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Response to purified chick embryo cell
rabies vaccine administered intra-
dermally for post-exposure prophylaxis

S. N. MADHUSUDANA, N. PREM ANAND

ABSTRACT
Background. Post-exposure immunization of rabies with

presently available cell culture vaccines in the regular five-
dose intramuscular schedule is expensive for developing
countries. In view of the latest World Health Organization
recommendation on the use of the abbreviated intradermal
regimen (now routinely followed in Thailand), we evaluated
this regimen for the purified chick embryo cell vaccine.

Methods. Twenty-five subjects who had nursed or casually
handled a rabies patient were administered purified chick
embryo cell vaccine.

Results. There was 100% seroconversion and all the sub-
jects developed neutralizing antibody levels higher than the
adequate level of 0.5 Lu./ml. Only minor side-effects were
observed in some subjects.

Conclusion. The feasibility of using this regimen in routine
practice needs to be evaluated further.
Natl Med J India 1997;10:115-16

INlRODUCTION
Rabies encephalitis is a serious public health problem in most
developing countries despite preventive vaccination which was
introduced more than a century ago. One ofthe reasons for this is
the continued production of the poorly immunogenic and highly
reactogenic Semple vaccine. This vaccine has a poor patient com-
pliance and leads to incomplete and ineffective treatment, The
latest data from the World Health Organization (WHO) indicate
that about 30000 people die of rabies in India and nearly 0.5
million people need post-exposure immunization.' Though highly
potent and safe, cell culture vaccines (CCV s) were introduced two
decades ago, their high cost has limited their use to the rich and
affluent in developing countries such as India. Presently, 3 types
of CCVs are marketed in India-the human diploid cell vaccine
(HDCV), the purified chick embryo cell vaccine (PCECV) and
the purified vero cell rabies vaccine (PVRV). If the regular five-
dose intramuscular schedule is followed, the cost of treatment
with these vaccines is Rs 3280, Rs 1075 and Rs 1155, respec-
tively. Most of these cases also require administration of rabies
immunoglobulin which adds to the COSt,2
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In an effort to make these vaccines cost-effective for develop-
ing countries, several studies have established their efficacy when
administered in small intradermal (lD) doses.>' Recently, these
regimens were reviewed with respect to their applicability and
usefulness to countries such as India.v? One ID schedule with
PVRV is now routinely practised in Thailand." .This schedule,
popularly known as the Thai Red Cross schedule, consists of the
ID administration of 0.1 ml at two sites on days 0, 3 and 7 and at
one site on days 30 and 90. This schedule has been recommended
by the WHO for use in developing countries." The PCECV is now
produced in India and is easily available. We undertook the
present study to evaluate the efficacy of this regimen with PCECV
in 25 paramedical personnel who had either nursed or casually
handled a patient with rabies.

SUBJECTS AND METHODS
Subjects
Twenty-five paramedical staff (12 males, 13 females; age range
18-40 years) of the National Institute of Mental Health and
Neurosciences (NIMHANS) who had nursed or handled a patient
with Guillain-Barre syndrome formed the subjects of this study.
The patient was diagnosed to be positive for rabies by direct
immunofluorescence, presence of Negri bodies and' virus iso-
lation in mice following brain autopsy. Though this could be
considered as a mild class I exposure, the subjects were very
apprehensive. Therefore, post-exposure immunization was rec-
ommended without the use of hyperimmune globulin.

The vaccine used was Rabipur, batch No. 255 with a potency
of 7.6 Lu.!ml.

Vaccination schedule
The Thai schedule of vaccination as recommended by the WHO
was followed. The dry vaccine was reconstituted with the diluent
provided by the manufacturer. Two doses of 0.1 ml were admin-
istered ID to each subject over the deltoid regions on days 0, 3 and
7 and one dose of 0.1 ml ID was administered on days 30 and 90.
On each occasion, the subjects underwent a physical examination
and side-effects, if any, were noted. The blood samples were
collected on days 0 (before vaccination), 14, 90 and 180.

Estimation of neutralizing antibody titres
Neutralizing antibody titres were estimated by standard mouse
neutralization test, 10 The titres were expressed in Lu.!ml in com-
parison to a reference antirabies globulin having a unitage of 60
i.u.zml when calibrated against the WHO international reference
rabies immunoglobulin with a potency of 59 i.u.zml, The local
reference antirabies globulin and challenge virus standard used
was procured from the Central Research Institute, Kasauli.

RESULTS
None of the subjects had detectable levels of rabies neutralizing
antibodies on day O. The titres on different days post-vaccination
are shown in Table I. All the subjects developed adequate levels
of neutralizing antibodies from day 14 and the titres were much
above 0.5 i.u.lml, the minimum level indicating adequate sero-
conversion. The titres were more than adequate on days 90 and
180 post-vaccination. Except for afew local reactions, the vaccine
and regimen were well tolerated by the subjects (Table IT).
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TABLEI. Rabies neutralizing antibody titres in subjects administered
PCECV by the WHO-recommended intradermal schedule

Subject Neutralizing antibody titres* (i.u.lml) on day

14 90 180

Male
(n=12)
Female
(n=l3)

5.2
(2.8-9.5)

4.9
(2.5-8.5)

1.8
(0.8-3.7)

1.9
(0.9-3.1)

6.5
(3.5-12.8)

6.9
(3.9-13.5)

• Geometric mean values with range in parentheses
PCECV purified chick embryo cell vaccine (Rabipur)

DISCUSSION
With the introduction of CCVs, rabies prophylaxis has become
safe and almost painless with rare vaccine failures. However,
even today the majority of people exposed to the rabies virus in
developing countries are administered the Semple vaccine which
has a risk of local and neuroparalytic complications. This is
probably because of the high cost of the newer vaccines.

Therefore, cost-effective ID regimens which were successful
in Thailand need to be evaluated in India. We investigated such an
ID regimen with a CCV which is now manufactured in India.

It was considered that the paramedical staff required rabies
post-exposure vaccination, preferably with a cell culture rabies
vaccine. The staff had potentially been exposed to the rabies virus
by being in contact with a patient who died of the disease. Exclud-
ing the four well-documented cases of human rabies occurring
after corneal transplantation, human-to-human transmission of
rabies by close contact was considered to be only a theoretical
possibility. IIHowever, Fekadu et al.12 have recently reported two
cases of human rabies in whom the only possible source of
exposure was family members who died of the disease. Consider-
ing this and the fatal nature ofthe disease, prophylaxis with a CCV
should not be denied to a close contact. As the risk involved in our
subjects was mild and we had backup facilities for antibody
estimation, we decided to administer the ID schedule advocated
by the WHO.

We administered half the antigenic content in comparison to
the PVRV. In spite of this, all our subjects developed more than
adequate antibody titres which ·persisted for more than 6 months.
Some subjects did develop side-effects such as erythema and
induration, but these disappeared in 2-3 days without any medi-
cation. All subjects are currently being followed up and are doing
well.

This study has demonstrated that there is an early and adequate
immune response to the PCECV when administered by the WHO-
advocated ID regimen. However, it is important thatthe technique
of ID administration should be proper and result in the formation
of a bleb with a peau d'orange-like appearance, though uninten-
tional subcutaneous injection on one or two occasions does not
decrease the immune response." Another problem that may be
encountered with this regimen is the possibility of leftover vac-
cine, if it is not possible to distribute the entire content on one
occasion. The reconstituted vaccine can be stored at 4 "C in a
refrigerator for at least 7 days without loss in potency."

While this study has shown that there is adequate antibody
response to the vaccine administered ID according to the Thai
schedule, more studies are required to establish the efficacy of the
schedule especially in subjects with class II and III exposure. As
the antibody levels waned significantly at the end of 6 months,
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TABLEII. Side-effects observed in subjects vaccinated with PCECV
by the WHO-recommended intradermal schedule

Side-effects Subjects

Males (%) Females (%)

Local
Pain 3112 (25.0) 4113 (30.8)
Itching 2112 (16.6) 1/13 (7.7)
Induration 1112 (8.3) 2113 (15.4)
Erythema 1112 (8.3) 3/13 (23.1)

Systemic
Fever 0/12 1113 (7.7)
Headache 1112 (8.3) lIB (7.7)
Arthralgia 0/12 0/13
Peripheral lymphadenopathy 0112 1/13 (7.7)

PCECV purified chick embryo cell vaccine (Rabipur)

there may be a need for a booster dose during this period. While
Chutivongse et al. 8 have shown that there is no appreciable degree
of immune suppression with the concurrent administration of
hyperimmune serum, this aspect also needs to be studied further.
Currently, the WHO recommends a minimum antigenic value of
2.5 i.u. per dose of vaccine. The vaccine batch that was used for
the study had a potency of 7.6 i.u./ml. Thus, investigation of the
efficacy ofthis regimen with batches of vaccine having marginal
antigenic values is also required. Till such studies are available,
it may not be wise to advocate this regimen in routine practice.
However, it can be used in centres with facilities for antibody
estimation in the vaccines.
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