhs gov or (CBER) Office of Communication,
Outreach and Development. §00-835-4709 or 240-402-8010.

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

February 2022
Clinical Pharmacology
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III. CLINICAL PHARMACOLOGY CONSIDERATIONS

Given that ADCs are composed of an antibody. a chemical linker, and a payload. evaluating the
clinical pharmacology of ADCs can be more complex than for small or large molecules alone.

A.  Bioanalytical Approach

All bioanalytical methods should be validated and reported as outlined in the FDA’s guidance
entitled Bioanalytical Method Validation (May 2018). In general, beginning with first-in-human
studies, the ADC. its constituent parts. and its pharmacologically active metabolites, if any.
should be measured. Later in development, the ADC. its constituent parts, and its
pharmacologically active metabolites that are quantifiable in systemic circulation should be
measured to inform exposure-response analyses as described in section III.B Dose- and

Exposure-Response. Any decisions to exclude measurements of constituent parts of the ADC or
pharmacologically active metabolites in later development should take mnto consideration:

e Constituent parts of the ADC —includes the totallantibody and the unconjugated
payload

INRETDOINAAT7FHFIIIEINIZED T UL (ADC, Total antibody. 8&TUPayload)

Guidance for Industry: Clinical Pharmacology Considerations for Antibody-Drug Conjugates, 2022 *
7 astellas
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RESULTS OF ANALYSIS
Product: AS2567465-00 (Enfortumab Vedotin)
Reference Standard
Lot No.: 1002173G
Potency: 100 %
Expiry date: January 08. 2024
Storage: Store in a freezer (-80°C).

~+

ADCIEEYBZ A\ \ DI SHRE
1 i 1 O O O 4 g / m L t a_ 5 t Appearance: Colotless, slightly opalescent
\’ ( DAR O =5.6% _C%ﬁIE) e— oo —

Protect from light,

Identity
Peptide Mapping: Conforms
' ( j: Purity test
%B’T — (1) CE-SDS (Reduced): 98.7 %
(2) Size Exclusion Chromatography: 97.4 % Monomer
- 1.1 % HMWs
0.944-944 ng/mL L1k
(3) icIEF: 40.6 % Acidic
57.1 % Mam
(4) %DARO: 5.6%
ree Dug Relate purities: 0<0.10 % (w/w)
Any otliei single impurity < 0.15 % (w/w)
Total Quantified Impurities (TQI) < 0.15 % (w/w)
Protein Concentration: 9.8 mg/mL
DAR: 3.9
Binding Potency: 100 %
Cytotoxicity: 100 %
Polysorbate 20: 0.02 % (w/v)
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- Short term stability -

. TV EEREL.
_ — T
Long term Stablllt)./ | ADCHEIE F TR
- Freeze/Thaw stability _ Eﬁil‘iéj‘gﬂuﬁgﬂ'

- Whole blood stability (in#g) —

- Autosampler stability
- Processed sample stability
- Stock/working solution stability

<FER>
-ADCHAIFRDpayloadBHEZZE R
-LC-MS/MSHIEERRE
-Cleavable/Non-cleavable linker
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EbmmEE$-10 to 30°C**’|‘$(9OE|F'E'3)

(pg/mL) GEL)
30.0 29.8 990.3
HQC 2000 2020 101.0 1.9

EM%(90HM[E) %50 uwg/mL /IN\RETEFET

EbmEgA-10 to -30C%

E(pg/mL) B, pg/mL) |[(n=6) | (%) (%)

LQC  30.0 54.8 56.0 102.2 3.2
HQC 2000 2060 2070 100.5 1.0
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3. Domain Specificity

19

i A Some proteins possess multiple domains that function in different ways to mediate clinical
Immunog eIllClty Te Stlng efficacy. An immune response to one domain may inhibit a specific function while leaving
& & others intact. FDA recommends that sponsors direct initial screening and confirmatory tests
Of Therap eutic Protein against the whole therapeutic protein product. For multi-domain therapeutic protein products.
the sponsor may need to investigate whether the ADA binds to specific clinically relevant

PrOdUCtS — DeVe loplng domains in the protein. For example. to adequately understand the risk of ADA to subjects for
therapeutic protein products with modifications such as pegvlation, sponsors should develop

and Valldatlng AS Says fOf assays to determine the specificity of ADA for the protein component as well as the modification
. . to the therapeutic protein product (Gorovits et al. 2014).
Anti-Drug Antibody
The domain specificity is generally assessed in ADA samples confirmed positive using the

Detection whole molecule. Examination of immune responses to therapeutic protein products with
multiple functional domains such as bispecific antibodies may require development of multiple
assays to measure immune responses to different domains of the molecules (see section IV.L 4).

Guidance for Industry
4. Conjugated Proteins

Antibody-drug conjugates (ADCs) are antibodies conjugated with small molecule drugs. so they
represent a classic hapten-carrier molecule. Therefore. the immunogenicity assays should
U ARPNIREl O Ttk wi i Sovios measure the responses to all components of the ADC therapeutic protein product, including the

Food and Drug Administration

 Center fo Drug Exaluation and Research (CDER) amibod%. linker-drug_ and new epitopes that may result from conjugation. When ADCs need to
enter for Biologics Evaluation and Research (CBER) 3
be la or immunogenicity assays, the conjugation should consider the potential for

i ST éog - increased hydrophobicity of the labeled molecules because they may cause aggregation. The
o stability and solubility of these capture reagents should be adequately characterized (see
section IV.A 3).

Products - Developing and Validating Assays for Anti-Drug Antibody

Guidance for Industry: Inmunogenicity Testing of Therapeutic Protein *
Detection, 2019 ; astellas
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Clinical Pharmacology
Considerations for _ B
Antlbody-Drug g:i [E Immunogenicity

. 355 Anumnmune response to an ADC can be generated to any constituent part of the ADC, including
ConJu gates 356 the antibody. the payload. or epitopes created by the conjugation linker. Given that ADCs
357  generally have a relatively narrow therapeutic window, it is important to evaluate

358  immunogenicity to ADCs and the potential impact on PK. safety and efficacy. A multitiered
359  immunogenicity assessment should be conducted as outlined in the FDA guidances

GUIdance for InduStry 360  Immunogenicity Assessment for Therapeutic Protein Products (August 2014) and
361 Immunogenicity Testing of Therapeutic Protein Products — Developing and Validating Assays
DRAFT GUIDANCE 362  for Anti-Drug Antibody Detection (January 2019). including a confirmatory assessment detecting
This guidance document is being distributed for comment purposes only. 363  anti-drugantibodies (ADAs) against the ADC. Additionally, it could be appropriate to develop

Comments and suggestions regarding this draft document should be subminedwithin 90 daysor 304 Iultiple assays to measure the immune responses to the constituent parts of the ADC, such as

e S o e e e 365 Tadditional epliopes or domalns resulting [rom the conjugation ol the CONSuuent parts.
comments 1o the Dockets Management Staff (HFA-3035), Food and Drug Administration. 5630

Fishers Lane, Rm. 1061, Rockville. MD 20852 All comments should be identified with the
docket number listed in the notice of availability that publishes in the Federal Register

For questions regarding this draft document, contact (CDER) Office of Clinical Pharmacology
Guidance and Policy at CDER_OCP_GPT@fda hhs gov or (CBER) Office of Communication,
Outreach and Development. 800-835-4709 or 240-402-8010.

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

February 2022
Clinical Pharmacology

ADAGIEE D5 . TSI DADCORAA D ZHOMIT INENHD

Guidance for Industry: Clinical Pharmacology Considerations for Antibody-Drug Conjugates, 2022%85“:‘1188



I INRETDINAZFT7F1)DZX(ADA) 2l

_

DTFI 19548 19075 19714 21757

YA TRA6:219.24 >\%
K A

Payload-linkerisn i*ﬁ
RN
v /W
k= #1 [Rr—#2 [Rr—#3 [R3—#4 Koo
S5 F I 211 199 182.5 214 SR
% inhibition 98.9 99 99.1 99.0

Pavload-linker N4 E M % FER

Wastellas



| zonesnpeE

,f;astellas



I =) 23

INRETDNAATFTIIREZEZDDIATEREUZNA UL

AIRENT SR AIE
ADC L BA -Inpayload¥iADFHE
(ELISA) -DAROEIC K BHELE

Payload LC-MS/MS -ADCTFEFEF COZLZEMENDBE

(MMAE)

ADA LBA -Domain specificity
(ECLIA)

7 astellas



I ADCOINAATF IV RICH T2 S5EDEE 24

-ADCDOZHk1E

5l :¥8%&payload

-Intact MS )
LBATIIHERD CT 7L\ ADCIEE Ry Bk (DARDERF LS )
DUREDVRIEE

:f_l\é %S%iﬁ']'l"ffc\ MOAMDIBRE, BF7T 1 VEIS SR EAND T SRS ERDEA
'/f\ (G 5

C.M Yamazaki, et al, Nature Communications, 12, 3528 (2021) Wastellas



I ST 25

T RATIARBEMRNSFT FHAFEMARE
JERERNNAAXT A A FALI IR
JERERL 1o )—H 1T R

*astellas



