
Feasibility Study for TB
Prevention Trials became part of
the ICMR and moved out of the
campus to its own building65. In
time, its studies showed that the
major BCG trial would be best if
conducted in Chingleput district of
Tamil Nadu than in other areas
reserved for the purpose. Field
work began and the office was
moved to Madras. In spite of
shifting of the project camp to
Madras, NTI continued to assist the
BCG Trial by providing technical
guidance and replacement of staff.
When Dr Raj Narain retired, Dr
Baily joined as the Director of this
study and continued to serve till
the first report was published66.

The BCG trial was completed as
scheduled. After a period of twelve
and a half years, it brought out a
revolutionary report. It showed
that BCG vaccination did not offer
any protection against TB of the
lung. Several expert committees
appointed both by the authorities
in India and by the WHO examined
all the procedures followed up in
the study and came to the
conclusion that the study had been
meticulously carried out and

vaccine used in the trial were the
best available ones66. The
implications of this study was:
Should BCG vaccination be given
up in India? Another committee
appointed jointly by ICMR and the
WHO went into the epidemiological
aspects of the causation of TB under
Indian conditions. It concluded that
though BCGmay not protect against
TB of lung which occurs mostly in
adults, it could provide substantial
protection against childhood
forms of TB such as tubercular
meningitis, TB of bones and joints,
etc. The protective effect of BCG
against these forms of TB was not
studied in Chingleput Trial. In
India BCG vaccination policy was
revised and it was recommended
to be given at an early age
preferably before the end of the
first year after birth by integrating
under UIP67. BCG vaccination
policies in other countries were
also revised as a consequence of
the Chingleput study findings.

3.7. Expanding horizons of
research

A careful review of Annexure II
would surprise scholars of any
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discipline as to the rich diversity
of the protocols considered,
research studies conducted, new
paths traversed and papers
published. Some of them, Evaluating
TB as a health problem (RP/74) may
look mundane. Was this study
required when there were so many
other pressing ones? Others,
Assessment of training at NTI (RP/99)
may appear daunting. Do you have
to be self-critical already? Some,
Incidence of cases at shorter interval
survey (3 months) (RP/101)may raise
eye brows. Can one really find new
cases in such a short time? How
many can be found? Even if found
what can be done? Some, Action
taking study (RP/54) may seem to
possess utilitarian value. Some,
the Longitudinal survey (RP/33-45-
73,80-89,93) must be necessarily
undertaken. Some, Integrated
records and reports for health
institutions (RP/108) may seem
redundant. Why should a study of
this sort be done here? The study,
The role of multiple sputum
examination (8-10 specimens) (RP/
103) may seem unnecessary.
Should you repeat the same
examination time and again? Is it
not going too far?

But this sort of over critical temper
mellows when one is working with
a disease like TB. Realistically, TB
is a hardy and problematic disease.
There may not be one single truth
or a simple formula applicable in
public health approaches. People in
reality translate into groups or
communities consisting of persons
of different age, sex, backgrounds
and customs. There can be ever
so many constantly changing
determinants. To determine what
is required from such groups,
demands great understanding and
observational skill. Fortunately,
from the operational studies
conducted both in training and
research fields, the NTI had
acquired knowledge and
experience.

Therefore, everybody concerned
became flexible. Devotion to work
became a byword. Team spirit was
easily achieved because everybody
did a bit extra till a goal was
achieved. As a result, the total
knowledge pool grew deeper and
broader. Some of the best research
studies completed, innovative
methodologies discovered,
implemented and papers published



were during the first 15 years.

Till they left, Dr Raj Narain and
after him Dr Gothi, were piloting
all research studies conducted by
the EPS. There were many investi-
gations too, of short duration,
examining a specific issue. For e.g.
the Tumkur prevalence survey
published in 1963 had shown that
14% of the bacteriologically
confirmed and 23% of radiologically
active TB cases gave negative
reactions to 1TU RT23 with tween
80 at less than 9 mm level. This
was somewhat puzzling. How can
such cases be tuberculin negative?
A short study, therefore, was
carried out among 131 patients in
a TB sanatoria using the same
tuberculin. The reactions were
read successively on the following
10 days. A fresh X-ray was taken
for the patients who were able to
come to the unit. Their sputum was
examined for acid fast bacilli (AFB).
The results showed that a very
small percentage of TB patients
were tuberculin negative and
readings beyond four days did not
add much to the information
content68.
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Several papers were published in
the area of treatment. In 1965,
V.Govindaswamy and D. Savic
presented a paper which stated
that there will be some difficulties
among the DTC personnel them-
selves in accepting the principle of
intermittent regimen due to
personal prejudice.A considerablec
portion of patients were also lost
due to irregularity in accessing
treatment69. In a paper on
collection and consumption of
drugs, published in 1971, it was
found that among patients who
collected the drugs regularly, 70%
of them consumed and achieved
a high degree of bacteriological
quiescence70. In the paper
published in 1973, Place of contact
examination in a TB programme, Nair
and Gothi could not justify the
inclusion of contacts of TB cases
as screening population for case
finding until the potential yield of
cases from symptomatic out-
patients was fully utilised. Contrary
to the currently held belief,
examining the contacts of cases for
TB would yield small number of
cases. It would add heavily to costs
and therefore would not be an
economically viable method71.
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Several important papers were
published on the programme
development. In 1967, Baily and
others published the paper, Potential
yield of pulmonary TB by direct
microscopy of sputum in a district of
south India. The authors estimated
that about 45% of the total
estimated prevalent pulmonary
cases in a district could be
diagnosed in a DTP during one
year, if all PHIs functioned ac-
cording to the programme
recommendations. The work load
due to the TB programme could be
managed with the existing staff72.
The paper was so influential,
several countries followed its
design and conducted studies. Dr
Jagota repeated it 30 years later.
The findings were similar73. Upon
learning this Dr Baily commented:
�I am happy that the study was
repeated 30 years later. But I am not
happy because the findings remain
the same which means that there is
no improvement in the programme."

Three years later, in 1970, two
important operations research
papers were published. Nagpaul and
others conducted a socio-economic
study of out-patients attending a

city TB clinic to judge the place of
specialised centres in a TB control
programme. They found that
distance, socio-economic value of
the patient to his family, quality of
service rendered by the centre
tended to be factors responsible for
patient attendance, even if the
patient was suffering from
symptomatic discomfort and was
aware of it. Rural dispensaries
occupied a favourable position in
the programme since they operated
under a more coordinated system
than city dispensaries74. In the
same year, Gothi and others
published the paper showing that
a fair number of old and new TB
patients contact the GHS even in a
city and therefore, the GHS could
contribute to case finding activity75.

The role of NTI with regard to
treatment has always been to find
a chemotherapy regimen with
higher efficiency and acceptability
for the programme. Therefore, its
perspectives are larger and varied
than that of TRC, Madras. Before
a treatment regimen is
recommended for mass use under
a programme it undergoes
evaluation in at least three stages.
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At the first stage, controlled clinical
trials of the drug regimen testify
to its efficacy under ideal conditions
after ensuring that every patient
put on treatment consumes most,
if not all, the prescribed doses of
chemotherapy within the stipulated
period. In the second and third
stages of evaluation, regimens are
studied for wide spread of
applicability on a routine basis. The
second tier consists of the potential
efficacy, when all the programme
recommendations are satisfied;
efforts invested are no less and no
more. In the third stage, the
regimen is actually introduced in
several units of the NTP on a pilot
basis and carefully monitored with
selected indices over a period of
time to assess its success and
shortcomings on a large scale.

In 1974, Baily and others measured
the potential efficacy of two
standard DTP drug regimens of one
year duration, the daily self
administered Isoniazid and
Thiacetazone (TH) and supervised
twice weekly Streptomycin and
Isoniazid (SHTW). In this study,
60% of the patients who received
treatment on TH and 68% of those

initiated on SHTW were
bacteriologically negative at the
end of one year. This was opposed
as against sputum conversion rates
of 82% and 94% respectively
obtained in controlled clinical trials
of these regimens. A loss in
bacteriological conversion in about
20-30% of patients were observed
in clinical trials to their use in the
programme conditions76.

Attention was also paid to the
requirement of treatment for smear
negative, radiologically active
pulmonary TB cases (suspect
cases). During 1979 Aneja and
others reported the finding of a
study of 457 suspect cases and
found that only half of the suspect
cases put on treatment actually
required anti-TB treatment. The
other half were either non-
tubercular or had burnt out TB
shadows in the chest. The study
further revealed that for those
suspect cases requiring treatment
TH regimen was not sufficient and
they needed a more potent
regimen77.

In addition to the voluminous
studies in major fields, NTI also
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conducted scores of limited
objective pilot studies. For e.g., in
1964 it conducted tuberculin
testing of cattle (300 buffaloes and
cows) with both mammalian and
avian tuberculins. A short report
was published in the NTI
Newsletter in 1964. The findings
showed that the prevalence of
positive reactions in buffaloes was
80% and in cows 0.5%. The results
were not conclusive. However, very
few humans had reportedly
developed a disease from the
M.bovis strain despite the observed
close contact between humans and
cattle. Not a single bovine strain
was isolated from 300 positive
cultures from another study
carried out among humans in the
neighbourhood78.

The above study was made possible
because of the induction of Dr N
Naganathan as Jr. bacteriologist,
who was a trained veterinarian.
He rendered invaluable service to
the work of that section through
his tenure. He was responsible
for shifting the entire laboratory
from the cramped quarters of
the main building, to its newly
built premises.He also initiated

Dr T Olakowsky SMO, WHO
1970-1972*

* : Term of office

New lab.setting

Dr D Savic SMO WHO
1965-1968*



action in establishing an animal
house to breed guinea pigs and
other animals needed for
experimentation.

During those early years, the
bacteriology section undertook
several studies and exercises to
evolve a robust methodology
suitable for a reputed lab of a large
developing country. Robustness
implies maintenance of high and
accredited standards in laboratory
procedures, processing of data and
reporting. Since the functions also
included teaching and field work,
some investigations went beyond
the four walls of the laboratory.
For e.g., what will be the fate of
the specimens collected in differ-
ent locations at intervals of 24-48
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hours? What guidelines are to be
followed in the collection of a
sputum specimen and its despatch
to a central laboratory from distant
locations? What would happen if
the processing of smear and culture
of specimen got delayed between
1-7 days? What would be the
increased yield of cases by
introducing culture examination
over smear examination only? Is
the cold staining method using
carbol-fuchsin containing
chloroform as efficient as Ziehl
Neelson (ZN) method? Would there
be inter and intra reader variation
in direct microscopy casting
influence on sensitivity and
specificity? What is the prevalence
of drug resistance to major anti-
TB drugs in different

Sputum specimen collectionLab at work
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epidemiological situations - (i)
sanatoria, (ii) urban TB clinic, (iii)
rural GHS, (iv) mass case finding
among select groups of population
and (v) survey of general
population? What would be the cost
of establishing and operating a TB
bacteriological laboratory? What are
the likely costs of one smear exami-
nation vis-à-vis culture and
sensitivity tests?

In 1970, a very important paper:
Bacteriological diagnosis of pulmonary
TB � sputum microscopy, was
published79. Some of the issues
examined were: (i) different criteria
adopted for examination, (ii)
different epidemiological situations
from where the sputum specimen
was collected, (iii) sensitivity and
specificity of sputum microscopy
technique adopted, (iv) experience
of the trained technician, etc.
Observations revealed that several
factors like: (i) quality of sputum
smear, (ii) time spent on smear
examination, (iii) type of sputum
specimen, (iv) use of multiple
smears, tended to influence the
results79.

The NTI laboratory was doing quality

work which matched national and
international standards. In 1974,
NTI laboratory work standards were
comparable to the TRC, Madras.
Specimen classification of the NTI
laboratory was matched with the
TB Laboratory of the Communicable
Diseases Centre (CDC), Atlanta
USA. The results showed that the
standards of the NTI laboratory
favourably compared with these two
institutions. The same year, Dr
Naganathan published an article:
Some guidelines for establishing a
TB culture laboratory.

3.7.1. Innovations in approach

Several innovations were
constantly being made in field work.
For e.g., the conventional method
of measuring (reading) tuberculin
indurations was the transverse
method. Could this be done
differently, for e.g., the longitudi-
nal way? In field experiments
conducted, experienced tuberculin
reaction readers showed that they
could fix the perimeter or the edges
of the tuberculin indurations and
align them to the mantoux ruler
more accurately the longitudinal
way than the conventional
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transverse way. The longitudinal
diameters were, on the average,
slightly larger than the
corresponding transverse
diameters for all the ranges of
reactions. However, considering 10
mm + reactions as infected, the
prevalence of infection was similar
in either method80.

Yet another example was the
development of film loading black
boxes. As narrated earlier, the
MMR X-ray units were used by the
teams in randomly selected study
areas. Some times these areas
were very remote. The number X-
rayed were about 80-100 on the
average and touched 200 or more
on some days. About 40 X-ray
exposures could be made on a 70
mm roll of film. Therefore, on an
average two and a half to five rolls
would be needed for the day. After
each roll was completely exposed,
a new roll had to be inserted in the
cassette. The imported mobile X-
ray units had provided a black cloth
bag film loading facility. These
were too small for maneuverability.
It took a long time for the XT to
unload the exposed film and to load
a new one. At the end of the day,

or on days when the work load was
less, a partly exposed roll had to be
cut to avoid wastages so that the
unexposed film could be utilised the
next day. This manoeuver was
difficult with the black bag facility.
It was modified and replaced by a
film loading box.

Not content with the limitations of
single picture interpretation of
MMR chest, a comparison of the
relative value of single and double
picture technique was made two
years later in 1964, under field
conditions. Two mobile X-ray units
were used (both had odelca
cameras) and two thousand
persons were X-rayed on these two
units in succession and films were
independently read by three
readers. In the final analysis, the
double picture technique did not
offer advantage over the single
picture technique. Perhaps it is
how carefully the technician takes
the X-ray chest and how carefully
the radiologist reads and interprets
the film that were more important
than the number of X-ray films a
patient had or the number of X-ray
readers reading them81.
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About 40-50% of the X-ray
equipment were unused all over
the country because of inefficient
technical understanding, poor
selection of equipment, poor
planning in housing the unit,
inadequate maintenance facility
and lack of trained personnel. The
estimated losses due to these
reasons alone amounted to Rs 71
million in 1969. There was an
urgent need for development of
infrastructure and better
utilisation of the costly and
imported equipments. The NTI had
gained vast experience and
expertise by running its own mobile
X-ray fleet and stationery X-ray
units, as well as attending to the
problems that arose with the
stationery units at the DTCs and
hospitals. The above is a mere tip
of the ice berg of the problems
related to the proper functioning of
the sophisticated equipments in
the country82.

3.8. Results of the longitudinal
survey

As reported in the second chapter,
about 60 NTI personnel worked
directly and almost everyone

indirectly to complete the field work
which began in 1961 and ended in
1968 on schedule. It took nearly
as much time to analyse the data.
Many experts came and assisted or
interacted as short term
consultants. A summary report was
published in the WHO Bulletin in
1974. A fuller version is available
in the library for reference83.

The paper, yielded vast credible
information on the desired
objectives. It provided insights into
the disease dynamics and became
a forerunner for new studies. The
prevalence of tuberculous infection
in the population was found to be
about 30%. The annual incidence
of infection was about 1%. The
overall incidence of infection
ranged from 1.61 to 0.85%; the
incidence of infection continuous-
ly increased in the higher age
groups. However, the prevalence
and incidence of infection showed
a significant decrease during the
five years in the age group 0-24 and
0-34. The average annual
incidence rate of disease ranged
from 79 to 132 per 1,00,000
population. The incidence among
the newly infected (between two


