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OPINION

Immunodiagnostics — Unfulfilled promises and needs

P. N. Tandor

The health of a population is not only
one of the key indicators of its develop-
ment but also its determinant. The
developments in the field of biotechnol-
ogy provide unparalleled opportunities to
explore newer strategies for prevention,
early diagnosis and specific therapy for
a large number of diseases afflicting our
people. Fortunately, the country recog-
nized the importance of biotechnology
and promptly instituted programmes in
this field. There are several areas in the
ficld of human health which could benefit
a great deal from the developments in
biotechnology. These include vaccines,
antibiotics, recombinant hormones, etc.
However, [ have chosen to discuss
immunodiagnostics, Unlike other areas,
such as the devetopment of vaccines and
new drugs, which take a long time,
immunodiagnostics can provide a quick
Indicator of the overall activity.

There are more than 50 research
laboratories in the country currently claim-
ing to be competent enough to develop
immunodiagnostic kits Many have al-
ready developed some and several have
passed them on to the industry for market-
ing. Public money has been spent to
support these efforts, yet public has hardly
got any worthwhile products in return.
The country is still importing 2 number
of these kits at high prices, not always
suitable to meet the needs of the country.
Being one involved tn supporting indi-
genous efforts in this direction for the
last several years through various grant-
giving agencies, I find myself dismayed
at the current scenario. [t is obvious that
with the generous support from the
Departments of Science & Technology
and Biotechnology 1in the field of
molecular biclogy, the country has
developed infrastructure and individual
expertise, bul therc are enough missing
links in the innovative chain which are
necessary to convert lhe bench science
to a product. 1 am, therefore, tempied to
share my perceptions on this 1ssue, not
to find fault with those wha have striven
and failed, but to intiale more critical
thinking necessary to evolve a comprehen-
sive fail-proof system to prevent the cur-
rent waste of our resources and elforts,

Is there a need for investment
in the field of immunodiagnostic?

The availability of specific therapy for a
farge number of infectious diseases still
ramnpant in the country dictates the neces-
sity for sensitive and specific diagnostic
tests. Malaria, filana, diarthoeal diseases,
typhoid, tuberculosis, leprosy, Ieich-
maniasis and a host of viral diseases are
responsible for the distressingly high mor-
bidity and mortality prevalent in the
country. In a country like the United
States, where the incidence of most of
these diseases is very low, the annual
market for diagnostic kits and DNA
probes has been estimated to be 200-300
million dollars, The need for these
products will no doubt be several times
greater in India. It has been estimated
that in 1994 the market for immunodiag-
nostics was approximately Rs 90 crores.
This 1s expected to increase several fold
by 2000 AD (perspnal communication
with P. K. Ghosh, Director DBT). Diag-
nostics no doubt constitute only a part
of the overall requirement of biotech-
nological products for human and animal
health, which nonetheless i1s not insig-
nificant. There are pearly 90 industrial
units currently engaged in producing
biotechnological products in the area of
animal and human health. Before this
market is captured by multinationals, it
should be possible to exploit indigenous
competence and infrastructure already
developed for this purpose. This requires
an urgent in-depth study of the prevailing
bottlenecks and shortcomings at every
level and establishing a mechanism to
weave together the current efforts into a
coherent goal-directed activity,

In this era of free market economy it
could be argued that, since many of the
diagnostic kils can be wmported, why
invest our resources to develop these.
There are several reagons, not Just national
honour, which necessitaie such invest-
ments:

(i) Theie are many diseases prevalent in
the Country for which no disgnostic kits
are¢ available, nor is thete any integest in
the 1indystry abroad to develop these
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(11) The organisms responsible for the
disease in India are not always identical
to those prevalent abroad. Hence, a test
developed elsewhere may not have the
requisite sensitivity. This has already been
demonstrated for imported kits for
hepatitis C, HIV, etc. Besides clinical
diagnosis, this is even more important
for molecular epidemiology.

(ii1) In the absence of locally developed
kits, a number of imported ones are cur-
rently being used at high cost even though
their sensitivity is far from satisfactory.
This 1s true for the imported ELISA tests
for tuberculosis and cysficercosis used by
most of the private diagnostic laboratories
today.

(iv} The cost of imported kits is not
affordable by the common man. An
ELISA test for tuberculosis costs the
patient Rs. 1000.

The current status of indige-
nously developed Kkits

As mentioned earlier, a number of
individual  scientists and  national
laboratories have, during the last 5-6
years, developed several immmunodiagnos-
tic kits. These include (ests for pregnancy,
malaria, filaria, tuberculosis, typhoid,
leichmaniasis, cysticercosis, amoebiasis,
as also kits for determining blood groups
and a variety of hormones. Development
of diagnostic kits based on monoclonal
antibodies, DNA probes, PCR and peptide
sequences for diagnosis of HIV, tuber-
culosis and hepattis has been reported
from various labs. A number of these
have been independently developed by
several invesugators, To the best of my
knowledge, except for the pregnancy diag-
nostic kit and leichmania antigen detection
kit, none other is being markeled. At
lcast a couple (filara, typheoid) had to
be withdrawn from the market alter intro-
duction. Some of the problems in these
kits were;

(i} Initial ¢claim based on a hmited num-
ber of samiples could not be confirmed
on feld trals

(ii) Lack of independent validation prior
fo tranmsfer to the ndustry
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(i) Inadequate evaluation of the shelf-
hife.

(iv) Problems related to upscaling and
lJarge-scale production of the test
developed in the laboratory.

(v) Absence of mechanism for stnct
guahty control.

(vi) Unrehability of locally available
component and back-up materiais.

To this may be added the following:

(i) Inadequate information on epidemio-
logical characteristics prior to developing
the test.

(ii) Inadequate interaction between the
laboratory scientists and clinicians on the
one hand and scientists and industry on
the other.

(ii1) Lack of appreciation of field condt-
tions and market forces on the part of
the scientific community.

(iv) Lack of incentives for the industry
{o invest in indigenous Kits.

[t would be extremely rewarding to
evaluate critically the factors responsible
for these scientific successes which failed
in the market place.

As a result of these problems, it is not
uncommon to hear that a particular scien-
tist/laboratory has generated antibodies
sufficient for thousands of kits for diag-
nosis of one or the other disease. Yet
there is no one coming forward to convert
it into a commercial product. On the
other hand, the representatives of the
industry point out that at least some of
the tests they introduced in the market
failed to live up to the claims. Regrettably,
in at least two such cases krown to the
author, no follow-up action seems to have
been taken to remedy the shortcomings.
In at least three instances involving
several groups, when independent valida-
tion was carned out prior to transfer of
the test to industry, the investigator’s
claims were not found to be fully justified
even though at lcast a couple of tests
were found to be very promising. This
has led to an unfortunate credibility gap
about such products. In this connection
let me quote Dr Heinrich Rohrer', Nobel
Laureate, who wamed against exaggerated
promises — ‘Promises and exaggerations
mvariably beget new promises and greater
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exaggerations: the gap between reality
and wishful thinking widens exponen-
tially, and more and more efforts become
tred up in maintaining the pretense instead
of pursuing solid scientific work. Even
if we become expert pretenders and
manage to uphold this posture until retire-
ment — or even longer — this has a damag-
ing influence on the image of science in
society as well as in economic and politi-
cal circles’. Those familiar with the cur-
rent status of development of immuno-
diagnostics and immunoprophylactics in
the country will appreciate the wvalidity
of this statement, In some other cases
the industry did not find the commercial
viability of the test even if the product
was sattsfactory,

Is there a hope for future?

There is little doubt that with the existing
infrastructure and expertise available in
our scientific institutions, and the growing
awareness in the indigenous industry of
the possibilites of exploiting these for
commercial purposes, there are a number
of tests already developed which could
be upgraded to achteve the required
specificity and sensitivity. It should be
possible to fulfill the projected require-
ments for such products profitably for all
concerned. It is hoped that the lessons
learnt from the ongoing experience would
help to overcome the existing deficiencies
in near future.

Suggestions for future actions

The following suggestions are made in
the hight of the experience gained so f{ar:

1. A Tetter interaction between the
laboratory investigator and a clinician is
necessary to  understand the aetio-
pathological and epidemiological aspects
of the disease for which a test is being
developed.

2. It is not enough to demonstrate the
sensitivity of a test using pure cultures
of an orgamism but to establish the same
In appropriate clinical specimens.

3. The test should be validated using a
large number of well-characterized speci-
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mens obtained from different sources

4. The test should then be confirmed
using coded specimens.

5 It is desirable to have an jndependent
investigator, not involved in developing
the test, to verify the results.

6 The stability of the reagents and their
shelf-life under field conditions should
be established.

7. The availability of faciltties necessary
to perform the test where it will be
required ~ doctor’'s clinic, pnmary health
centre, district or state hospital — should
be taken into account while developing
a test. A test based on radicimmunoassay
(RIA) or PCR is of no use for district
hospitals and private practitioners. How-
ever, there may be enough demand for
thes¢ by major hospitals and diagnostic
laboratories.

8. Involvement of industry is necessary
to assess the market potentials of a test
9. It is necessary to create a national
facility to validate the claims and provide
for quality control of such products.
10. Among other things, to fultil this
requirement we need to create an accre-
dited facility to serve as a repository of
well-characterized microorganisms col-
lected by investigators from all over India.

A survey of the recent developments,
current status and the emerging scenario
convinces me that there are¢ unparallel
opportunities for Indian biomedical scien-
tists to accelerate their efforts 1n a con-
certed and coordinated manner to convert
their bench work to a usable and
marketable product. It will not only restore
the credibility of our science but will be
a great service to the milhons of our
people. Provided the quality of the product
is assured, the national market alone
should provide nch dividends to any
entrepreneur or industry. For some of
these products there is a potential export
market.
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