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325. The transmission of tuberculosis in
confined spaces an analytical review of
alternative epidemiological models

Beggs CB, Noakes CJ, Sliegh PA et al :
Nuffield Institute of Pub Health, University of
Leeds, UK;  Int J Tuberc Lung Dis 2003, 7/11,
2003, 1015 – 1026.

Tuberculosis (TB) is a disease that is
closely associated with poverty, with transmission
occurring in situations where infected persons are
in close contact with others in confirmed spaces.
While it is well recognized that over-crowding
increases the risk of transmission, this increased
risk has not been quantified and the relationship
between overcrowding and duration of exposure
is not well understood. This paper analyses three
epidemiological models that have been used to
predict the transmission of airborne disease in
confined spaces: the Mass Action Model, Riley,
Murphy and Riley’s model and Gammaitoni and
Nucci’s model. A study is presented to
demonstrate the range of applicability of each
model and show how they can be applied to the
transmission of both TB and diseases with short
incubation periods such as measles. Gammationi
and Nucci’s generalized formulation is shown to
be the most suitable for modeling airborne
transmission in ventilated spaces, and it is
subsequently used in a parametric study to
evaluate the effect of physical and environmental
factors on the rate of disease transmission. The
paper also presents reported quanta production
data for several TB infections during clinical
procedures that produce large quantities of
aerosol, such as bronchoscope incubations.

326. Blinded rechecking of sputum smears
for acid-fast bacilli to ensure the quality and
usefulness of restaining smears to assess
false-positivelerrors.

Selvakumar N, Prabhakaran E & Rahman
F et al : Tuberculosis Research Centre, Mayor

VR Ramanathan Road, Chetput, Chennai - 600
031; Int J Tuberc Lung Dis  2003, 7/11, 2003,
1077 – 1082.

In India, the Revised National Tuberculosis
Control Programme (RNTCP) is establishing one
microcopy center per 100000 population for the
examination of sputum smears of patients with
chest symptoms. To sustain the quality of sputum
smear microscopy, quality control measures have
been advocated and practiced. The results of
quality control and external quality assessment
carried out in Tuberculosis Unit in Tiruvallur
District, Tamil Nadu, are discussed in this study.
Twelve microscopy center laboratory technicians
examined 41978 direct sputum smears for acid-
fast bacilli. Senior Tuberculosis Laboratory
Supervisors (STLS) checked all positive smears
(4696) and 10% of negative smears (4776) in an
unblinded fashion as per Revised National
Tuberculosis Control Programme (RNTCP)
guidelines. Ten per cent of the positive and
negative slides were selected systematically for
blinded rereading at the Tuberculosis Research
Centre (TRC); 422 slides were reread without and
with restaining. It was found that, unblinded
checking by STLS of the smears read by the
laboratory technician’s yielded 95 to 100%
agreement. Blinded rereading at the TRC revealed
that false-negative errors were greater among the
laboratory technicians (2-7%) than the STLS (0-
3%). Restaining and blinded re-reading of slides
reduced false-positive errors from 27% to 7%.
The study advocates that blinded re-reading at
the reference center facilitates assessment of
laboratory technicians and STLS. Restaining
before rereading the smears was found to be
useful for precise estimation of false-positive
errors.

327.  Importance of blood samples for
diagnosis and drug sensitivity testing in HIV
positive patients with suspected tuberculosis.
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Desiree TB, D’souza, Birdi TJ & Dholakia
Y et al : Foundation for Medical Research, 84-A,
RG Thadani Marg, Worli, Mumbai - 400 018; Ind
J TB 2004, 51,77-81.

Diagnosis of tuberculosis is difficult in HIV
positive patients since they often present with
typical symptoms and are susceptible to
pulmonary infections that mimic tuberculosis.
Sputum collection may not be possible even in
patients with pulmonary involvement since a
productive cough is not always present. In such
patients blood smear and culture for AFB apart
from serving as a diagnostic tool can be used for
testing drug sensitivity. With this background the
study was undertaken to explore the value of blood
culture for diagnosis in patients with suspected
TB. In addition a comparison of drug sensitivity
patterns of blood and sputum isolates in 10 of
these patients was also carried out.

The method adopted was, blood and
sputum samples were processed, cultured and
isolates tested for their drug susceptibility and for
niacin production, nitrate reduction as well as
catalyze activity at 680C.  All the 24 blood samples
were culture positive although only 6 were smear
positive. On the basis of the biochemical
investigations, 22 strains were identified as
Mycobacterium tuberculosis. All the 10 sputum
samples were culture positive despite 4 being
smear negative. On comparison of drug sensitivity
profiles from blood and sputum revealed
concordance to five first or second line drugs in
5 of 10 patients. Additionally, 2 patients
demonstrated discordance or only on first or
second line drug.

The study demonstrates the importance of
blood cultures in confirming diagnosis of
tuberculosis and testing for drug sensitivity in HIV
positive patients without a productive cough. The
level of discordance in drug sensitivity profiles
between blood and sputum in the same individual
is suggestive of infection with multiple strains.
Testing for occurrence of multiple strains of

infections through individual colony examination
for a single isolate is necessary since such
infections could affect treatment of non-responder
patients having HIV-TB dual infections.

328. Private-public mix: a prioritization under
RNTCP- an Indian perspective

Arora VK & Rajnish Gupta : LRS Inst of TB

& Resp Dis, Sri Aurbindo Marg, New Delhi - 110

030;  Indian Journal Chest Disease Allied Sci
2004, 46, 27-37.

DOTS strategy has been successful in the

various parts of the world, including India. But, it

is increasingly realized that further DOTS success

can take place only by ensuring private sector

participation under the Programme. While

discussing behavior-profile of patients, this review

enumerates possible reasons for their awareness

towards public health facility and preference for

private health facility. Similarly, behavior-profile of

private health providers brings out the

discrepancies in their clinical practices. Both types

of profiles are supported with the studies from

India and abroad. A comparison is drawn between

prioritization of private-public mix in the RNTCP.

Furthermore, the salient features of schemes

recommended by the Directorate General Health

Services, New Delhi, for involvement of the

private-practitioners, and NGO’s are briefly

outlined. The underlying obstacles for private

sector participation RNTCP and the projected

solutions so as to effect private-public mix in the

Revised Programme are also dealt with .A

description of few operating models, trying in the

best possible manner to bring about a private

sector participation in Programme, is presented

to make the readers aware of the efforts going

on in that direction within the country. The private

heath sector, easily being a patients first choice,

needs to be integrally involved in RNTCP on a

priority basis, feasibility of which, has been

successfully documented in the operational trails

conducted within the country so far.
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329. Role of Socio-Economic factors in
tuberculosis prevalence

Gupta D, Kshaunish Das & Balamughesh
T et al : PGIMER, Chandigarh;  Ind J TB 2004,
51, 27-31.

There is a need to re-asses the role of
generally identifiable risk factors for development
of tuberculosis (e.g. old age, poverty and poor
socio-economic status). The present study was
designed to look into the socio-economic and
demographic characteristics of patients of
tuberculosis (TB) vis-à-vis those with other
respiratory diseases in the area in and around
Chandigarh.  Two hundred and fifty consecutive
cases of TB and an equal number of patients
with pulmonary diseases other than tuberculosis
as controls were interviewed as per a pre-
designed, structured questionnaire that inquired
into several socio-economic conditions for all the
variables. It was found that Odds ration (OR)
increased by 3.14 (95% CI 2.48-3.98,p<0.001)
for every decrease of Rs.500/-in the income level
per person per month below Rs.2,000/-Similarly,
the OR increased by 3.66 (CI 2.9-4.61, p<0.0001)
with increasing number of persons per room. The
ORs for poorer housing, toilet facilities, water
supply and consumer articles were also
significant. In multivariate logistic regression
analysis, the age to be independently and
significantly associated with a higher risk of TB.
The study finds that there is a significant Socio-
Economic health gradient in TB prevalence and
tuberculosis risk increases with lowering of socio-
economic status.

MS  Subramanya Rao
Statistical officer
NTI, Bangalore

330. Feasibility  and  effectiveness  of  a
public – private  mix  project  for  improved
tuberculosis  control  in  Delhi,  India

Arora VK,  Sarin R & Lonnr Oth K : LRS
Inst of TB & Resp  Dis, Sri Aurbindo Marg, New

Delhi - 110 030;  Int J Tuberc Lung Dis  2003,
7/12, 1131-1138.

In India 70-80% of TB patients prefer private
health care because of convenient consulting
timings, locations of private facility, quicker
initiation of treatment, flexibility and secrecy. But
there are several shortcomings observed in the
private health care viz. Inaccurate diagnosis,
inappropriate treatment regimens, tendencies to
over treat, non maintenance of records, minimal
defaulter action etc and the treatment success
rate have been estimated less than 50%. Patients
have been observed to spend 5-6 times more
than the actual cost required for cure. As private
providers continue to treat the majority of the
country’s population, it is being increasingly
realized that they should be involved in India’s
Revised National Tuberculosis Control
Programme (RNTCP). Therefore to asses the
feasibility of a public – private mix (PPM) a project
was conducted at Delhi to improve TB control
and determine its impact on case detection, case
management quality, treatment outcome and
patients convenience.

The project was implemented in Delhi over
10 months from January 2001 – April 2002 with
government functioning in accordance with
RNTCP recommendations. 454 physicians (291
general practitioners and 163 specialists) in model
–1, 18 private practitioners (PPs) in model –2
and 5 PPs in model – 3 were involved during the
project. The methodology used during the project
were: (1) monitoring of case detection through
the review of record data (2) cohort analysis of
patients treated by PPs and (3) questionnaires
based surveys of patients and PPs.

A total of 612 cases were detected, of whom
168 (27%) were new sputum positive cases.
Incremental case notification due to PPs was 47%
for new cases and 29% for new sputum positive
cases. Sputum examination for diagnosis and
evaluation was performed in 100% and 84%,
respectively, of notified patients. The treatment
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success rate for new sputum positive cases
treated by PPs was 81%, which was not
significantly different from the 86% in public sector.
DOT was confirmed by the 95% of patients. 89%
of PPs wished to continue their association with
a project. This project achieved improved case
detection as well as acceptable treatment outcome
for patients receiving DOT from PPs.

This study provides an example of one type

of PPM for improved TB control outlined by the

WHO. More careful evaluation of ongoing and

planned PPM project in India and elsewhere are

needed to test the consistence of the findings of

this study, and to further elaborate on various

modes of public – private intervention.

331.  Trend of HIV infection in patients with
pulmonary tuberculosis in Lucknow area

Prasad R, Saini JK & Kanaujia RK et al :

King George Medical College, Lucknow; Ind J
Tub 2003, 50, 39-41.

Tuberculosis (TB) is a major public health

concern in many countries and there are 3 million

deaths reported worldwide due to this infectious

disease. Similarly, infection with HIV is increasing

and it has emerged as the most predisposing

factor for developing TB in people co-infected with

M.tb. WHO estimated that by December 2001,

the number of people worldwide with HIV/AIDS

would be 40 million, with 3.5 million in India.  There

are 12 million people duly infected with TB/HIV

worldwide, of which over a million are in India.

Various studies conducted in India reveal the high

prevalence of HIV infection in TB patients, but

these studies are restricted to western and

southern states, a few from northern India. To

study the HIV infection among pulmonary TB

patients in Lucknow and its adjacent districts this

study was conducted at Department of TB and

Chest Diseases, Kasturba Chest Hospital, King

George’s Medical College, Lucknow during 1995-

96, 1996-97 & 2000-2001 respectively.

HIV seropositivity was assessed among
radiologically/or bacteriologically confirmed 975
patients aged 12 years and above, selected
randomly out of 2694 patients. Routing history
taking and detailed clinical examination was done
in all the patients. They were subjected to chest
x-ray, sputum for AFB on 3 occasions and
tuberculin test. For HIV testing serum samples
were collected and assayed for antibodies against
HIV at Department of Microbiology, KGMC,
Lucknow. All the ELISA reactive sera were re-
tested by a second ELISA. The reactive sera were
re-confirmed at NICD, Delhi in 1995-96 and 1996-
97 but not in 2000-2001. UBI HIV ½ kit (Beijing,
China) was used during 1995-96 & 1996-97. Lab
system EIA kit (Helsinki, Finland) was used during
2000-2001.

The rising trend of HIV infection among
pulmonary TB patients was found in Lucknow and
its adjacent area. It was 1.25% in 1995-96, 1.78%
in 1996-97 and 4.28% in 2000-01. Similar trend
has also been reported from other studies
conducted at Mumbai, Pune and Chennai.
Therefore, this study emphasizes the need for
screening of TB patients for HIV infection at a
regular interval.

332.    Annual risk of tuberculous infection in
rural areas of Kota district

Preetish Vaidyanathan, Chadha VK &
Kumar P et al : National TB Institute, 8, Bellary
Road, Bangalore - 560 003; Ind J Tub 2003, 51/
3,123 – 130.

The scourge of Tuberculosis (TB) continues
to be a major cause of mortality and morbidity in
India. Annual Risk of Tuberculous Infection (ARTI)
is an important epidemiological indicator to gauge
the situation of tuberculosis in developing
countries like India. It reflects the overall effect of
various factors influencing the transmission of
tubercle bacilli, such as the burden of infectious
cases in the community and the efficacy of the
disease control strategies. This article represents
the ARTI in rural areas of Kota district, Which
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was one of the district out of 26 districts selected
in the nationwide tuberculin study conducted by
NTI to estimate the ARTI in different parts of India.

A total of 6264 children aged 1-9 years
residing in 64 clusters was registered in the study
and 4814 were satisfactorily tuberculin tested.
Among these 4814 tested children 3166 were
without BCG scar, 1521 with BCG scar and 127
were having doubtful BCG scar. The children were
subjected to the standard tuberculin testing using
1TU PPD RT23 with tween 80 procured from the
BCG Laboratory, Guindy. A card was prepared
for each child and the identification particulars
were recorded. The reading of the test was
performed at about 72 hours from the time of
testing by measuring the maximum transverse
diameter of the induration in millimeters by using
a transparent scale. Presence of any unpleasant
reaction like vesicles, bullae and necrosis was
also recorded in the child card. A total of 3157
children without BCG scar and 1520 with BCG
scar were successfully test read.

The prevalence of tuberculous infection
among children without BCG scar using the mirror
image technique was estimated as 13.6% and
the ARTI was computed at 2.6%. Using the similar
technique, the prevalence of tuberculous infection
among the entire study group – irrespective of
their BCG scar status was estimated as 14.9%
and the ARTI was computed at 2.8%.

The findings of this study indicate a higher
rate of transmission of tuberculous infection in
rural areas of Kota district and emphasize the
need for further strengthening of tuberculosis
control activities.

333.   A baseline survey of the prevalence of
tuberculosis in a community in south India at
the Commencement of a DOTS programme

Gopi PG, Subramani R & Radhakrishna S
et al : Tuberculosis Research Center, Mayor VR
Ramanathan Road, Chetput, Chennai - 600 031;
Int J Tuberc Lung Dis 2003, 7/12, 1154-1162.

This article provide the findings of the study
conducted by TRC, Chennai to determine the
baseline prevalence of culture-positive and smear-
positive tuberculosis and the annual risk of
tuberculous infection  (ARTI) in a community of
Triuvallur district of south India where
implementation of the DOTS was in the initial
phase. The DOTS programme was implemented
in Triuvallur district with an active collaboration
between TRC and Tamil Nadu Government in
May 1999 by establishing a DOTS demonstration
centre for a population of about 5,80,000.

This study was undertaken in 1999-2001.
Two cluster samples were drawn for morbidity
and ARTI survey respectively by using cluster-
sampling technique. In sample one, 50 villages
out of 208 villages and 3 urban units out of 10
units were selected randomly and a total of
1,36,947 persons of all ages were registered, of
whom 97,585 were adult >_ 15 year. They were
subjected to chest symptoms screening,
radiological examination, sputum examination and
sputum culture. In sample two, tuberculin testing
was done by using 1TU RT23 with Tween 80
among 41,417 children out of 44,176 registered
children aged 0-14 years and reaction was read
in 40,549 children at 48-96 hours.

The prevalence of culture-positive and
smear positive tuberculosis was respectively 605
and 323/1,00,000. Both increased appreciably with
age, and were substantially higher in males than
in females at all ages; the overall male: female
ratio was 5.5 for culture-positive and 6.5 for
smear-positive tuberculosis. The ARTI in children
aged under 10 years was 1.6% and was
unaffected by sex.

This study indicates that tuberculosis is a
major problem in this rural community of south
India, with a high prevalence of culture – positive
and smear – positive tuberculosis.

Sanjay Singh
Field Investigator
NTI, Bangalore.
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