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The Indo-US Vaccine Action Programme

The need of the day
Ever since the first scientific and public demonstration by
Louis Pasteur of a vaccine against anthrax in sheep,
vaccines have provided an invaluable tool for the control
and eradication of bacterial and viral diseases. Smallpox
has been eradicated, the incidence of measles,
poliomyelitis, pertussis, diphtheria and tuberculosis has
been considerably reduced and an effective vaccine
against viral hepatitis B is already in use. Crippling and
fatal diseases such as tetanus, poliomyelitis, rabies, child-
hood pneumonia, gastroenteritis, enteric fevers, malaria
and certain forms of viral hepatitis are highly endemic in
India. It is very unlikely that measures other than effec-
tive vaccination will be able to control these diseases
before the close of this century.

The Government of India in pursuance of its drive for
'Health for all by AD 2000' has adopted a technology
mission through which 85 per cent of infants and 100 per
cent of pregnant women will receive immunization
against various diseases by the year 1990. It is clear that
an extended programme for immunization is a major
requirement in our country and needs the support of all
scientists, health professionals, administrators and the
general public.

ARE VACCINES SAFE AND EFFECfIVE?
As it is widely believed that vaccines constitute the most
effective way of controlling some of the major communic-
able diseases in our country, it is necessary to assess the
current status of vaccinology. Vaccines against diseases
are made of killed or attenuated causative organisms,
some specific constituents of these or closely related live
and unaltered microbes. Ideally, when injected into the
human these should be capable of eliciting a strong pro-
tective immune response, mediated through circulating
specific antibodies without any or major side effects. The
antibody works by killing or neutralizing the target micro-
organisms or its toxin and eliminates them from the sys-
tem. Since all foreign substances are capable of inducing
antibody responses in normal, healthy individuals, a vac-
cine is as good as its purity and specificity in eliciting the
desired antibody. Protective immunity is generally
directed to some specific constituents of the microbe.
Thus, vaccines prepared from whole or large segments of
micro-organisms can elicit many incidental antibodies
which are not beneficial and may be undesirable because
of immunological crossreactions with normal body consti-
tuents. Also, the highly purified vaccine may fall short of
being adequately immunogenic and it may be necessary
to couple the antigen with another substance to impart
optimal antigenicity. This carrier substance should be

inert and inoffensive. With the correct choice, therefore,
a vaccine can be highly effective and sufficiently innocu-
ous.

Many of the vaccines in use now have been selected
empirically rather than on a scientific basis. As a result,
some of them have doubtful protective efficiency and
need re-evaluation.

THE ROLE OF MODERN TECHNOLOGY
The biomedical sciences have witnessed an unpre-
cedented technological revolution during the past three
decades. Physical, chemical and immunological methods
for' purification and identification of components of
complex biological materials including antigens of
microbes and molecules are now available. Protein seg-
ments can be synthesized after deciphering the amino acid
sequences. Monoclonal antibodies identify, with a high
degree of sensitivity and specificity, small constituent
parts of large molecular weight substances or of microbes.
With advanced understanding of DNA structure,
composition and duplication by genetic engineering,
rapidlv growing bacteria (e.g. E. coli), fungi (e.gyeast)
and viruses (e.g. vaccinia) can be induced to produce
specific substances in pure form which can be accurately
identified.

Highly sensitive enzyme and radio-immune assays can
detect very small amounts of antibodies produced in the
animal and human body or in in vitro culture systems.
Untoward effects of the injection of foreign substances
into sensitive tissues like the liver, kidney or bone
marrow, can be studied by a variety of biochemical and
immunological techniques.

THE MAKING OF A VACCINE
Vaccinology is a much better understood and widely
studied subject now than it was ever before. The develop-
ment and production of an effective and safe vaccine goes
through several stages and takes years of investigation
and research. Firstly, the natural history of the microbial
disease and the native defence mounted against it by the
human host have to be thoroughly understood. The exact
protective antibody and the corresponding antigenic
components of the microbe need to be identified.
Secondly, this specific antigen is prepared in as pure a
form as possible and is processed to destroy all its
injurious effects while maintaining its antigenicity.
Thirdly, this antigenic product is injected into different
species of animals to test its immunogenic potential as
well as toxic effects. Specificity and avidity of the antibody
elicited is tested by sensitive techniques. Fourthly, the
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protective potential of the antibody elicited by the vaccine
is tested first on animals and later on human subjects sus-
ceptible to the particular microbe. An assessment is also
made of any untoward effects of the vaccine. Once a
vaccine satisfactorily clears these tests, plans are made for
large-scale production at an affordable cost, conditions
under which toe vaccine is to be preserved in order to
maintain potency are identified and distribution systems
and other practical aspects of vaccine administration are
decided upon.

Our knowledge of the biology of organisms and of their
host-immunological reactions in several communicable
diseases is limited. However, advances in technology
have recently begun to unfold many of these mysteries.
With genetic engineering, pure and uncontaminated anti-
gens suitable for use as vaccines are being produced.
Earlier fears that genetic engineering on microbes may
release a 'Frankenstein Monster' were shown to be
unfounded and even the very strict containment proce-
dures in laboratories dealing with this modern technique
have been considerably reduced. Products of genetic
engineering have caused miracles in the management of
some diseases including the generation of some potent
vaccines.

INDIA AND THE PROSPECf OF NEW AND
BETTER VACCINES
Microbial and parasitic diseases not only cause considera-
ble morbidity in our country but are also responsible for a
high annual rate of mortality. It is unlikely that socio-
economic and environmental conditions are going to
improve sufficiently to reduce the incidence of these
diseases in the near future. Vaccine administration at the
correct time would, therefore, constitute a very important
arm of the prevention strategy. India has one of the
largest pools of trained technical manpower in the world
and has shown strong leadership capabilities among the
developing countries in many areas. Harnessing of this
ability and initiating programmes on research and
development of vaccines against communicable diseases
with the adequate infrastructural facilities developed at
many scientific institutions in the country are, therefore,
urgent needs for our country. Technology is advancing so
fast now that training of young qualified scientists and the
transfer of technology in the area of vaccinology as in
other fields of science are extremely important.

The vaccine action programme agreement with the
USA is capable of building up these infrastructural
facilities. The transfer of advanced technology, particu-
larly applicable to the communicable diseases prevalent in
India, will give considerable thrust to the research and
development of vaccines our nation so desperately needs.
We have in our country the infrastructure to oversee and
monitor all aspects of safety, ethics and other strategies in
the area of vaccinology, that have lately caused worry to
many of us. After all, the expertise and capabilities are
there for us to use; whether we take advantage of them or
not is another matter.

With the prime objective of controlling diseases preva-
lent among our people and with proper monitoring the
vaccine action programme can be highly beneficial to the
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nation. It is necessary to be cautious in order to ensure
proper safety but unfounded fears can also delay scientific
achievements. We have the know-how or can very easily
develop it, our people have the diseases and we must,
therefore, make all efforts to have newer, safer and more
effective vaccines as speedily as possible so that we are
able to solve our problems as well as demonstrate leader-
ship to others who need similar help.

N.C. NAYAK

A recipe for disaster
Following public criticism, the Government of India has
appointed a high-powered committee to scrutinize the
trials of vaccines to be produced and imported under the
Indo-US Vaccine Action Programme (VAP). Dr A S
Paintal, director-general of the Indian Council of Medical
Research, who heads the committee. has meanwhile been
quoted as saying that he will not allow any vaccines to be
tested in India which have not already undergone trials on
human subjects in the United States of America.

If this assurance is rigorously translated into practice,
then the VAP will lose its relevance at least for one of the
two parties which signed the agreement, namely the USA.
There is little doubt that under the VAP India is to be used
as a vast, cheap, and poorly regulated laboratory in which
to conduct trials of new vaccines on Indians. It is difficult
to imagine that any other considerations, including be-
nevolent charity and philanthropy, which may have
guided the American government in sponsoring the VAP
will subsist if vaccine trials are indeed tightly regulated in
India.

This is exactly as it should be. For, without doubt the
VAP is one of the most ill-conceived, potentially hazard-
ous and environmentally malign projects ever signed and
underwritten by the Government of India.

The VAP agreement is open to question on numerous
grounds, including the perverted view it takes of the
health priorities of the majority of the Indian population.
To put it simply, the VAP emphasizes vaccines as miracul-
ous substances-a magic wand with which to do away with
an amazing range of diseases and ailments, from malaria
to dysentery. Vaccines do have a place in any comprehen-
sive health plan. But that place is necessarily limited
largely because of problems of distribution, frequent
breaks in the cold chain, inadequate coverage of suscepti-
ble populations, loss of effectiveness of vaccines against
specific pathogens and the adaptability of and mutation
among such pathogens leading to resistance.

The only successful example of effective large-scale
inoculation that the world, and in particular India, knows
of is the smallpox vaccine. Its success is attributed to a
number of features that are unique to the disease and its
pathogen. The ease with which the disease can be identi-
fied by ordinary people, the mode of transmission of the
virus (solely through physical contact, as distinct from



THE NATIONAL MEDICAL JOURNAL OF INDIA VOL I JANIFEB 1988

water or through air), the possibility of sealing off
susceptible pockets from the rest of the population, the
handsome incentives offered for reporting a smallpox
case, and the vigour with which the WHO launched its
campaign against the disease, all contributed to the
success. It would be pure arrogance to assume that such
conditions can be replicated in respect of most other
diseases included in the VAP list.

The VAP, then, is part of a search for 'technology fixes'
for health problems that are more appropriately tackled
through better sanitation, improved nutrition and the
supply of clean drinking water. Like all such 'technology
fixes' imported from the affluent West, the VAP too will
be an artificial transplant that is likely to undermine
indigenous efforts at developing solutions to the health
problems of the Indian people. Little wonder, then, that
the programme has only been supported by those who
have a stake in perpetuating a relationship of dependence
on the West.

The following are some serious objections that can be
levelled against the VAP agreement:

First, the agreement is 'intended to develop vaccines to
expand the range of diseases that can be prevented by
immunization and to develop accurate, inexpensive diag-
nostic techniques for use in the health care system'. This
contradicts the claims of the Department of Biotechnology
(DBT) that 'no Rand D work would be undertaken on
any communicable diseases other than those which are
already prevalent in the country as major diseases'. Under
the agreement, it would become possible to develop
vaccines even for new diseases, for example AIDS.

Secondly, the VAP is an unequal agreement insofar as
the effective formulation control and execution of the
project is concerned. The USA has pledged $7.6 million-
$6 million through the Agency for International
Development (AID) and the rest through the U.S. public
health service. The Government of India is committed to
spending $2 million to take care ofthe domestic costs. The
fine-print clauses of the project agreement are riddled
with conditions and convenants that favour the USA. For
instance, all 'documents, plan specifications, contracts,
schedules, other arrangements,' 'with any modifications
therein' must be approved by AID. (Sec. B.2 of Annexure
2 to the Project Grant Agreement). And 'goods and
services financed under the grant ... will not be used to
promote or assist a foreign AID project and activity
associated with or financed by a country not included in
code 935 of the AID geographic code' (B.4).

AID officials will have the right and opportunity to
inspect the project and all the books and records pertain-
ing to it (B.5). Further, all goods to be transported to
India must be shipped by AID-approved air or ocean
carriers to qualify for grant finance; carriers of a country
not included in Code 935 are debarred. Besides, at least
50 per cent of all shipments must be carried under the
V.S. flag. Many such restrictions occur.

Thirdly, the project provides for a wide range of vaccine
trials-'bench, clinical and field research to develop new
and improved vaccines' (Annexure 1, P.2). This makes it
explicit that the primary purpose of the project is to allow
an extended range of trials on numerous subjects, from
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laboratory animals to human subjects in the field.
Although the priority areas have been identified as
'cholera, typhoid fever, rotavirus, hepatitis, dysentery,
rabies, pertussis, pneumonia and malaria,' these 'could
change in succeeding years of the project as other areas of
research opportunity are identified.'

Fourthly, the project provides for a joint working group
and an environmental review committee consisting of
equal numbers of 'experts jointly selected' by the DBT
and the U.S. government, through AID and the U.S.
public health service. This will look into the environmen-
tal impact-potentially risky or dangerous-of particular
research proposals. Thus, Indian scientists will not be able
to implement research programmes without American
approval. The review of research and testing programmes
in respect of particular vaccines will also be subject to
U.S. approval. Even in case of adverse environmental
impact, there is no guaranty that Indian opinion will
prevail.

Fifthly, the project agreement emphasizes the involve-
ment of both the public and private sectors in India and
the V.S. Given the great disparity between these in the
two countries-most biotechnology research and produc-
tion in the V. S. is in the private corporate sector, while
such activity in India is mostly in the public sector-the
emphasis opens the way for U.S. private companies' entry
into the arena of field trials. This is indeed the critical part
of the VAP, as will be detailed below.

Sixthly, the Memorandum of Understanding (MOU)
explicitly states that 'both governments acknowledge the
importance of the protection of the human subjects in any
medical programme' (Article V) and that 'some of the
medical research will involve recombinant DNA techno-
logy', i.e. methods of gene-splicing or genetic engineer-
ing. The emphasis is thus clearly on developing bio-
engineered vaccines for human diseases.

This is a high-risk area where vaccines may have
unpredictably harmful consequences. Indeed, it is
precisely because the risk has been acknowledged that
many countries in the West, including the USA, have had
to evolve regulations on recombinant DNA research
through prolonged debates and public hearings lasting
years.

Article VII of the MOU states boldly: 'Both countries
have similar regulations governing the conduct of recom-
binant DNA research'. This is simply untrue. The USA
does have such regulations. India does not. A DBT
official confirms that 'only environmental laws of a
general nature exist as of now, although a high-powered
committee has been set up to evolve a code'. Thus, the
assurance that all genetic engineering research 'will be
carried out in accordance with the laws and regulations of
the country in which the research is conducted' is
meaningless.

And finally, the V AP accomplishes in one fell swoop
what the pro-Paris Convention lobby has not been able to
do to the Indian patent protection system despite years of
efforts. Article VII ofthe MOU says: 'It is recognized that
the work carried out under the YAP may produce patent-
able results and in the publication of the scientific
findings. In order to assure that the rights of both



countries are protected, an accord on intellectual
property, copyrights, and patent provisions will be
developed and agreed upon within ninety days of signing
of this MOU, and will be appended as Annexure 2.'

What it implies is not only that the protection pro-
vided by the Indian Patents Act of 1970will be destroyed
and replaced by a strong U.S.-style system of patent pro-
tection which is heavily biased in favour of the developed
countries, but also that organisms and life-forms
engineered with the use of biotechnology will possibly be
allowed to be patented. Incidentally, a r~cent move in the
USA to allow such patenting has opened up a Pandora's
box. The ethical problems involved in the patenting of life
are too obvious to need comment.

The Indian government's assurance that the Patents
Act will not be jettisoned or bypassed is at variance with
Article VI of the MOU. This represents a major policy
shift in the Government of India's position. The official
Indian position has been that only processes and not pro-
ducts should be patented and those too for a limited
length of time and conditionally. By allowing patents to
be taken out on bio-engineered life-forms, it will make
nonsense of the notion of limited protection of intellectual
property.

If India signs a special 'accord' under Article VII on
patent protection for vaccines or bio-engineered
products, its entire opposition to the Paris Convention as
an unequal, anachronistic and discriminatory treaty and
the very basis of its resistance to Western pressures to
accede to it, will be seriously undermined. That this
should be a prominent article in the MOU speaks for itself.

The confidence with which the DBT committed itselfto
such an 'accord' within three months-when the revision
and repeal of the old colonial patent law took several
years-is equally remarkable. It is far from clear,
however, if it had the Union Cabinet's sanction for bring-
ing about a major policy change to the detriment of the
country.

Equally significant, Article V of the MOU stipulates
the appending of 'Annexure 1', containing a joint
'Assurance of Protection of the Rights and Welfare of
Human Subjects of Research in the Indo-U .S. Vaccine
Action Programme.' This annexure is to be 'mutually
agreed upon within ninety days of the signing of this
MOU'. Until it is signed and appended, no research
activities involving human subjects can be conducted. As
matters stand today, neither annexure has been signed
although the deadline is long past.

All this sounds innocuous, as does the assurance that
'laws and regulations in force in both the countries' would
be taken into account while drafting Annexure 1.
However, the article seriously compromises India's
exclusive and sovereign right to decide on the norms for
the protection of human subjects in this country and to
draw up a code or protocols for vaccine tests on them. For
the article says that Annexure 1 will be 'negotiated and
signed' by India and the USA.

The very existence of the term 'negotiate' in respect of
what cannot be open to negotiation is a serious assault on
India's sovereignty in respect of her own citizens' safety.
The article grants an alien country and government, that

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL 1 JAN/FEB 19KK

of the USA, a role in negotiating what constitutes
adequate 'protection of the rights and welfare of human
subjects' in India.

It seems that the objective is to open India to U.S.
biotechnology corporations and institutes and turn it into
one vast laboratory where all manner of vaccines can be
tested without regulation, let or hindrance.

That objective has a significant history. In 1986 the
Wistar Institute of Philadelphia, a private firm, tested a
bio-engineered rabies vaccine on Argentine cattle with-
out even bothering to let that country's authorities know
that it was doing so. Wistar was patently unethical in
doing what it did. It failed to isolate the inoculated
animals, to place warning signals at the research station.
to vaccinate four animal handlers against possible diseases
from the cattle under the trials, and to prevent them from
drinking milk from the latter.

The Wistar case, about which disclosures were made in
September 1986, three months after the trial, evoked a
strong protest not only from Buenos Aires but also from
American scientists. So did another instance. that of
Oregon State University researchers testing a gene-
altered animal vaccine in New Zealand. also in 1986.
although in this case the trial had been approved by
Auckland. Yet another controversy has involved the ice-
minus bacteria, or Pseudomonas syringae, genetically
engineered by Advanced Genetic Sciences, Inc., which
was illegally field-tested on strawberries.

The debate that has followed the Wistar scandal reveals
that several U.S. biotechnology corporations and
laboratories, now under economic pressure to put their
products on the market and earn an income, have drawn
up plans to conduct field trials on vaccines in other
countries, so as to bypass the U.S. regulatory system
altogether. They have decided, to quote Dr Alan R.
Goldhammer, a director of the Industrial Biotechnology
Association of the USA, a representative industry body,
that 'the pathway may be clearer in foreign nations to
getting approval' (New York Times, 13Nov. 1986).

Officials of the U.S. National Science Foundation
concur: 'We may be overregulating and pushing
companies to test their products overseas'. While most
U.S. environmentalists disagree on the first part of the
proposition and argue for stricter regulation, no one
questions that U.S. companies are increasingly going
abroad, or planning to do so.

After the Argentinian furore over Wistar, it was
probably thought wiser to enter into formal agreements
with Third World governments which have weak or no
regulation on bio-engineered products and their testing.
The MOU signed with India is evidently one such
agreement.

The Wistar case has not been forgotten. Indeed, in a 59-
page 'project paper' prepared last year by the U.S. gov-
ernment, which was the starting point for the VAP agree-
ment with India, Wistar is specifically mentioned as an
outstanding example (p.20): 'Rotavirus is the most
common cause of diarrhoea in infants, and is the most
common cause of death among the diarrhoeal diseases in
this most vulnerable age-group. Immunization offers the
only prospect for prevention of this disease, and several
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vaccines developed at the NIH and a less attenuated
bovine vaccine developed at the Wistar Institute. Field
trials and other research related to rotavirus vaccines will
be eligible under the project.' The singular, indeed unique,
treatment accorded to Wistar speaks for itself.

But what does India stand to lose if USA-made bio-
engineered vaccines are field-tested here? It is impossible
to predict the biological and environmental consequences
of a vaccine trial: it might not produce immunization and
yet its release could visit devastation upon life-forms and
life-support systems, indeed the whole environment.

To quote Jack Doyle of the Environmental Policy Insti-
tute in the USA: 'The ability to predict what might
happen with genetically engineered organisms will have
to build on what's known about the ecology of existing
organisms. But that is not much. In today's agricultural
environment, there are at least 160 species of bacteria;
250 kinds of viruses; 8000 species of insects; and 2 000
species of weeds. But some scientists estimate that as
many as 80 per cent of our soil microbes have yet to be
cultured, and perhaps as many as 90 per cent do not have
names. [These numbers are probably several times higher
in India-PB.] Of those that are named, we do not know
much about their relationship to other microbes. How
organisms such as these establish themselves, why some
species multiply in nature and others do not is still largely
a mystery ...

' ... Once a recombinant population is established, it
can be expected to evolve in ways beneficial to its own sur-
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viva!' And that could increase its undesirable effects as
well, if it turns out it has those along the way. Remember
that there is no recall of living organisms' .

Dr Martin Alexander of Cornell, who acted as a consul-
tant to the U.S. Environmental Protection Agency on a
major risk assessment project, has testified: 'Alien
organisms that are inadvertently or deliberately intro-
duced in natural environments may survive, may grow,
may find a susceptible host or other environment, and
may do harm ... I believe the probability of all these
events occurring is small, but I feel it is likely that the con-
sequences would be enormous.'

It is the enormity of such consequences that should be
the basic criterion for deciding whether to go in for a pro-
ject like VAP. The ethical considerations involved are too
weighty to be brushed aside. Enlightened opinion in the
USA on the issue was best summed up in a New York
Times editorial apropos the Wistar case: 'It is at the very
least a poor way to do science, let alone win friends.'

But such opinions do not seem to have influenced the
Reagan administration in formulating what the MOU
terms the 'Reagan-Gandhi science and technology initia-
tive'. What has influenced the Indian department of
biotechnology into signing the VAP agreement remains a
mystery. It is clear that the project should be scrapped
forthwith.

PRAFUL BIDWAI

Book Reviews

Primary Surgery, Vol. 2: Trauma. Edited by Maurice
King. Oxford University Press, 1987. 388pp, illustrated.
Rs82.50.

It is only once or twice in a decade that a surgeon or stu-
dent of surgery comes across a text that takes his breath
away. This is one such book. It will benefit every surgeon
who reads it, though it is not written for surgeons working
in prestigious teaching hospitals or five-star private clinics
in metropolitan cities. In the developing world the basis
of surgical care is provided by rural hospitals, cottage hos-
pitals, mission hospitals or small district hospitals of the
interior. And it is to those doctors or surgeons working in
such health-care centres that this book is directly addres-
sed. There are many books for the management of
trauma, but how many of them 'talk' to a rural doctor or
surgeon with the understanding and authority of someone
who has years of working experience in such surroundings
with innumerable handicaps. This is the first book I have

come across which will appeal to doctors treating more
than two-thirds of the world population.

Compiled and edited by Maurice King, this manual
contains the collective views of an international group of
experts: N. Awori, P. Bewes, J. Cairns, G. Hankins, J.
Hiadzi, J. James, S. Nundy, G. Sande, J. Stewart and M.
Wood. The foreword very modestly states that this
manual cannot replace personal instructions by a qual-
ified expert. In the absence of suet- an 'expert', this book
is the next best thing, for it is a detailed, clear and practical
guide to the management of trauma in remote areas and
rural hospitals where sophisticated, technical and diag-
nostic aids are not available.

The book has no pretentions of being erudite. It is a
practical manual in the strict sense: the very first chapter
describes how a trapped patient in an automobile accident
is to be removed to the hospital, including the instructions
to the ambulance driver. The book is written in a conver-
sational style. The sentences are pithy, so much so that the


