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Acquisition of spongiform encephalo-
pathies in India through sheep-brain

rabies vaccination

Sir-Untilthe 19705, the Semple-type rabies
vaccines that are produced in sheep-brain
have been the most widely available thera-
peutic agents for humans and animals
exposed to rabid animals.' Although rabies
vaccines of non-nervous tissue origin have
since replaced Semple-type vaccines in west-
ern countries, in developing countries the
Semple-type vaccines and equine immuno-
globulin are expected to be used for a long
period.'

In India, the Central Research Institute,
Kasauli and the Pasteur Institute, Coonoor
are the organizations engaged in the produc-
tion of Semple-type rabies vaccines for more
than half a century. During the year 198~81,
4.5 million doses of Semple-type vaccines
were manufactured at Kasauli. There has
been a progressive annual increase in vaccine
quantity released to 6.1 million doses during
the period up to 1988-89.3 Recently limited
supplies of imported human diploid cell and
chick embryo vaccines have been available
commercially. While Semple-type vaccines
are provided free of cost at government insti-
tutions, the costs of full immunization pri-
vately with six doses of human diploid or
chick embryo vaccines of non-nervous tissue
origin, are about Rs 2400 and Rs 1200 respec-
tively.

A post-exposure administration of sheep-
brain rabies vaccine could be instrumental in
transmission of prion disease." Prion disease
refers to the central nervous system disorders
of spongiform encephalopathies or transmis-
sible dementias, and includes Creutzfeldt-Jakob
disease and kuru in man, scrapie in sheep,
bovine spongiform encephalopathy and trans-
missible mink encephalopathy. All these
disorders involve an aberrant form of normal
cell protein, called the prion protein, which is
a membrane protein with an ill-defined func-
tion. The abnormal form of protein is found in
brain extracts from patients with transmis-
sible dementias and is the main constituent of
amyloid plaques in these disorders.' In prion
disease, a progressive dementia, myoclonus
and distinct neuropathological and electro-
encephalographic findings are preceded by
an incubation period of 2 to 20 years, and are
invariably followed by a fatal outcome.

Scrapie has been documented in sheep in
some of the regions where Semple-type vac-

cines are produced in sheep-brain. For ex-
ample, scrapie was established many decades
ago in the Kumaon foothills of the Hima-
layas, where neuropathological studies dur-
ing the early 1960s had indicated that I% to
10% of flocks were afflicted by scrapie." The
Central Research Institute is located in these
very Himalayan regions. Semple-type rabies
vaccines released by Kasauli and other estab-
lishments that have been the main, though not
the exclusive, therapeutic agents till the 1980s,
might well have been involved in the spread
of the abnormal prion protein from sheep
with scrapie to some of the 14 documented
cases (including a 2-year-old male child) of
Creutzfeldt-Jakob disease in different geo-
graphical locations in India"-" The dementia
in prion disease worsens so quickly that a
reliable history of exposure to wild animals
and immunization with sheep-brain rabies
vaccine is unlikely to be obtained. Only indi-
rect evidence of sheep-brain rabies vaccina-
tion will have to be sought in all cases with
rapidly progressive dementia compatible with
prion disease, through assay for rabies spe-
cific antibody or any rabies virus specific
sensitized lymphocytes.

Apart from administration to individuals
with bites, Semple-type vaccines have been
extensively used for simultaneous treatment
of many patients, mainly in remote rural
areas, who have been bitten by one rabid
animal. The co-administration of sheep-brain
vaccine with immune globulin proved to be
efficient in August 1954 when a rabid wolf bit
29 persons, 18 of them on the face, in an
Iranian village." Similar accidents elsewhere
have involved mass treatment with the Semple-
type rabies vaccine. They have also resulted
in foci of Creutzfeldt-Jakob disease in iso-
lated populations in developing countries. A
subsequent migration by such natives to remote
locations in western countries, where Semple-
type vaccines have not been administered for
many years may well be linked with scattered
cases of Creutzfeldt-Jakob disease.

The high cost of tissue culture vaccines is
the only reason why the sheep-brain rabies
vaccines have not been discarded in India.
The phased production of a cell culture vac-
cine is being planned by the Central Research
Institute, Kasauli' but till it is widely avail-
able I would suggest that the following meas-
ures be implemented:

I. A regular screening programme for prion
disease should be initiated in sheep that

have passed the mandatory quarantine of 2
weeks. Apart from examination for tuber-
culosis and neuronal diseases other than
rabies,' 0 it is desirable to undertake neu-
ropathological examination for vacuola-
tion and degeneration of neurones and for
astrocytosis, plaques and a spongy appear-
ance of the neuroparenchyma with normal
blood vessels. An evidence for the abnor-
mal prion protein in sheep should be sought
by immunohistochemical staining and
western blotting. Ideally, about 10% to
20% of every flock that otherwise pass the
quarantine successfully, should be exam-
ined for histological evidence of any prion
disease.

2. The vaccine manufacturers have been car-
rying out post-exposure treatment and have
collected clinical data about any adverse
vaccine reactions, hydrophobia and ani-
mal bites for a considerable length of
time.' Arrangements must be made to assay
rabies virus antibody in all suspected cases
of Creutzfeldt-lakob disease. Clinicians
must be apprised of the problem so that
they can have regular feedback.

3. Electron microscopic examination of sheep-
brain samples should be performed to
ascertain the' extent of intra-mitochondrial
inclusions. Recently, crystalloid intra-
mitochondrial inclusions have been ob-
served in brain biopsy tissue from a 16-
year-old girl with prion disease."

4. The neurological picture attributable to
Creutzfeldt-J akob disease following sheep-
brain rabies vaccination should be differ-
entiated from neuroparalytic reactions due
to an allergic response to nervous tissue in
rabies vaccine that follow I to 2 weeks
after injection.'? These neuroparalytic
reactions involve transverse myelitis, neuro-
pathy and encephalopathy, loss of bladder
control and polyneuropathy and, except in
5% to 10% of cases, respond to corti co-
steroids and immunosuppressive drugs.

5. Investigations of altered genetic suscepti-
bility towards acquiring Creutzfeldt-lakob
disease after administration of human
cadaveric growth hormone and gonado-
trophin in 6 cases point to the occurrence
of the uncommon valine 129 homozygous
genotype in 4 cases.'? Similar investiga-
tions would be justified to determine any
enhanced susceptibility to Creutzfeldt-lakob
disease following sheep-brain rabies vac-
cination in India. The extent of patho-
genic mutations in the prion protein gene
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at codon 102, 117, 178, 200 or insertion
sites in the open reading frame have been
associated with abnormal prion protein.
The incidence of such mutations should be
ascertained.

Lastly, cases with Creutzfeldt-Jakob dis-
ease will continue to be reported many years
after the production of sheep-brain rabies
vaccine has been stopped. Till then practising
physicians should recommend one of the cell
culture rabies vaccines available locally. I
believe there is a distinct possibility of ac-
quiring Creutzfeldt-Jakob disease after ra-
bies vaccination produced in sheep-brain.

21 July 1991 S. C. Arya
Centre for Logistical Research

and Innovation
New Delhi

India
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Hepatitis B Immunization

Sir-I have been involved in the prevention of
perinatal transmission of hepatitis B virus
(HBY) and hepatitis B immunization for
many years and read your editorial with inter-
est.' Dr B. N. Tandon proposes a very ambi-
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tious policy for hepatitis B immunization in
India. He has ignored a number of factors that
should influence any public health programme
particularly one which has considerable re-
source implications.

1. Infants and young people respond well to
immunization with a high rate of serocon-
version.

2. The response to immunization declines
with age and is particularly poor in pa-
tients undergoing dialysis.

3. There is no consensus about the need for
subsequent booster doses. In fact, there is
no scientific evidence to show that booster
doses are required nor to establish the
appropriate timing of such immunization.

4. Transmission of HBY through blood and
blood products must be considered as a
separate issue from other modes of HBY
transmission. It is inappropriate to use
immunization with vaccine alone as a strat-
egy for prevention of HBY transmission
by blood products. Such prevention should
rely heavily on appropriate methods for
exclusion of high risk donors and screen-
ing for HBsAg with immunization proto-
cols restricted to accidental exposure.
Incidentally, I am unable to understand the
rationale for the proposed simultaneous
administration of intradermal and intra-
muscular HBY vaccines.

S. There has been no mention of hepatitis B
immunoglobulin which has been used in
several protocols worldwide and is of
particular value after inadvertent transfu-
sion of infected blood or accidental expo-
sure through needle stick injury.

6. I agree that all high risk healthcare person-
nel should be immunized against HBY in
an ideal world but would like to point out
that in the UK there has been considerable
difficulty in adequately defining such 'high
risk healthcare personnel'.

Political will and committment are indeed
required to control HBY infection in India.
However, a rational discussion is necessary
to arrive at a policy of immunization that is
selective and effective without committing
vast resources to a blanket programme.

24 July 1991 C. Bharucha
Deputy Director

North Ire!and Blood Transfusion Service
Belfast, Northern Ireland
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Dr B. N. Tandon's reply

Sir-I have read with great interest the com-
ments of Dr C. Bharucha on my editorial
'Hepatitits B vaccination in India'. As the
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title indicates the objective of the editorial
was not to discuss all the different aspects of
hepatitis immunization but to suggest a real-
istic approach which might be practicable in
India. Dr Bharucha recommends a selective
and effective HBY immunization policy on
the basis of the nine recommendations in-
cluded in the editorial and questions the value
of simultaneous administration of intrader-
mal and intramuscular vaccination, the fact
that I did not mention hepatitis B immunog-
lobulin, and that I found difficulty in defin-
ing high risk healthcare personnel.

I offer the following answers:

I. Intradermal immunization provides a quick
antibody response at a low dose of the anti-
gen. It is rational to supplement the stan-
dard intramuscular approach of three vac-
cines with intradermal vaccinations where
it is considered risky to wait for adequate
antibody blood levels after intramuscular
HBY immunization.

2. Hepatitis B immunoglobulin is very costly
and not readily available in this country. It
cannot be recommended as a part of policy
decision.

3. It is undoubtedly, difficult to define high
risk healthcare personnel. However, in
each country some information for 'defi-
nitely' high-risk individuals is available.
The recommendation for India in the edi-
torial is based on the data of high carrier
rates recorded amongst dentists, dialysis
staff and health functionaries of blood
banks and blood laboratory workers. Inci-
dentally, the recommendations included
in the editorial are based on a discussion
held between governrnentofficials in charge
of the immunization programme in India
and the members of the Indian Academy of
Gastroenterology in New Delhi.

It is difficult for scientists who are not famil-
iar with the realities of public health pro-
grammes in developing countries to distin-
guish between work which can be done and
work which must be done. Most of the pro-
grammes in the health sector are suffering
because of the pressure of an unrealistic ap-
proach to ideal goals which unfortunately
ignores local conditions.

II September 1991 B. N. Tandon
Department of Gastroenterology

All India Institute of Medical Sciences
New Delhi 110029

India

Laparoscopic cholecystectomy

Sir-The editorial by Ms Sarah Cheslyn-Curtis
of Hammersmith Hospital, London, on Lapa-
roscopic cholecystectomy in the July/August
199 I issue of your Joumal was topical and
interesting. But it is not correct to say that
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laparoscopic cholecystectomy in India should
be confined 'to private hospitals where pa-
tients are concerned about the cosmetic re-
sults. . .'. Over the last 18 months, laparo-
scopic cholecystectomy is fortunately not
marketed as a 'cosmetic' procedure in India;
it is on clinical trial. for both the rich and the
poor in private and public hospitals, for one
outstanding advantage--early return to nor-
mal activity. I feel that the poor have as much
right and perhaps greater need, for an early
return to work. Surgeons in India have the
interest of their patients at heart as much as
their counterparts in the developed world.

Wastell' in an editorial in the British Medical
Journal has estimated that with a population
of 55 million, the UK would save £21 million
per annum if all cholecystectomies were done
laparoscopically. The savings, in India with a
population of over 850 million, will be of
immense interest to a 'poor' country. As I
have stated in my book Laparoscopic chole-
cystectomy" published in India a few months
ago, 'the very economic distress which initi-
ates against the setting up and performance of
laparoscopic surgery in developing countries
is the greatest argument in favour of its
successful implementation'.

28 October 1991 T. E. Udwadia
Bombay

Maharashtra
India
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Should disposable syringes and
needles be reused by diabetics?

Sir-An increasing number of hospitals and
individual doctors are using disposable plas-
tic syringes and needles. Diabetics on insulin
need at least one injection daily for prolonged
periods, often for a lifetime. Traditionally,
they have used glass syringes and steel needles,
sterilizing them each time before an injec-
tion. Now many diabetics prefer disposable
equipment because they are easier to handle
and transport and are less likely to break or
stick.'

There have been many studies on the use of
disposable insulin syringes by diabetics."]
Plastic syringes were originally designed for
hospital inpatients. To prevent their being
used for more than one patient these syringes
were designated to be single use items: When
diabetic outpatients were similarly advised to
discard insulin syringes and needles after
single use, several patients and doctors began
questioning the economic impact of such a
recommendation. The possibility of reusing
plastic syringes has emerged as a result of this
debate. Both experience and formal evalu-
ation in the United Kingdom have suggested
that reuse is safe."? Infection of injection
sites has been infrequently reported and
contamination of insulin preparation has been
rare. Mechanically, it has been determined
that plastic syringes may be used for at least
2 weeks" and disposable needles can serve
well for about 3 days.3.5 The other major
dangers of reuse including needle clogging,
breaking, bending and illegibility of scale,
have been encountered in equal frequency
with conventional equipment. Based on good
scientific evidence, the Medical Advisory
Committee and the Executive Council of the
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British Diabetic Association have consis-
tently advised that plastic syringes may be
reused up to five times. It is estimated that
this practice alone could result in a saving to
the UK government of £8 million pounds a
year:

In India, it is the individual diabetic who
pays for the purchase of insulin and its ad-
ministration. A physician or a diabetologist
in India faced with a patient requesting dis-
posable items, does not know whether to
recommend reuse or not. There are no studies
or guidelines on what is safe and economical
in India. What should we recommend to our
diabetics?

30 October 1991 Vineet Nayyar
Christian Medical College Hospital

Vellore 632004
Tamil Nadu
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