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WHO Guidelines on regulatory expectations related to the
elimination, reduction or replacement of thiomersal in vaccines

INTRODUCTION

Thiomersal (also known as thimerosal, merthiolate) is an organo mercurial
derivative of ethyl mercury which has been used very widely, and for a very long
time, as a preservative in vaccines in their final bulk formulations. Its primary purpose
has been to prevent microbial growth in the product during storage and use. It has also
been used during vaccine production both to inactivate certain organisms and toxins
and to maintain a sterile production line. In recent years safety concerns have been
raised over its use in vaccines, especially those given to infants. These concerns have
been based primarily on data regarding the toxicity of a related substance, methyl

mercury, and from data on chronic exposure to mercury via the food chain.

Such safety concerns have, however, led to initiatives in some countries to
eliminate, reduce or replace thiomersal in vaccines, both in monodose and multidose
presentations. Immune-mediated reactions to products containing mercury (mainly
contact allergy as a manifestation of delayed-type hypersensitivity) can occur in some
humans (1). Although this contributed to concerns about vaccine safety, it was not a
major force leading to the subsequent recommendation by the authorities in some
countries for the elimination of thiomersal from vaccines. It is important to note that
concerns about the toxicity of thiomersal are theoretical and there is no compelling

scientific evidence of a safety problem with its use in vaccines, although public
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perception of risk remains in some countries (2,3,4,5,6,7). WHO policy is clear on this
issue, and the Organization continues to recommend the use of vaccines containing
thiomersal for global immunization programmes since the benefits of using such

products far outweigh any theoretical risk of toxicity (8).

The primary role of thiomersal in vaccines has been considered to be that of a
preservative, but data indicate that there are other effects of this additive on vaccine
antigens which need to be taken into account if consideration is being given to its
elimination, reduction or replacement. Indeed, in some production processes
thiomersal is used in the inactivation of vaccine antigen along with heat, for example
in the case of whole cell pertussis vaccine. Should a national health authority or a
manufacturer decide to eliminate, reduce, remove or replace thiomersal in vaccines,
then the strategy chosen may affect not only the subsequent ability of microbial
contaminants to grow in vaccine preparations, but also vaccine quality, safety and
efficacy. The question therefore arises as to what evidence is needed to ensure that a
vaccine where the thiomersal content has been altered will be as safe and efficacious

as the already licensed product.

A consultation was held in Geneva, 15-16 April 2002, to review experiences
with the removal of thiomersal in vaccines and to discuss related regulatory
implications. It was attended by representatives from national regulatory authorities
and the vaccine industry from both industrialized and developing countries. The
objective of the consultation was to review, in a global forum, experiences of
eliminating, reducing and/or replacing thiomersal in vaccines and to discuss the

potential impact of these changes on the quality, safety and efficacy of the products as
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well as to consider regulatory requirements and their implications. A report of the
meeting is available and could be find on the following web site

www.who.int/biologicals. The focus was on vaccines already licensed with thiomersal

when used as an inactivating agent and/ or as a preservative.

Making changes to the thiomersal content of vaccines already licensed with this
preservative is a complex issue that requires careful consideration. It should be borne
in mind that any change in the formulation may have an important impact on the
quality, safety and efficacy of vaccines. Experience shows that eliminating or
reducing thiomersal from an existing product can have some unexpected effects on
vaccine quality, safety and efficacy. Effects on vaccine stability might also be
expected. The amount of additional data required to demonstrate that a product with
an altered thiomersal content is at least of the same quality as the previous licensed
one containing thiomersal, including product stability, safety and efficacy, will need
to be evaluated on a case by case basis. Any decision regarding the elimination or
reduction of thiomersal in vaccines should be science-based. There should be a clear
rationale for any change in the formulation taking into account the different
implications of reducing or eliminating thiomersal from the production steps and/ or
from the final stage of production. In some cases the resulting products should be

considered as new vaccines and may require further clinical trials.

SCOPE

In this guidance document, the general principles of evaluating a vaccine

following the elimination, reduction, removal or replacement of thiomersal from an
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already licensed vaccine are discussed with particular attention being given to the
regulatory expectations for each of the above possibilities. It is not the intention of
this guidelines to discuss the policy of using or not using thiomersal, nor to discuss
the effectiveness of reduced levels of thiomersal, or a new preservative, in preventing
microbial contamination. Useful guidance on the reduction, elimination or substitution
of thiomersal in vaccines has also been developed by the Committee for Proprietary
Medicinal Products (CPMP) of the European Agency for the Evaluation of Medicinal

Products (EMEA), (9).

TERMINOLOGY

The following terminology may be helpful in clarifying different options

regarding altering the content of thiomersal in vaccines:

Thiomersal elimination indicates that thiomersal is not used at any stage of

production. Such product is considered as a thiomersal - free vaccine.

Reduction of thiomersal means that thiomersal is used at some stage of vaccine
production but its amount has been reduced in comparison with the amount in the
already licensed vaccine. Reduction of thiomersal, even if significant, results in
residual levels of thiomersal and such a product is not considered to be a thiomersal -

free vaccine.
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Removal of thiomersal means that thiomersal was used during the production of
vaccine and then removed at a certain stage of production. This also results in residual

traces of thiomersal.

Replacement of thiomersal in vaccines means that thiomersal is not used at all
and that another preservative is included instead. In this case, there is no thiomersal in

the final product but another preservative is present.

Reduction and replacement of thiomersal in vaccines indicates that the amount
of thiomersal used is reduced and another preservative is added. There are several
possibilities regarding the stage of vaccine production at which thiomersal could be

reduced and replaced. These changes result in traces of thiomersal in the final product.

Residual traces of thiomersal (or mercury) represent a residual amount of these
substances in vaccines, which might occur following a significant reduction or
removal of thiomersal in the product. Residual traces should be specified, usually with
an upper limit, and validated assays to substantiate these claims should be established.

In some cases an amount of less than 1 microgram (per dose) is considered as a trace.

REGULATORY EXPECTATIONS

Elimination of thiomersal
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Thiomersal could be used as an inactivating agent, and /or as a preservative to
protect the production line and/or added as a preservative at the final stage of vaccine

production.

a) The elimination of thiomersal from an already licensed vaccine in which thiomersal
was used at all stages (as an inactivating agent and/or as a preservative in the
production line, and as a true preservative added during the final formulation steps)

might be expected to have the maximum consequences on quality, safety and efficacy.

Therefore, the resulting product will need considerable re-evaluation such as:
extensive characterization of the active substance and finished product in comparison
with the existing product; comparative quality control testing and assessment of in-
process controls, for example bioburden and endotoxin; comparative stability studies

on intermediates, final bulk and finished product.

b) The elimination of thiomersal used as an inactivating agent and/or as a preservative

in the production line will also require considerable re-evaluation, as described above.

c¢) The elimination of thiomersal added simply as a preservative at the final stage of
vaccine formulation may be expected to have less consequences and therefore a more

flexible approach might be considered.

Comparative pre-clinical data should also be obtained, focusing on
immunogenicity and safety testing using in vitro and in vivo assays appropriate for the

type of product being evaluated.

Adopted by the 53™ meeting of the WHO Expert Committee on Biological Standardization, 17-21 February 2003. A definitive
version of this document, which will differ from this version in editorial but not scientific detail, will be published in the WHO

Technical Report Series.




Page 7

Reduction of thiomersal

In the case of reduction of thiomersal used as an inactivating agent or to
protect the production process, re-validation of inactivation process as well as some
additional tests (see elimination) in order to re-characterize the product will be
required. Reduction of thiomersal, added as a preservative at the final stage of
production, will require justification of the antimicrobial efficacy. Specifications for
residual amounts and/or for reduced content of thiomersal as a preservative need to be

set and validated assays to substantiate these claims should be established.

Removal of thiomersal

If thiomersal is used in the manufacturing process (e.g., as an inactivating
agent or to ensure the sterility of the manufacturing process), its removal will require
product characterization similar to that described under elimination. In the case where
thiomersal is used as an inactivating agent, there is no need for any revalidation of the
inactivation process since thiomersal removal occurs after inactivation. Thiomersal
removal will result in residual traces of thiomersal in the final product. The procedure
used to remove thiomersal should be fully described and validated. Specifications for
the residual amount of thiomersal in the final product should be set and validated

assays to substantiate these claims should be established.

Replacement of thiomersal

Replacing thiomersal in an already licensed vaccine, where thiomersal is used as

an inactivating agent and/or preservative during the production process and/or in the
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final product, will require considerable product characterization as well as preclinical
evaluation. In addition, replacement of thiomersal used as an inactivating agent will
require validation of the inactivation process. In the case of the replacement of
thiomersal used as a preservative at the final stage, the antimicrobial efficacy of the
new preservative should be justified. Specification for the new preservative in the
final product should be set and validated assays to substantiate these claims should be
established. Specific toxicity should be addressed in preclinical testing to demonstrate
that an alternative inactivating agent and /or preservative which replaced thiomersal

has no toxic effects.

Clinical trials and postmarketing surveillance

The need for clinical trials should be considered on a case by case basis. More
extensive clinical trials are likely to be required in the case of elimination and

replacement of thiomersal in vaccines compared to its reduction and/or removal.

The design and size of the studies will depend on the vaccine in question, the
nature of the changes introduced and the results of product characterization and
preclinical testing. The clinical trials should be based on the principles described in
WHO guidelines on clinical evaluation of vaccines: Regulatory Expectations (10). In
some cases, immunogenicity data may be sufficient for licensure but every effort
should be made to continue safety and efficacy evaluation as a part of post-marketing

surveillance.
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Postmarketing surveillance is of critical importance especially if data obtained
from clinical trials are limited. A period of active postmarketing surveillance should
be undertaken following the introduction of a product with altered thiomersal content

on to the market.

Antimicrobial efficacy

Where thiomersal at a reduced level, or an alternative reagent, is to be used as a
preservative in a multidose presentation, the antimicrobial effectiveness should be
evaluated and specifications set. The criteria to be met should be discussed with and

agreed by the appropriate national regulatory authority on a case by case basis.

Labelling

The information on the label should be clear regarding the presence of
thiomersal in the product. The label should follow the guidance given above in the
section on Terminology. It is insufficient to indicate that a vaccine is "preservative-
free". "Preservative-free" does not necessarily mean a thiomersal - free product.
Thiomersal could still be used during production as an inactivating agent, resulting in
traces of thiomersal in the final product, which are not intended to have a preservative

function.

The label should indicate, as appropriate, the amount of thiomersal in the
product or state that the product is thiomersal free.

REFERENCES

Adopted by the 53™ meeting of the WHO Expert Committee on Biological Standardization, 17-21 February 2003. A definitive
version of this document, which will differ from this version in editorial but not scientific detail, will be published in the WHO

Technical Report Series.




Page 10

1. Cox NH, Forsyth A. Thiomersal allergy and vaccination reactions. Contact
Dermatitis. 1988; 18:229-233

2. Halsey, N.A. (1999). Limiting infant exposure to thimerosal in vaccines and
other sources of mercury. J. Am.Med.Assoc. 282, 1763-1766

3. Clements, C.J., Ball, L.K., Ball, R., and Pratt, D. (2000). Thiomersal in
vaccines. Lancet 355: 1279-1280

4. Pless, R., Risher J. (2000). Mercury, infant neurodevelopment, and
vaccination. J.Pediatr. 136: 571-573

5. Stajich, G.V., Lopez, G.P., Harry, S.W., and Sexson, W.R. (2000) Iatrogenic
exposure to mercury after hepatitis B vaccination in preterm infants.
J.Pediatr. 136: 679-681

6. WHO (2000). Thiomersal as a vaccine preservative. Wkly.Epidemiol.Rec.
12-16

7. Ball, L.K., Ball, R., and Pratt, R.D. (2001). An assessment of thimerosal use
in childhood vaccines. Pediatr. 107: 1147-1154

8. WHO (2002). Vaccines and biologicals: Recommendations from the
Strategic Advisory Group of Experts, Wkly. Epidemiol.Rec. 37, 13
September 2002, 306

9. CPMP/BWP/2517/00: Points to Consider on The Reduction, Elimination or
Substitution of Thiomersal in Vaccines. May 2001

10. Guidelines on clinical evaluation of vaccines: Regulatory Expectations. In:
WHO Expert Committee on Biological Standardization. Fifty-second report.

Geneva, World Health Organization (Technical Report Series No. in press)

AUTHORS

Adopted by the 53™ meeting of the WHO Expert Committee on Biological Standardization, 17-21 February 2003. A definitive
version of this document, which will differ from this version in editorial but not scientific detail, will be published in the WHO
Technical Report Series.




Page 11

The first draft of these guidelines was prepared by Dr Ivana Knezevic, WHO
and Dr Elwyn Griffiths, WHO and based on the report of the WHO Consultation on
the impact of thiomersal on quality, safety and efficacy of vaccines: regulatory

perspective, 15-16 April 2002, Geneva, attended by the following people:

Dr Eduardo Chaves Leal, Vice Director, Instituto Nacional de Controle de Qualida
Saude, Brazil; Dr Roland Dobbelaer, Head, Biological Standardization, Scientific
Institute of Public Health, Louis Pasteur, Belgium; Dr William Egan, Deputy
Director, Office of Vaccines, Center for Biologics Evaluation and Research, Food and
Drug Administration, USA; Dr Thomas Montag-Lessing, Paul Ehrlich Institute,
Germany; Dr Graciella Orefici, Instituto Superiore di Sanita, Italy; Dr Maria del Pilar
Alvarez Castello, Biological Department, Centro para el Control Estatal de la Calidad
de los Medicamentos, Cuba; Dr Franz Reigel, Head Biological Medicines and
Laboratories, Swissmedic, Agency for Therapeutic Products, Switzerland; Dr Michael
Schwanig, Paul Ehrlich Institute, Germany; Dr Lucky Slamet, Head, Sub-Directorate
of Drug Registration, Directorate-General of Drug and Food Control, Ministry of
Health, Indonesia; Dr Maryse Surgot, Agence Francaise de Sécurité Sanitaire de
Produits de Santé, France; Dr Ajay K. Tahlan, Joint Director & Head, Central Drugs
Laboratory, Central Research Institute, India; Mr Maman Hidayat, Planning and
Development Director, P.T. Bio Farma, Indonesia; Mr Adriansjah Azhari

Head of Pharmaceutical Products Division, P.T. Bio Farma, Indonesia; Dr Akira
Homma, Director, Bio-Manguinhos, Oswaldo Cruz Foundation, Brazil; Dr Suresh S.
Jadhav, Executive Director, Serum Institute of India Ltd., India; Dr Tony Colegate,

Head of Influenza Production, Chiron S.p.A., Italy; Dr Michel Duchéne, Director,

Adopted by the 53™ meeting of the WHO Expert Committee on Biological Standardization, 17-21 February 2003. A definitive
version of this document, which will differ from this version in editorial but not scientific detail, will be published in the WHO

Technical Report Series.




Page 12

Technical Affairs, GlaxoSmithKline biologicals, Belgium; Mr Ronald Lammers,
Project Manager, Rhein Biotech N.V. The Netherlands; Dr Luciano Nencioni, Head
of Regulatory Affairs, Chiron S. P. A., Italy; Dr Jacques Paturel, Vice President
Regulatory Affairs, Aventis Pasteur, France; Dr Marie-Paule Kieny, Director, IVR, Dr
Elwyn Griffiths, Coordinator, QSB, Mr Lahouari Belgharbi, WHO/ATT, Dr John
Clements, WHO/EPI, Dr Nora Dellepiane, WHO/ATT, Dr Philippe Duclos,
WHO/VAM, Dr Ivana Knezevic, WHO/QSB, Dr Hong-ki Min, WHO/QSB, Dr David

Wood, WHO/QSB, Dr Emma Uramis, WHO/ATT.

Acknowledgement are due to the following for their comments and advice: Dr
Manfred Haase, Paul Ehrlich Institute, Germany, Dr Bettie Voordouw, Medicine
Evaluation Board, Hague, Netherlands, Dr Robert Pless, Population and Public Health
Branch, Health Canada and Dr Maria Baca-Estrada, Biologics and Therapies

Directorate, Health Canada.

Adopted by the 53™ meeting of the WHO Expert Committee on Biological Standardization, 17-21 February 2003. A definitive
version of this document, which will differ from this version in editorial but not scientific detail, will be published in the WHO

Technical Report Series.




	SCOPE
	TERMINOLOGY
	REGULATORY EXPECTATIONS


