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1. INTRODUCTION

July 1988

Since the meeting of the 7th WHO Expert Committee on Rabies in 19831 new
developments In rabiles research and control have called for a series of
consultations and internatienal meetings to formulate recommendations for
natienal services and for WHO. Whereas Annex 1 of this report describes major
international meetings and eonsultations on rabies surveillance and control in
carnivores, this repoxt deals predominantly with three subjects: postexposure
treatment, potency testing for human and vetexrinary rabies vaccines, and European

bat rabies,

The reporting during the last three years of a number of well.documented
cases of rabies occurring in persons treated with modern cell culture vaceine
called for a critical analysis of these cases and review of the present WHO
recommendaticons vegarding the various aspeets of rabies postexposure treatment,
Suggestions for the further improvement of postexpesure treatment are given in
the first part of this report. Another important issue concerned the
significance of the NIH test and its possible replacement by in vitro
antigenicity tests for assessing the potency of both human and veterinary
vaceines, C(uidance for determination of the correlation between amtigenic
content of rabies vaccines and lmmunogenicity in man and animals is provided in
sectlon 2 of this report., In addition, the increasing mumber of Furopean hat
lyssavirus cases yeported in northern Eurepe, together with the recent
identification of this virus in bats living in southern Burope required
strengthening of the European bat rabies surveillance network of WHO as well as
the initiation of further epidemiclogical investigations and studies for virus
ldentification and clasgification. Corresponding recommendations are set out in

section 3.
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Finally, recent findings suggested that further in vive and in vitro studlesz
on the neuronal effects of rabies wirus infection may lead to a better
understanding of rabies pathogenesis and offer new suggestions for therapy. This
topic is covetred in séction 4 of this report,

This document has,been elaborated by the directors of WHO collaborating
centres (list of partisipants in Aunex 2) on the basis of proposals formulated by
working groups of the preceding Second International IMVI-Essen/WHO Symposium on
Rabies (5-7 July 1988), and other earlier, special workshops.

2. POSTEXPOSURE TREATMENT

Reported rabies caszesz in humans after postexposure rreatment with cell
culture vaccine called for a therough analysis wirh regard to immunization
practices. A review of 17 such cases was made during a meeting of directors of
WHO collaborating centres on the potency and application of rables vaeccines for
human use, Annecy, 11 June 1988. The supgestions for further improvement of
postexposure treatment made during the Annecy meeting were reviewed by a working
group (see composition below)* during the Second International IMVI-Essen/WHO
Symposium on Rabies, 5-7 July 19588, and finally during WHO Consultation, Eszen,
8 July,

The participants in this Gonsultation recommended that:

2.1 During its next meeting the WHO Expert Committee on Rabies should consider,
in its "Guide for postexposure treatment" (set out as Ammex 1 in its Seventh
report) - issuing specisl recommendations for postexposure treatment in
countries where canine rablee s enzootic, In addition to the epidemiology of
the diseasce, these recommendations should take into account the socioeconomle
condltions prevailing in these areas as well as the costs and availability at
local level of the different vaccine foermulations and serum preparations,

2,2 Further emphasis be given to immediate local wound treatment and to the
simultaneous and proper application of vaccine and immuneoglebulin.

2.1 Inoculation of vaceine into the gluteal region should be discouraged.
Vaccine should be administered exclusively into the deltoid muscle in adults or
inte the antere-lateral zone of the thigh in small children,

2.4 Rabies immunogleobulin and tissue culture vaccines meeting WHO requirements
should be accessible to everyone,

2.5 Rabies antibody preparations (human rabies immunoglobulins (HRIG) or equine
rabies immunoglobulin (ERIG)) be administered in anticipation of active
immuniztion only under exceptional circumstances (e.g. in the absence of
vaggine),

lWHO Technical Report Series, No. 709, 1984

*P. Sureaun (Chairman}), G. Baer, H. Hock, E. Celis, D. Dreesen, A. Fayaz,
D. Fishbein, M. Grandien, E, Gross, M, van Hedenstrom, Lin Fangtao,
M. Roumiantzeff, P. Thongcharoen, 0. Thraemhart, I. Vodopija and H. Wilde.
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If rabies immunoglobulin (RIG) has been administered prior to vacecine it is
recommended that the first doze of vacelne be increased to double or triple the
normal amount and given inte several lecations. Inecreasing the initial dose of
vaccine should also be considered for patients at higher risk, e.g. in the
following circumstances:

(i) in patients with underlying chronic disease (e.g. liver cirrhosis);

(ii) in patients who are congenitally immunodeficient or suffering from
Acquired Immuno-Deficiency Syndrome);

(iil) in patients taking immunoszuppressive drugs (including corticosterocids
and antimalarials):

(iv) in the severely malnourished;
(v) in patients who attend for treatment after a delay of 48 hours or more;
{(vl}) in patients where BIG is indicated but unavailabhle.

2.6 A skin test should be performed prior to the administration of equine serum
(equine rabies serum or equine immunoglobulin)}, However, a pozitive reaction
should neot necessarily be regarded as contra-indication provided that all
necessary precautions are taken (adrenalin, antihistamines, etc.)}.

2.7 The following categories of injuries, adopted by the rabies committee of the
Thai Red Cross in 1987 be considered for incorporation in the current WHO guide
for rabies postexposure treatment:

Catepory T

Touching or feeding of animals, licking by dog of healthy skin with no
opent wound, and ne documented contact of depg saliva with mucous membrane.

Catepory IT

Nibbling of uncovered skin, superficial seratch that does not break the
skin, licking over broken skin or healing wounds, and situations as in
Category I, but with unreliable history.

Category IIT

Single or multiple transdermal bite or scratch which penetrates the
skin, at any location; lick over mucous membrane.

Considering that a bite through ¢lothing may still be severe and sufficient
salive may have entered the wound in splte of the coevering cloth, the
consultation also recommends that the differentiation of bites over covered and
uncovered areas be deleted from the above-mentioned WHO guide.

2.8 Cost-benefit analysis of rabies pre-exposure immunization by the intradermal
route be carried out for developing ecountries, Consideration should also be
given to rabies pre-exposure vaccination of children in hyperendemic countries.
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2.9 In view of various trials indicating that abbreviated multisite regimens with
cell culture vaccines of proven efficacy (potency greater than 2.5 IU/ml) evoke more
rapid and sustained antibody responses than the five (or six) dose "Essen" regimen,
WHO should approve the use of selected abbreviated multisite postexposure regimens
(in association with RIG whenever indicated) that have undergone acceptable and
successful efficacy trials such as:

(i) the 2-1-1 doge intramuscular schedule respectively at days 0O, 7, and 21,

(ii) the mulrisite (e.g, & or 4 szites) intradermal schedule as presently used in
Thailand, at days 0, 3, 7 plus 1 or 2 site(s) on day 30, bur only in
vaccination centres with staff well trained for Intradermal injectien.

More reszearch is recommended on further reduction of the number of visits
required for treating the patient, e.g. through application of the 3-1 doses
schedule,

2.10 Further research be conducted to determine the possibility of replacing HRIG
by rabies monoclonal antibodies. Research has te be carried out teo determine which
monoclonal antibody {anti-G or anti-RNP) is the most effective for postexposure
prophylaxis.

2.11 It is suggested that interferon therapy be evaluated by clinical trials.

2.12 Human rabies cases reported in patients whe received posteXposuYe Creatment
(whatever the lapse of time between exposure and death) should not be considered as
vaccine failures unless ecareful analysis of all circumstances of the exposure and
modalities of treatment indicate that the only explanation for the disease
occurrence was the lack of efficacy of the vaccine. Antigeniec analysis of isolates
from these cases should be carried out,

?.13 Postexposure vaccination of domestic animals, which is common even in reglons
with a high incidence of canine rabies, be discouraged altogether since it does not
provide protection after severe exposure and it creates a false sense of security
among owners of animals who may be subjected to further risk of infectiom.

3. POTENCY TESTING FOR RAEIES VACCINES*

3.1 General considerations

During the last five years WHO has organized four consultations te review
problems related to the testing for potency of human and animal rabies vaccines.
According to the existing WHO requirements, potencilesz of Inactivated rabies vaccines
must he determined by a challenge methed. Although the conditions for perferming
the corresponding tests have been specified, results may differ markedly amongst
laboratories. Furthermore, some vaccines of proven efficacy do not meet minimum
WHO requirements as measured by the challenge test in mice. On the other hand, in
vitro tests measuring the antigenic content of vacecines have recently been
developed. They may represent more rapid and cheaper methods for potency asséssment

*fhis section is based on a text proposal prepared during the Second
International IMVI-Eszsen/WHO Symposium on Rabies, 5-7 July 1988, by the following
working group: J. Blancou (Chairman), R, Barth, A. Boge, L. Bruckmer, A.M. Diaz,
E. Fitzgerald, K. Haffer, K, Ramakrishnan, 1., Romanova, W. Schneider, P. S5izaret,
B. Wachmann,
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and reduce as much as possible the unnecessary suffering of laboratory animals.
It is therefore appropriate to validate, through collaborative studies, the
results of such tests for antigen content. If a replacement potency test for
vacclines Is to be established, it should be one that could be applied worldwide
and in which vaccine potencies can be expressed in internatienal units (I1.U.).

3.2 Possible sources of variation in the results of the NIH challenge rast

These include: (i) weight of mice (4-week old mice were recommended,
regardless of welght); (il) strain of mice; (iil) mouse brain challenge material
(dose and virus strain); (iv) interval between time of vaccine reconstitution and
time of injection of diluted wvaccine; (v} interval between time of challenge
preparation and actual challenge of mice,

3.3 Mathods available apd methods under development
3.3.1 Tests based op protection of mice. The European Pharmacopoeia test

which conzists of challenging mice after a single injection of vaccine was
discussed. It was felt that this test 1s less suitable than the 2-injection NIH
test for vaccines with low relative potencies.

A simplified NIHM test which utilizes only one dilution of test vaeccine and 10
mice per test vaccine was also discussed. There is preliminary evidence
suggesting that such a simplified procedure might identify vaccines with potency
values less than the minimun required.

Changing the challenge virus strain may affect relative potencies obtained
either in the standard NIH test or the European Fharmacopoeia test. Therefore
the consultation recommends that a common CVS challenge strain should be used,

3.3.2 Te tigenic contents (inactivated vacecines). A direct enzyme
immuncassay has been developed to quantify the rabies wirus glycoprotein in wviral
suspensions and in vaceines. This has been used suceessfully for in-process
controls as well as for predicting potency values of given vacecines. These tests
are conducted with elther an anti-glycoprotein polyclonal serum prepared by the
injection of purified glycoprotein of vacecine strains (ERA, LEP, PM and FV) or
murine neutralizing momoclonal anti-glycoprotein antibedies specifie for PM, PV,
ERA and HEF strains. Regardless of the way antisera were prepared, tests were
shown te be highly reproducible and precise and the results could be obtained
within five hours. They can detect levels as low as O.SKKg of glycoprotein/ml,

A reference vaccine, the titer of which has been determined by NIH test, is
included in each test,

The glycoprotein c¢ontent of most of the veterinary and human vaccines can be
quantified by this methed. It seems that the correlation between the values
obtained by any of this test and those obtained by the NIH potency test are
satisfactory in individual laborateries. In view of the fact that the N protein
has been shown recently to contribute te the protective efficacy of rabies
vaccines, the participants in the consultation recommend:

(1) assaying the content of vaccine in both G and N protein, and

(iL) collaborative studies examine whether estimates by various laboratories of G
and N antigen contents of rables vaccines from various origins are more
comparable when expressed in comparison with appropriate imternstional reference
materials rather than individual standards,
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3.4 Determination of the corvelatiop be en_antigenic p
virugs vaccjines and their immupogenieity in animalg apd man

The participants in the Consultation made the following recommendations:

3.4.1 In znimals. The protective value of any vaeccine to be licensed should
be established on the basis of a challenge test in the vaccinated target
species, These results should show that an acceptable proportion of wvaccinated
animals are protected against a street rabies challenge which kills at least 80%
of the controls. The minimum number of animals to be used sheould be determined
by national control authorities, The challenge should also be done at the end of
the period of immunity as claimed by the vaceine producer. The bateh which has
been shown to protect the target species should be used as reference material by
the producer in all tests for potency and/or antigen cemtemt on all further
batches. The potency of such reference vaeccines (product specific reference
vacclne) should be determined in international units by elther the NIH test or
the Furepean Pharmacopoeia test. The value obtained for the product speclfic
reference vaccine should not be lower than the WHO recommended value of

0.3 I.U./ml (NIH test).

For batch release of licensed vaccines the NIH test could be replaced by
tests for ¢ and/or N antigen centents, under twe conditions:

(a) Establishment on at least 10 consecutive batches of vaccines of a
satisfactory cerrelation between results of NIH tests and tests for antigenic
contents .

{b) Strict observance of the standard operating procedure (SOP) for the
production and testing of the vaccine. Whenever the S0P is modified, the
above-mentioned ¢orrelation should be established again. The mean geometric
potency of the 10 batches tested by the challenge method should not be less
than the potency determined for the "product specific reference vaccine”.

All vaccines to be released on the basis of antigen determination should have
an antigen content not Inferier to that of the "product specifie reference
vaceline",

1.4.72 In humans. In spite of the avallability of data on the importance of
cellular mechanisms for inducing immunity against rabies, the evaluation of the
antibody profile in humans has so far been the only common practiece for vaccine
comparison.

For the licensing and release of human vaccines produced in cell cultures:

(a) Product specific reference vaccines to be licensed should be ghown to induce
(In human subjects) antibody responses which are not less in rapidicy, level
and duration than those induced by vaccines proven to be effective in
postexposure treatment. Antibody profiles in humans should be established
using a test system in which the same indicater virus for both the vaccine of
proven efficacy and the vaccine to be licensed is used. Furthermore, the
jndicater virus should belong to a strain commonly used in such studies.

{b) A satisfactory correlation should be e¢stablished on the first 10 vaccine
batches, using as reference the “"product specific reference vaceine®
(see 3.4.2 (a)), between the protective efficacy in mice and the antigen
content .
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{(¢) Striect observance of the standard operating procedurez (S0P) for the
preduction and testing of the vaccine, Whenever the S0P i1z modified, the
above-mentioned correlation should ba astablished again. The mean geometric
potency of the 10 batches tested by the challenge method should not be less
than the potency determined for the "product specific reference waccine".

For vaccines derived fxom CVS straing the potency of the product specific
reference vaccine and of each of the first 10 vaccine batches tested in mice
should be not less than 2.5 1.U./dose. In the case of vaccines produced from
non-CVS straing, the potency determined by the challenge test and antigenic
content determined by in vitro test of the first 10 batches chould net be
less than that of the "product specific reference vaccine” as determined in
mice,

All vaccines to be released on the bagig of antigen determination should have
an antigen content not inferior te that of the "product specific reference
vaccine™.

In view of the fact that certain sub-unit rabies vaceines, e.g. nuclear
protein rabies vaccine, may protect and yet be unable to elicit neutralizing
antibodles, the licensing of such vaccines for human use should be granted,
provided rhat the product is shown to protect non-human primates against lethal
challenge.

4. SURVEILIANCE OF EUROPEAN BAT LYSSAVIRUS INFECTIONS™

Intensified studies on the epidemioclogy of chiropteran rabies in Europe are
required because:

(1) contrel efforts through oral immunization of carniverss is progressing
rapidly in western Eurcpe, but inadequate data exist on the potential
transmission of the disease from bats to terrestrial domestic or wild animals;

(1i} it is degirable for public health authorities to know the geographical and
gpeclies distribution of bat rabies; and

{(1ii) there is only limited knowledge from a comparative virological point of
view about bat wviruses in general,

However, the desirable intenzification of bat rabies surveillance should not
affect these endangered and protected animal species. The group recommends that
ne active surveillance of rabies in bat populations be performed; only passive
surveillance in line with existing conservacion measures and mainly relying on
the close cooperation of bat bioleogists will proceed, as agreed during a meeting
held in Marburg in May 1986,

*This section is based on a text proposal prepared during the Second
International IMVI-Essen/WHO Symposium on Rabies, 5-7 July 1988, by the following
working group: A. King, A. Wandeler, Joan Crick, J. Frost, M, Aubert, W. Muller,
Monique Lafon, M. Fekadu, ¢. Rupprecht and Jean Swith (Chairman).
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4.1 Selection of monoclonal saptibodies for Furopean bat lvssavirus identificatlen

In Burope, there is = need to distinguish European bat lyssavirus isolates
from vaccine vituses and from classical rabies virus sub-types in terrestrial
animals.

The consultation recommends that reference laboratories examine their MAbas
panels in order to find the minimum number of MAbs required to distinguish
European bat lyssaviruses from other viruses of the Lyssavirus genus. Ideally,
these MAbs should react (1) positively with bat lyssaviruses and negatively with
all other viruses of the rabies group (bat lsolates +/terrestrial iselates -) and
¢2) negatively with bat lyssaviruses and positively with all ether viruses of the
rabies group (bat isolates -/terrestrial iseolates +).

4.2 Collaborative studies opn the potential transmissfon of bat lyssavipus to
tertrestyial apimals

Initial surveys will be conducted in France and the Federal Republic of
Germany. Approximately 250 rabid fozes, 100 domestic c¢ats, 100 stone martens,
and 50 other terrestrial specles will be obtained from each country.
Laboratories in Weybridge (UK), Tubingen (FRG), and Paris (France) will examine
the {solates with the Mabs panels to differeatiate terrestrial and bat isolates.
The isolates of special interest include those from terrestrial rables cases
reported outside areas with recognized lyssavirus type 1 enzootics and/or in
areas where bat rsbies exists. The Federal Animal Research Institute in
Tubingen, the National Rabiles Research Centre in Nancy and the Pasteur Institute
in Paris will serve as coordinators of isolate submissions. Isolates likely to
contain bat lyssavirus will be exchanged ameng WHO Collaborating Centres.

4.3 WHO collaborative network for Europeap bat rabies

The Institut Pasteur in Paris and the Federal Research Institute for Animal
Virus Diseases in Tubingen had so far aeccepted to test sugpect bat iIsolates. It
has been decided to include two additional laboratories in the WHO network, 1l.e.
Central Veterinary Laborateory, Weybridge, UK, and the Institute of Viral Virology
in Berne, Switzerland.

&, 4 Taxonomy classification

It was agreed that insufficient data exlst concerning the comparative nucleic
acid sequences of Lyssa viruses. The classical rules of international taxonomy
and systematics should be applied in the future. The participants in the
Consultation agreed to compare thelr data in order te decide whether the Eurcpean
bat isolates should be termed "Duvenhage virus"., In the meantime viruses from
such lselates should be referred to as the "European bat Lyssavirus®.

5. NEUROPHYSIOLOGY™

Research in this field, including immuno-pathelogy, has net received
sufficlent attention Iin the past. In line with the proposal made by the working
Eroup on meurophysiology at the Second International IMVI/WHO Sympesium on
Rabies, research projects should be planned by a group of speclalists. WHO may
wish to send the document prepared at the Second International IMVI/WHO Sympesium

*This section iz based on suggestions prepared during the Second
International IMVI-Essen/WHO Symposium on Rabies, Essen, 5-7 July 1988 by the
followlng group: R.L, Isaacson, M. Fekadu, Th, Hemachudha.
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for complementary comments to Dr Fleyd Bleom, Director, Neurophysiology Divisien,
Scripps Clinie and Research Foundation, La Jolla, USA, and Dr Daniel Perl,
Director, Neurophysielegy Division, Mount Sinal Hospital, New York, USA.

Investigations by neurophysiclogists sheuld alse include thorough gtudy of
human cases. A group of zpeclalists would have to develop a suitable protocol.
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ANNEX 1

SUMMARY OF DOCUMENTS CONTAINING CONCLUSIONS AND RECOMMENDATIONS
ON ANIMAL BABIES SURVEILLANCE AND CONTROL

Since the meeting of the WHO Expert Commlittee on Rabies in 1983, a number of
developments have called for new recommendations in the field of rabiles control
and human postexpesure treatment, The rapid progress in wildlife rabies
elimination threugh oral vaccination of foxes has been recognized in a series of
international meetings and consultations, Mzjor conclusions and recommendations
are or will be contained in reports of the WHO Workshop on Oral Immunization of
Wildlife Against Rabies In Europe (INTORAL), October 1986 (WHO/Rab.Res./87.23),
of the Meeting for Coordination of Rabies Contrel in Eurcpe, June 1988 (report by
WHO Collaberatintg Centre for Research and Management in Zoonoses Control,
Nancy), and of the meeting on Oral Tmmunization in Wildlife, held in Montreal in
August 1987 and attended by directors of WHQ Collaborating Centres (report by
The Wistar Institute, Philadelphia),

In recent years WHO has concentrated research effortz on the development of
simple procedures for the eellection and laboratory examination of brain
speeimens in the field. These are described in the following WHO documents:
Simplified technique for the eollection, storage and shipment of brain specimens
for rabies diagnaesis (WHO/Rab Resz./88.27) and Rapid Rabies Enzyme Immunodiagnosis
(PREID) (WHC/Rab.Res./B8.29).

Such improvements in surveillance components form part of WHO's efforts
towards revitalization of tabies control and elimination in its canine reservolrs
which still exizt in 87 developing countries and territories. Emphasiz has been
placed on dog ecology and research on dog immunizstion by the oral route and two
further meetings have been held, namely a WHO Consultation on Dog Ecology Studies
related to Rabies Control, February 1988 (WHO/Rab Res, /88 25) and a WHO
Consultation en Qral Immunization of Dogs against Rabies (WHO/Rab.Res./88.26).
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