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ISSUE LIST

ADDENDUM TO ICH 86: PRECLINICAL SAFETY EVALUATION OF
BIOTECHNOLOGY-DERIVED PHARMACEUTICALS Sé6 (R1)

August 17, 2010

1

Formulation of the preamble. It was agreed to have a preamble, but we did not
discuss the final wording.
When we agree on the text a similar sentence can be removed from 1.1.

2.1 last paragraph

Species selection for an Antibody-drug/toxin conjugate. We discussed that and
agreed on provisional wording including note 1. We have to agree on the final
wording.

2.2 The text on TCR is completely rewritten. Some wordsmithing has to be
done.

Furthermore the status of the underlying manuscripts has to be updated. Are
they publicly available already?

2.3 One or two species

First paragraph. This is the explanation that safety assessment of
biopharmaceuticals allows for another approach as compared with small
molecules. Final wording to be agreed.

2.3. One or two species

4th (last) paragraph. This paragraph contains the proposal under which
conditions having only one species for EFD would be appropriate (acceptable).
FDA has announced that there are some examples that a rabbit has additional
value over the rat. Please provide these examples to discuss the impact.

Final wording to be agreed.

3.1 Dose selection

3rd paragraph

The wording of the situation where PD endpoints are not available may require
additional discussion. Are examples available?

5.1 General Comments
Last paragraph. The EFPIA has proposed to revisit this text, but we have not
discussed it yet (indicated by Maggie Dempster).

5.3 EFD and PPND
Note 3 (endpoints in pups and treatment after delivery) needs further
discussion.

5.3.EFD and PPND
6th paragraph. Do we need one or two treatment groups?

10

5.4 Timing
How to demonstrate embryo-fetal exposure (in vivo) etc..

11

6 Carcinogenicity
What are additional studies? Is this including a 2 yrs study? Discussion about
general sentence in S6.

12

Note 2
Pauline Martin has provided a list of literature during a presentation at the
ILSI-HESI meeting in April/May 2010.

13

5.3 and Note 5
Enhanced PPND. Jarvis Paper published now.
Discussion on the level of reassurance and the number of animals.

Jan Willem van der Laan
Rapporteur S6.
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S6RD : N AERROLZEEHER (REL)™
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1. LI

#E1, S6RY (NAM X727 /v —SHERMDIE
BRICET LM (REL)] Oy 2 ) —%
—EHEHTHET

Ky 7Y M A XEFBTStep 2IZFELZE
Li=DT, BT Step 2 54 F 54 VoOBEEZFL
R L E T

2. EHEMEBIIN—FT ¢ (Table 1)

S6(RDEWG DIEB HMIL, BITOSEHAFSA
DOEHFb & Rt F BA9& L7z addendum (FHi) #{E
MTHZEIZHY, 36/3—F 1 +4 TH—N\—TH
mEtEDE Lz,

73, BERDEWG £ »/3—{F Table 2IZ3R:37 A
¥

3. CNETOFE (Table 3)
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Step 4 2SI L, HATIL 20004 (FEL12 %) ITBE
NELE. ZoFA PS4 voBREBEIE, NAAE
ERT, BYRSE LTI VSV EHL0NEXTF Pl
FlieEREENETH, BBEEH2ZEBRIMTHE
ki

S6 pER VT MY, BRNERENABVEWVIE
BiCESE, ThZhOBRMERSZ &Y 55

HETRRZITD, F—Z N e r =2, 052 ETT

S6 HA KT A VYBRHINTH 10 FiED, %< OF

UWNAA FEESNETRELZDT, Mbr0REL
DBBETR VWA EOERRDHY, 2006 F 6 A DHERS
BThHbh=Zet GEER) o7/ -y b—3 7
T, RELOKHENENGRINE LA, SEHEToE
BRI E WO REREIR 2, DT ETL

Z0%, REUNKYGIZHENE I pEaD, SR
HETRDEE O LAEE & N, 2007 EZ&BETNEN
T—7v a2y THEETD, FETRAREEINE L

ZL7TC, 20086 ADOR— TV NERIZEFNTHE
BTHRE L-3ET RSN, RRNICHRET 5 5HE
(Table 4) IZRELT, BESA NS4 Y OBKELE
BiE LB EFRT 52 & &0 E L,

WETO 7+ —< v MR E L-EHIE, RTor4
FSAVRABIDRELABKEE WD Z &RV E
Ulds, EAESLY, aVe 7/ Ve ERETHID K
ZREEVWIEENT, LD -TRTGIAFFA V%
DHOERETTALEIX W EEZX M BTT,

T QRADT7+—<y FEFETIBLHVEL
7208, BEDOFIRE - 258 - BERERET HEBRES
BN EEEEL, SERHETHAETMEZLAZLEL
F L7

2008 £ 10 1275 v 2 T ICH-S6(R1) @ EWG &
LTOREIDE&EZBEL, B2 ETHLEXLNIK
HRIZHL, BPIRC LB LEVYF— 2 VEREDLT
V=V R =3I VTETD, FT7 FOERERET LE
L7,

200946 AOHESBTF 77 MERZHKBL, &
HEBFET, 4ROV VA ISETHROIES
T TEHHY, Step 2IFFETAZENTEE L.
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Table 1 EEEBHEBM N N—F 4

Table 4 1. INTRODUCTION

s EEEM  ICH 7 ek Xy, A4 FERMICE
THEENA ¥5 4 (ICH S6) DRt ® BRIE L
UL RS54 v OMBEERTRZE

w BhR—F 4

- B : MHLW, JEMA
- ¥[EH : FDA, PhRMA
- Bk . EU, EFPIA
F T Y=
- Health Canada
EFIRE
- BIO
- WSMI, IGPA (present for some discussion)

Table2 EWGA Y/ 3— (BA)

MHLW
LI Bl R A S R A BT 2T
Rk X () EELERBEB RGOS
w AR RS On) EEHEFBERRCHE
JPMA
w hiE 5L BaARA—F4 U ) — @)
W =5t ER F-=3 00
R — A SRR (BF)
Bk faft IRFFEME B0

Table 3 Zh £ TORIE

® 200626 8 ICHHIESSE
- BEGHA PS5 A RELOHERIZOWNT O
m 20065 10 A ICH Vb d4#
- WETEOWOE LR R RICER
m 2008468 ICHA—FF v FEE
- BWHLRBENLYEFTALZENL, BEMIC5E
BIZBELT, BEHA FF4 v ORE BRS L
Li-iEx RT3 2 ¢ 2B/, ICHOER
v & LTER [ICH S6 RD]
m 20084 108 ICH 77 vRL%&iE
- ICH 86 (R1) EWG 024 & LT, ##EL2ETS
LENCEERKETAREMRCLLD T LVEST—
e EELRT VA VAP I VTN RT T b
{ERR (i
m 200946 A ICHH®ESS
- ¥5 7 MERMBIE
m 20094 8~10 8 EBHEAE
- ?ﬁrﬁﬂ)g@
m 20094 10 ICH &V A A
- WEXE DN, Step2 ICBE

4. Step 2 1 RSAVDEBHEERAS

Step 254 N4 v OBRIE, UT6EE»BLVE
9. Bl%, 1. Introduction (#6F), 2. Species selection
(BipTEDEIN), 3. Study design (RETV 1 V), 4.
Reproductive and developmental toxicity (EFEFRAE
#), 5. Immunogenicity (FAF/RE), 6. Assessment of
carcinogenic potential (ENAMERR) TT. ®kIZZh
ZNOHEBI DWW THBWALET.

Purpose of the Addendum

# The purpose of the addendum is to provide
clarification on and an update of the following
topics discussed in the original ICH S6 guidance:

1. Species selection

2. Study design

3. Reproductive and developmental toxicity
4. Immunogenicity

5. Assessment of carcinogenic potential

m Scientific advances and experience gained since
publication of the original ICH S6 guidance call
for this addendum.

& This guidance should facilitate to reduce the use
of animals in accordance with the 3Rs
(reduce/refine/replace) principles and reduce the
use of other drug development resources

41 #E

fEO BRI, Table 41IZRT SHEBIKF U THRITD
HARNSA YOABERFRCHRE LT 5 Z &%
BRTWEY., JIKESEHERFELTCE, SEHAF
S 4 ElER 10 E13RL, ZOBOMREOERR, #
FHIREROER, BiL, ERICHFEFASEITER
HEL LR > TCEIZZ R ZIZXD, RFO#EREINS
Ml FEE R EE TR E LT, £ SRARREIC
A& LUrREWIERMZEL 32Dz, BEKALEAN
BTOHBRPENZ DHENTTCEZENI ZETY.

BILFEOBMEEOBEAND, ERBWD SRs (re-
duce/refine/replace) IZDOWTHEETAZ &V F
L7=.

4.2 EWIEDER (Table 5)

BWROERIZDVWTRE, EAES0EFIHVEE
A, UM% E Uiz, %7, Tissue Cross-Re-
activity GASSTERUIGH), 1HE» 2 W B
OFRY, RUEYREMELS O Ind - B AOREE
FUORBIZ>WTHRLE L

421 —fgREl

EAES, TabbRRIZY: - THREEEN LRI
e, BEMOD HEY cEYE (relevant animal) %
HIRETHY, ZH20 -8Bz FEL L WRERTITIE
L T&EZ] 285 ZENRTERNWEDHESIE, S6 4
ARSAVEEERVETA. LREL, BDEHEH
Bonknr =20 OrEEIN, IhbizonT
MBAEINZ E L.

—o i, ENETHAFABKERLTWADLTT
BEEWHATYT. AXIEREBENIRATLI SRS
BRUHDEBRETNVEMOFIREZEZH I LITRDE
T, FS3 LT NVEPTOFMAETHINE S0
3 SR Y, in viro Bl E LERBTH
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Table 5 2. SPECIES SELECTION

2.1 General Principles

Absolutely, relevant animal should be used. But If no relevant species available when...
m The target is not constitutively expressed in typical preclinical species
- Primarily, binding affinity and activity in cell-based systems can be sufficient
m Safety evaluation of biopharmaceuticals directed at foreign targets: Monoclonal antibodies and related products

directed at foreign targets (ie., bacterial, viral, etc.)

- It is desirable to evaluate safety in an animal model of disease.
- Where this is not feasible, a short-term safety study (see ICH S6) in one species (choice of species to be justified by
the sponsor) can be considered and appropriate risk mitigation strategies should be adopted for clinical trials. No

additional toxicity studies are appropriate.

® Novel toxin or toxicant incorporated as an antibody-drug/toxin conjugate (ADC): Should be assessed in two species

- One rodent and one non-rodent

- Where possible, preference should be given to species that exhibit target-specific binding.
m For toxins or toxicants which are not novel and for which there is a sufficient body of scientific information available,
safety evaluation of ADC in a single relevant species should suffice.

2.2 Tissue Cross-Reactivity (TCR):

Immunohistochemical examination of potential binding of monoclonal antibodies and related products to the target

epitope

s Based on recent scientific data, the text in ICH S8, Section 3.3 paragraph 2 is no longer appropriate.
m To assess target expression has still limited merit but not be used for selection of relevant species for safety

evaluation.

~ Other techniques that assess target expression (e.g. in situ hybridization, flow cytometry)
- TCR data with human tissues can provide useful information

2.8 One or Two Species

w If there are two pharmacologically relevant species for the clinical candidate (one rodent and one non-rodent)
- Both species should be used for short-term (up to 1 month duration) toxicology studies.
- Longer-term studies in one species are usually considered sufficient if the toxicological findings from these studies

are similar in both species
* The rodent species should be considered

» Studies in two non-rodent species are not appropriate.

® The use of one species is justified when the bioclogical activity of the biopharmaceutical is well understood or the
clinical candidate is pharmacologically active in only one species.
m Studies in a second species with a homologous product are not considered to add further value for risk assessment

and are not recommended.
2.4 Use of alternative models
m Homologous proteins

- can be used for hazard detection and understanding the potential for adverse effects by control group & one dose

group

- not for exposure-based quantitative risk assessment

BTEAbDEEZTNET

OB, B8N ERRTF GIXIENERY A VR
Y, BREBHDOBRICEEL WSS, BEZEFED
BB TIIRAEREROEMDRERL LA TEEY
. ZOBETH, REUERAROEZIFHIZAD, b
FOBEOFNC 1 BIZBMICHETHZEE- T
£7. ZOBRIZEI V- BYWREERIRT H0E, AR
VH—REI NI EDEEDIWIRBTRALZIITH L
THERAHET 2 WS FIRERBERNEEL T E
T

=28, MACBRIBMEREASIY BROLE
WiREY ZT L8 L THBEDMIEPHBROESE - BOL
FETLIEHEERDBAETT. InhDHEIESHE
ZHL, BEONFCOLEETHL LEMETRZD
REELWEWIZ EiZhDET. 720 25 L%
HOEDLLNWEEIE, BROBEMIIMERETTDT,
Pt bR L CHEE k- 2B 6% AT, _Bog

g Wl s —RBEDIT-mEEIET -7E) TH
BRETH >ZLERVET. ol HELTHWAEERRZL
LiZBMOF RS T, BRICE 2 RIEE1 D
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422 HBRZERGE
RRHEBFHFEEAVW-ABRTERCEE, S64
A RT3, BN FORR% survey T5HiEE
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NENWIZERT—FELTRENELE. 22T, &
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EWREELEZTEY, in situ hybridization /&, BlD
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4.2.3 One or Two Species

RBICAWLIEPBOKIZHOWTE, S6HAFSA
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BRETIMNBEIRENWEZZTNET

424 KBEFILOFA
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FRAEO e F R E S, BERIERSSOEREIIC S
LAY VNI BOFERREREZENET. L,
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EMRLREROESZRRE I &Ik ET

4.3 HEETFHYCY (Table 6)

BRFHF A VoW TR, BERERVHARBEOM
B FICEEERCSWCEERLE L.

4.3.1 FERESEORE

BEEARSBCOVWTHBNW ZLE L, (4B
EROMMEE LT, TRERELECE SV -EEL
=<, AEFBIEYOEERLE LTEABNTY,
BN OEEZEIIADNIZNE NS ZERHVET,
D, BATHEF TRELCLHEERER -7
v kKO EFEfirRkOOENAI ENHDET. —F,
ZREQILBETBI L KAEERS L CH RIS E
BTAZ LIk, CLAZBEBORBRGEZ2ERELT
BEENBDTHr—28HHDT, RARSEIX ¥
BEASERICED, & LIEERMICEDNARAE
BEDIVERELAORSE TN EZELZTHET.

Table 6 3. STUDY DESIGN

3.1 Dose Selection and Application of PK/PD Principles
Absolutely, relevant animal should be used. But If
no relevant species available when...

m PK-PD approaches can assist in high dose selection

1) the maximum intended pharmacological effect
ii) up to 10-fold exposure multiple over the
maximum exposure.

- The highest of these two doses should be chosen
as the high dose group in pre-clinical toxicity
studies unless scientific data supports a lower
dose.

m Where PD endpoints are not available, then an up
to 10-fold multiple over the highest anticipated
clinical exposure is sufficient.

3.2 Duration of studies

u Agreed on chronic study duration: 6 months
sufficient, supported by the scientific experience
with biopharmaceuticals to date.

- Studies of longer duration are not anticipated to
provide useful information to change the clinical
course of development

3.3 Recovery

® Recovery of pharmacological and toxicological
effects with potential adverse clinical impact
should be understood

- This information can be obtained by at least one
study

- The purpose is to examine reversibility of these
effects, not to assess delayed toxicity

4.3.2 HERHAR

HEHRIZ DWW T, ZhFETOERIZE S < BioSafe
DIT - I-ABERFEL S, 6 » AMORBR%E EHETNIT,
ZNL LOEHSRB RN AERE L —BVRL L
NTEBZENRENELEZDT, 6 » AEVEMOHR
BRIZFAIE L TR AN EETEHLE LA,
THIZDONWTHE, EWGOAVNAN—2BREe&ELEL
7ot SR EWG A UNN—DACRBH A U 2 ThetEA
HVET.

4.3.3 Recovery
EEERBRIC DWW, RRET BEBERICLE
L. 2F9, BREBUEERDZZETIZRL, HLET
LT RS EAEMIZZVET. Ukd-T,
EHrORR, BIEEHERRLNAIHIBEROY L
D—oT, EEESERETXEIRVWELELE Zhi
X, EHTLEMBLELTIEANTELEELZTN
F7

4.4 RIGFEME (Table 7)
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Table 7 4. IMMUNOGENICITY

m Immunogenicity assessments are conducted to
assist in the interpretation of the study results and
design of subsequent studies.

- Evaluate the presence of ADAs
- The effect on the study results should be assessed
- Characterization, specifically of neutralizing
potential, is generally not warranted
e particularly if adequate exposure and
pharmacological effect can be demonstrated by a
pharmacodynamic marker of activity in the in
vivo toxicology studies.
- PK-PD markers can be used for this assessments
if applicable

T&LIZEMNPK-PD v— 4 — CRENIE, HLEI BT
ENELTHEDORBRIIBEALEZET. DEVRE
UEERIER I ik OE  (hRftEr g2
&) ORI ERS, BLAETH, HBrELT
B L CWADONENAEEE 2V ET

4.5 HIEFEESM (Table 8)

451 —hREE)
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BEJIZ NHP 25 RE L E X $7

452 SHREE
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CTHRVWIZ EIZIR T

4.5.3 [f - BRIERUHER - HEBRORE

e BRIRHAE, UL BHENRCHEERDOREEIZS
WTH, Z DERMRBDSFIZBRERENH L0 E D »
ICX->THMENAZ EHVET. NHP 203 3EHE
ERAZRTEEIL, BlT5E012, BEM»OHAER
HIZEDHETO—E LR (ePPND) B REIN
FL-DT, Theiitl, ZOHETHLT 7L ATE
5EEZF L7 (Fig. 1).
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Table 8 5. REPRODUCTIVE AND DEVELOPMENTAL TOXICITY

5.1 General Comments

®m Where rodents and nonrodents are relevant species, one species for evaluation of embryo-fetal development (as per

ICH S5 note 2.1) if appropriate justification provided

® An appropriate assessment of reproductive toxicity with the clinical candidate preferred over studies with

homologous product

- Sponsor can provide scientific justification for alternative approaches including use of homologous products

5.2 Fertility

® For products where rodents are a relevant species, an assessment of fertility can be made in a rodent species.

® When the NHP is the only relevant species:

- The potential for effects on male and female fertility can be assessed by standard histopathological evaluation and
assessment of menstrual cyclicity in repeat dose toxicity studies of at least 3 months duration using sexually

mature NHPs.

- If there is a specific concern for mating from the pharmacological activity, the concern should be addressed

experimentally.
5.3 Embryo-fetal and Pre/Post-Natal Development

m The type of molecule and potential differences in placental transfer should be considered in the choice of species for

testing

m For products pharmacologically active only in NHPs, Enhanced PPND study design in NHP is acceptable.
- Control group and one treatment group may be acceptable with appropriate justification

® It is also possible for the sponsor to provide a scientific justification for the evaluation of effects on embryo-fetal and
postnatal development using alternative study designs or a homologous product in rodents.

5.4 Timing of Studies

= For monoclonal antibodies, the embryo-fetal development toxicity study can be conducted during Phase III (see ICH
M3 (R2)). The completed reports should be available to support submission of a marketing application.
m For other biological products where embryo-fetal exposure is demonstrated to be low during organogenesis, the

same timing for testing can be applicable.

® To use the ePPND study design, an interim report for data to day 7 post-partum for all animals is called for to
support Phase III if there is a concern for transplacental activities during organogenesis.
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Table 9 6. CARCINOGENICITY

® The need for a product-specific assessment of the carcinogenic potential for biopharmaceutical should be determined
with regard to the intended clinical population and treatment duration (see ICH S1a).
® When an assessment is warranted, the sponsor should design a strategy to address the issue.

- This strategy could be based on a review of relevant data from a variety of sources. The data sources can include
published data (e.g. information from transgenic, knock-out or animal disease models, human genetic diseases),
information on class effects, detailed information on target biology, in vitro data, data from chronic toxicity studies
and clinical data.

m The product specific assessment of carcinogenic potential is used to communicate risk and provide input to the risk
management plan

m The available information can be considered sufficient to address carcinogenic potential and inform clinical risk
without warranting additional nonclinical studies.

® The mode of action of some biopharmaceuticals might raise concern

- Rodent bioassays are not warranted if data from in vitro or chronic toxicity studies support the concern regarding
carcinogenic potential.

- When in vitro and chronic toxicity studies do not support this theoretical risk but the sponsor prefers not to label
on this basis, the sponsor can propose additional studies that could mitigate the concern.

m For products where there is insufficient knowledge about specific product characteristics and mode of action in
relation to carcinogenic potential, a more extensive assessment might be appropriate.

- The sponsor should consider the inclusion of additional endpoints in toxicity studies.

- If the weight of evidence from the product-specific assessment (e.g. in vitro and chronic toxicity studies) does not
suggest carcinogenic potential, a rodent bioassay is not recommended.

- If the weight of evidence suggests a concern about carcinogenic potential, then the label should reflect the concern
or the sponsor can propose additional nonclinical studies that could mitigate the concern.

m Rodent bioassays or short-term carcinogenicity studies with homologous products are generally of limited value to
assess carcinogenic potential of the clinical candidate.

m There is clearly a need for better assessment tools. Alternative approaches can be considered as new strategies /
assays are developed.
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