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Draft Guidance for Immunotoxicity  Testing

(Provisional franslation)

This guidance document presents a standard framework
of preclinical immunotoxicity testing, which should be
considered to apply for the approval of a new
pharmaceutical, for the purpose of proper evaluation of its
safety. However, it is not necessarily reasonable for some
pharmaceuticals to be evaluated under the single testing
protocol for assessing its safety. Therefore, it is important
to select the most pertinent testing methods depending upon

the characteristics of the pharmaceutical.

Backgrounds

The immune system has important roles in the removal
of exogenous infectious agents such as bacteria and viruses
and endogenous tumor cells. Decreased immune
functions result in a high incidence of opportunistic
infections and tumor generation as is clearly demonstrated
in the acquired immunodeficiency syndrome (AIDS) as
well as the congenital immunodeficiency syndromes.
Immunotoxicity is different from other toxicities in that it
does not directly threaten the life of a host but manifests its
harmfulness when infection or tumorigenesis occurs.
Although the importance of evaluating toxicity of
pharmaceuticals to the immune system (immunotoxicity)
complexities  of

has been pointed out, the

immunocompetent cells and their interactions as well as the



variety of immune functions had hampered establishing the
pertinent preclinical immunotoxicity testing for new drug
investigations for a long time. Moreover, the appropriate
test procedures applicable to the immune system of rats
frequently used for repeated dose toxicity studies had not
been fully evaluated. In these ten years, however,
evaluations of immunotoxicity tests, including international
collaborative studies, have been extensively conducted, and
the rat immunotoxicity test protocols are now available as a
part of routine toxicology studies.

In this guidance, it is recommended that, in principle, the
immunotoxicity testing is conducted upon manifestation of
a sign of possible immunotoxicity in the repeated dose

toxicity studies since most immunotoxicants give abnormal

findings for immunotoxicity-related testes in such studies.

Scope of this guidance and compounds to be tested

Immunotoxicity covers suppression and abnormal
potentiation of immune functions including allergy and
autoimmunity. The term “immunotoxicity” used in this
guidance does not include drug-specific immune reactions
(drug allergy and drug-specific autoimmunity) (*¥1).

The test compound described in Table 1 should be
examined for immunotoxicity based on this guidance.
This guidance does not

apply to biologics and

biotechnology-derived pharmaceuticals.

Purpose of this guidance

For the detection and characterization of immunotoxicity,
it is important to plan the most pertinent protocol including
suitable methods. The purpose of this guidance is to
provide a framework for the selection of prdtocols and tests
in the preclinical immunotoxicity testing.

In this guidance, the tier I immunotoxicity testing (Tier I
testing) and tier II immunotoxicity testing (Tier II testing)
in addition to the repeated dose toxicity studies are
recommended to detect and characterize immunotoxicity of
pharmaceuticals. A major purpose of the repeated dose

toxicity studies and Tier I testing is to screen either directly

or indirectly immunotoxic test compounds. Tier I testing

also detects their effect on humoral immunity. The purpose

of Tier II testing is to clarify quantitatively and
qualitatively the properties of the immunotoxicity detected.

Progress in immunobiology is very rapid, and testing
methods superior to the ones described in this guidance will
be developed. Therefore, it is hoped that efforts are made
to incorporate novel or improved methodologies into the
protocol described in this guidance for immunotoxicity

testing.

Selection of tests

This guidance presents a list of recommended tests,
which are not comprehensive but rather minimal, and
additional tests should be considered depending on the
propetties of the test compound.

The immunotoxicity-related tests to be performed in a
repeated dose toxicity study are shown in Table 2-I. They
include some hematological tests and the weights and
histopathological examinations of lymphoid organs. An
additional lymphocyte subset test for peripheral blood or
immunohistochemical test of the spleen is recommended to
be simultaneously performed (Table 2-I). When an
abnormal finding is observed in these tests (*2), the
immunotoxicity testing should be performed.

The immunotoxicity testing is usually performed in two
separate stages. Tier [ testing is the antibody response test
with organ weight measurement of thymus and spleen and
other necessary tests (Table 2-IT). The NK cell assay may
be added to Tier I testing.

If any abnormal findings are not observed during the Tier
I testing, there is no need for any further study. If an
abnormal finding is observed during the Tier I testing, then
Tier 1I testing should be conducted after the most suitable
tests (Table 2-III) are selected taking the immunotoxicity
obtained in the preceding studies into account. In Tier II
testing, it is important to clarify the characteristics of the
immunotoxicity, especially to identify its target function or
cells and to determine its strength.

When clear immunotoxicity is observed in a repeated

dose toxicity study, and the necessity of Tier I testing is



considered to be low (*3), Tier I testing may be performed
without Tier I testing.

As necessary, a recovery test for the immunotoxicity is to
be performed in order to determine reversibility of the
toxicity using the test where the abnormal finding was

observed.

Timing of testing

Tier 1 testing is usuvally performed after a repeated dose
toxicity study. If possible, Tier I testing may be
performed simultaneously in the repeated dose toxicity
study. In principle, Tier I testing should be done before
the initiation of clinical studies. Tier II test should be

performed when it is appropriate.

Testing protocols

The following protocols are recommended for Tier I
testing. For Tier II testing, the most pertinent protocol
with suitable tests should be designed.
1. Animal species, sex, and age: the animals of the same
species, strain, sex and age as used in the repeated dose
toxicity study where an abnormal finding was observed are
recommended (*4).
2. Number of animals: at least 8 animals per group should
be used in order to obtain statistically significant data.
Randomized assignment of animals to each group is
required. Either female or male (*5) animals can be used
when the difference was not observed in the both sexes.
3. Route of administration: the same route as the clinical
application should be used.
4. Levels of dose: in principle, at least 3 levels of doses
should be used, and the control groups should be added.
Doses should be determined by considering the dose where
the immunologically abnormal finding has been observed
in the repeated dose toxicity study (¥6).
5. Control group: a negative control group should be placed,
where a solvent alone is administered. As necessary, an
untreated control group (*7) or positive control group (*8)
should be considered.

6. Period of dosing: in principle, a dosing period used in

repeated dose toxicity studies may be selected. In
principle, dosing should be done 7 days a week.
7. Others: observations

general and body weight

determination should be included.

Immunotoxicity-related tests

The immunotoxicity-related tests used in repeated dose
toxicity studies and immunotoxicity testing are summarized
in Table 2. A pertinent protocoll) with suitable tests
chosen from Table 2 should be designed, depending on the

properties of the compound to be tested and the purpose of

the testing.

Notes:

*1 As for the delayed-type drug allergy, the guidelines for
skin sensitization studies have been already used. On the
contrary, no good predictive method for the immediate-type
drug allergy has yet been established.

*2 Means “suspected as an immunotoxicant” in Table 1.
The term “abnormal finding” represents a statistically
significant finding between the negative control and test
groups, and the ranges and variations of normal or control
values should be taken into consideration.

*3 For example, when the number of peripheral blood
neutrophils is decreased but other parameters are normal.

*4 Rats or mice are usually used.

*5 When male animals are put in the same cage, the cage
size should be large enough to prevent their fighting.

*6 The highest dose should not exceed the dose that gives
10% reduction in the body weight as compared to the
negative control group. It is desirable that an
immunologically abnormal finding is observed and not
observed in the highest and lowest doses, respectively,
demonstrating a dose-response relationship. When the
changes in the highest dose are small enough, then the test
group may be given two doses.

*7 Usually not necessary. If the solvent used has an
influence on the test results, the untreated control group
should be considered.

*8 The purpose of positive control group is to evaluate the



testing techniques. If the animals administered the
positive control compound such as cyclophosphamide have
been separately examined, the positive control group may

be omitted.

References
1) As for immunotoxicity test methods, refer to the
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Exposure to Chemicals. pp.164-225 (1996);
Immunotoxicity Test Protocols (in Japanese) published in
ImmunoTox Letter (issued by the Japanese Society of

Immunotoxicology); and other suitable references.

Table 1 Compound to be tested in the immunotoxicity testing.

1. A compound suspected as an immunotoxicant because of:

(1) the data obtained in the repeated dose toxicity or other toxicity study for the compound.

(2) the similarity in chemical structure to a known immunotoxic drug.

(3) other findings.
2. A compound that will be applied: (*1)

(1) to immunodeficiency syndromes.

(2) together with a pharmaceutical having an immunosuppressive effect (*2).

*1 The testing can be exempted when a rational reason is given.

*2 For example, a pharmaceutical with immunosuppressive activity among the immunosuppressant,

anticancer, antiallergy, and steroid pharmaceuticals.

Table 2 Immunotoxicity-related tests

1. Tests in repeated dose toxicity studies.

1. General appearance and body weight.

[V, T - VS B 8 |

. Hematological tests: blood cell counts and differentials are required as immunotoxicity-related tests.
. Blood chemistry: albumin/globulin (A/G) ratio is required as an immunotoxicity-related test.
. Organ weights: weights of spleen, thymus and adrenals are required as immunotoxicity-related tests.

. Histopathological test: histological examinations of spleen, thymus, lymph nodes, bone marrow, intestines (including

Peyer’ s patches), liver, kidneys, adrenals, and skin are required as immunotoxicity-related tests.

6. The lymphocyte subset test for peripheral blood or the immunohistochemical examination of spleen is recommended

to be simultaneously performed in the repeated dose toxicity study.

II. Tier I immunotoxicity testing

[y

. Antibody response: the animals should be immunized with a T-dependent antigen such as sheep red blood cells

(SRBCs) at an appropriate time during the dosing period. When SRBCs are used as an antigen, they should be

administered 4 days before PFC (plaque-forming cell) assay or 6-7 days before the serum collection for the

determination of antibody titer.

The i.v. route administration of SRBCs is recommended for immunization. For

PFC assay, the spleen cells should be individually prepared for the plaque assay on the next day of the final dosing.

For serum antibody titers, the sera should be individually collected on the next day of the final dosing (and kept frozen as

necessary).

ELISA (enzyme-linked immunosorbent assay) is recommended for the determination of antibody titers.



2. General appearance, body weight, weights of spleen and thymus, and other necessary tests should be included to the
antibody response test.

3. As necessary, NK cell assay may be optionally carried out. Groups of animals apart from the antibody response test

should be used. The day after the final dosing, the spleen cells should be individually prepared for the NK cell assay

using appropriate target cells.

II1. Tier IT immunotoxicity testing

1. Bone marrow cell differentials: this test is usually performed using a femur.

2. Lymphocyte subset test: the numbers of B lymphocytes, T lymphocytes, T lymphocyte subsets, and NK cells are
counted by using appropriate specific antibodies for surface markers, and their composition is obtained for peripheral
blood or spleen. Flow cytometry may be used for the test.

3. Blood chemistry: electrophoresis of serum proteins.

4. Immunoglobulin classes: on the next day of the final dosing, the blood is individually collected, and the sera are
prepared (and kept frozen as necessary). The serum levels of IgM, IgG, IgA and IgE may be measured by an ELISA

method.
5. Immunohistochemistry: immunohistochemical staining of lymphoid tissues and organs, kidney, or skin.
6. Immune function tests:

(1) Antibody response: as described above.

(2) NK cell assay: as described above.

(3) Other functional tests: lymphocyte mitogen responses, cytotoxic T cell generation, serum complement titer,
cytokine release, phagocytosis assays, delayed-type hypersensitivity (¥1), host resistance assays, popliteal lymph

node assay (*1, *2), immediate hypersensitivity (*1), detection of autoantibodies, urine protein levels, and other

methods may be added as functional tests.

*1 Suppression or augmentation of these reactions may be used as an immunotoxicity parameter.

*2 May be used as a marker of autoimmunity.
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General Nonclinical Testing Strategy

_Pharmacologicall
. chemicalcliass

lonic current assay

Rep o}ariz’ afion assay

Invivo QT assessment
(standard or enhanced):
No /\ Yes

A

Above positi ve
considered
an artifact

I; .. 5 nal of p ot“a,ntial' ris k. '

Fallow-up studies
(in;vt‘fro Iipyivo) :

N o“s‘i‘g‘\n‘al of potential risk

B1  JEERIKQTEHED 7= H D HERMEE (X7 v T 2)

General Nonclinical Testing Strategy

Chemical/Pharma- Ion channel Invivo QT ||enses
cological Class assay assay ;
Repolarization
/ assay*
Follow-up
Integrated Risk Assessment [« | studies if
necessary

Signal of risk

None Weak Strong

*In the event of positive signals in both the ion channel and in vive assays, the repolarization assay is optional. If the either or
both the ion channel and in vivo QT assays yield a negative result, the repolarization assay should generally be performed. In some
cases of negative or equivocal results in the in vivo QT assay, certain in vivo alternatives to the repolarization assay might be
acceptable substitutes.
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#F*4 Major comments: Testing strategy

1. Inclusion of the pharmacological/chemical class (J &
Us)

. The concept of risk analysis (US)

. Strategy scheme: ((J & EU)

. Margin of Safety (J & EU & US)

[T T U VS N )

. Positive signal and signal of potential risk, artifact (J &
EU & US))
6. Standard in vivo QT assessment, enhanced in vivo QT
assessment
7. To split S7B guideline into regulatory component and
Annex “Methods” (EU)

5 Major comments: Test System

1. Dose & plasma concentration and limiting concentration.
(J & EU & US))

. The predictability of the repolarization assay (EU & US)

. Control substance: use

.1C20, APD

. Animals (conscious, gender, species)

. Timing, Implementation & GLP
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. Metabolites
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Scheme 1. Metabolic pathway of ethylene glycol

Alcohol dehydrogenase Aldehyde dehydrogenase

Ethylene glycol ——p Glycoaldehyde — Glyoxal (labile)

Oxidation Rapidly

v
Lactate dehydrogenase

Formic acid e Glyoxylic acid

/ (labilc)

CO, Oxalic acid

l '

Dysmorphogenesis
Other toxicities

Glycolic acid
rate limiting step
at 200 - 1600 mg/kg

Nephrotoxicity as calcium oxalate



Malformation Induced by Ethylene Glyca!
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Fig.1 Selected skeletal malformation incidences of
ethylene glycol administered by gavage to CD-1 mice
and CD rats

Data of rib missing for rat and bilateral extra rib 14 for
mouse as the most sensitive representatives of skeletal
malformation are from Table 4 and 7, respectively
(Neeper-Bradley TL et al. Fund Appl Toxicol, 1995, 27
121-130).

* Significantly different from control group (p < 0.01).
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Fig.2 Respiratory exhalation ratio of radioactivity as
CO; versus orally administered **C-ethylene glycol in
female Sprague-Dawley rats and CD-1 mice

Data for rat and mouse are from Table 3 and 6, respectively
(Frantz SW et al. Xenobiotica 1996, 26 1195-1220).
Upper and lower red dotted lines indicates the range of
presumable NOAEL for malformation based on the
NOAEL (150 mg/kg/day) in mice and roughly speculated
no malformation dose from rats studies (500 -600

mg/kg/day).
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Q3C Maintenance Document for “Impurities: Residual Solvents

Type of Maintenance: Updating Based on New Information

1.

Proposal of a “permitted daily exposure” (PDE) for a new solvent or a revised PDE for an already classified solvent is
submitted directly to the ICH Secretariat with supporting information through an ICH regional coordinator.  This
information should be based on significant toxicity data from studies such as genotoxicity studies, repeat-dose studies,
reproductive toxicity studies, carcinogenicity studies and/or other relevant toxicology studies. Single-dose toxicity
data alone are not sufficient. The toxicity data should be of sufficient quality to calculate a PDE.

Revision of an established PDE will be considered only on presentation of previously unrecognized toxicity data
sufficient to result in a significant change, or because of convincing evidence that the existing data used to calculate a
PDE are invalid. Minor changes in a PDE will not be considered. The rapporteur, with the consensus of the EWG
members, will assign data reviews and request subsequent recommendations to the EWG.

The ICH Secretariat will distribute the proposal to the rapporteur of the ICH Ad Hoc Expert Working Group on
Residual Solvents (Q3C EWG). The rapporteur will be one of the regulatory members of the ICH who will be
available for two-year terms (e.g., FDA 1999-2000, MHLW 2001-2002, EU 2003-2004). The ICH Secretariat will
also notify the ICH Steering Committee, Coordinators, and Observers that the Q3 EWG has been called to consider
the proposal. The Q3C EWG will be comprised of two members (one chemist and one toxicologist) nominated by
the six sponsors of the ICH and one member nominated by IGPA, WSMI and by each pharmacopeia. As
appropriate, ICH observers may be invited to join the working group.

The regulatory rapporteur will ordinarily rely on correspondence or teleconferencing to avoid unnecessary travel.
Based on the discussion, with requests for further information to the proposing group and/or individual as appropriate,
the rapporteur will prepare an assessment report based on committee approval with a recommendation to accept, with
or without modifications, or reject the proposed PDE. Ideally, this activity would occur at the rate of 2 residual
solvents per calendar year. For particular residual solvent, it is anticipated that a period of six months from receipt of
the toxicological information by the rapporteur to the recommendation of a Step 2 guideline to the Steering
Committee will be necessary.

After endorsement by the ICH Steering Committee, either at the next formal meeting or earlier as feasible, the
recommendation of the Q3C EWG will be published in each region for public comment (Step 2 ICH process). In
addition, the proposal will be provided to each pharmacopeia for their publication.

After close of the public comment periods, the rapporteur may convene a meeting of the Q3C EWG or will rely on
correspondence or teleconferencing to consider the comments and finalize the proposal for the new/revised PDE.
The final recommendation for the new/revised PDE and implementation is then forwarded to the ICH Steering
Committee for approval. Implementation will follow regional practices. With approval of the ICH Steering
Comnmittee, the change will be provided to the pharmacopeias of the three regions for publication.

When an existing PDE is revised or a PDE for a new residual solvent is recommended by the EWG, approval by the
ICH Steering Committee is required. Once approval occurs, the information should be disseminated as quickly as
possible to all ICH participants and other members of the chemical and pharmaceutical communities. It is
recommended that the following actions should be taken by the ICH Steering Committee to ensure rapid transmission
of the new information:

a) publish relevant information on the ICH web site.

b) request publication of revisions by the pharmacopeias of the three regions in their Forums or web sites.
c) request that each member publish the new solvent PDE information on its respective web sites.

d) request WHO to distribute this information to its non-ICH member states.

Q3C EWG Members:

Klaus Olejniczak, EU
Fritz Erni, EFPIA

John Connelly, EFPIA
Yoshiro Ohtani, JPMA
Hayashi Matsukura, JPMA




Fumio Sagami, JPMA

Robert Osterberg, FDA

Jean Wyvratt, PhARMA

Jerry D. Frantz, PARMA

P. Vanbel, WHO

John Milier, PhEur

Eric Sheinin, USP

Costin Camarasu, IGPA

Shigeo Kojima, MHLW, Co-Rapporteur
Ryuichi Hasegawa, NIHS, Co-Rapporteur




