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358. Proficiency  to  read  sputum  AFB
smears  by  senior  tuberculosis  laboratory
supervisors  under  training  at  a  reference
laboratory in India

Selvakumar N, Vanaja Kumar, Gopi PG et
al; Ind J Tub 2005, 52, 11-14.

In order to improve the quality of diagnostic
services for tuberculosis (TB) patients, laboratory
technicians should undergo 15 days training in
sputum AFB microscopy as recommended by
WHO and IUATLD.  The results of sputum AFB
microscopy are known to be influenced by various
factors including the proficiency to read smears
by microscopists. Within the inherent limitations
of sputum AFB microscopy, the highest sensitivity
achievable in reading smears can be 95%.
Several documents recommend the need for
training the laboratory technicians to improve the
quality of sputum AFB microscopy but no
documented evidence on the performance of
fresh trainees is available.  Therefore this study
was undertaken to document the proficiency to
read AFB smears by freshly recruited Senior
Tuberculosis Laboratory Supervisors (STLSs),
with little or no experience, under training at a
national reference laboratory of Tuberculosis
Research Centre (TRC), Chennai.

A total of 342 STLSs were trained in 42
batches (8 per batch) in 15 working days by using
training modules.  Each trainee had access to a
binocular microscope during the training period.
A total of 4870 panel slides arranged in sets of
15 to 20 slides each. (which includes 3258
positive slides) were used for the training, these
slides were stained and read by TRC laboratory
technicians before the start of training
programme. Each of 342 trainees read the same
set of 15 to 20 ZN stained smears in a blinded
fashion on day-1 and on day-15 of the training

programme.  The smear results were matched
with the original results.

The average sensitivity, specificity, positive
predictive value and negative predictive value of
smear reading were 75%, 88%, 93%, 63%
respectively on day-1 and 94%, 99%, 99%, 89%
on day-15. The sensitivity to read sputum AFB
smears by STLSs increased from 75% to 94%
during this carefully planned training programme:
the specificity increased from 88% to 99%.
Therefore, this study highlights the importance
of training in improving the microscopy results.

359.  Effectiveness  of  community  based
anganwadi workers in the directly observed
treatment of tuberculosis in a rural area of
Haryana

Singh AA, Parasher D, Wares F et al:
Ind J Tuberc 2005; 52,15-20.

Directly observed treatment (DOT) is a key
element of RNTCP policy. The DOT provider
should be accessible and acceptable to the
patients and accountable to the health system.
RNTCP is implemented through the primary
health centers under the guidance of a Medical
Officer, serves a population of about 30,000 via
a network of sub-centers staffed by male and
female multipurpose workers (MPWs). The
MPWs function as the DOT providers and the
population served by them varies from 5,000 to
10,000 distributed in 1-5 villages.  In many
districts of India, community based anganwadi
workers (AWWs) are being involved as DOT
providers. AWWs serve a population of 1,000
and work closely with the MPWs. Their
effectiveness as DOT providers has not been
documented and therefore this study was
undertaken in a Tuberculosis Unit (TU) of
Gurgaon District, Haryana to compare the
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treatment success rate among TB patients taking
DOT from AWWs with that of TB patients with
other DOT providers.

AWWs were given a two-day modular
training.  This training was similar to that given
to all other categories of DOT providers in the
district. The AWWs are also listed in the DOT
directory. If the AWW is chosen as the DOT
provider, the patient’s address is verified by the
AWW or MPW, and the patient-wise drug box,
treatment card with details of the patient, sputum
containers for follow up etc., are sent to the AWW
through the respective MPW and she gives DOT
at her center.  For this study, treatment outcomes
of all new smear positive patients (NSP)
registered from 1st January to 31st December 2002
were studied and evaluated.  Treatment outcomes
of NSP patients taking DOT from AWWs were
compared with those of NSP patients taking DOT
from MPWs or private practitioners. Univariate
analysis was performed with EpiInfo 6.04
software.

During 2002, a total of 1025 TB patients,
including 388 NSP patients, were treated under
RNTCP in the TU.  The rural area contributed
651 (64%) patients, of which 243 (63%) were
NSP patients. Out of 651 rural patients, AWWs
observed the treatment of 115 (18%) patients.  A
total of 38 AWWs provided DOT.  The cure rate
amongst the 41 NSP patients, who had AWWs
as DOT providers, was significantly better than
for those who had other DOT providers (95% vs.
78%) respectively.  The findings of this study
reveal that the community based AWWs, with
adequate training and regular supervision can
contribute effectively as a DOT provider under
RNTCP.

360. Evaluation of Directly Observed
Treatment providers in the Revised National
Tuberculosis Control Programme

Nirupa C, Sudha G, Santha T et al: Ind J
Tub 2005, 52, 73-77.

The Revised National Tuberculosis Control
Programme (RNTCP) in India, based on the
principles of Directly Observed Treatment Short-
course (DOTS), is one of the largest and fastest
growing tuberculosis (TB) control programme in
the world. Non-governmental personnel such as
Anganwadi Workers and Community Volunteers
have been used as DOT providers in the
programme, but their effectiveness has not been
documented. Therefore, to assess the treatment
outcome and the problems encountered by
patients managed by different DOT providers, this
study was undertaken in Tiruvallur district, Tamil
Nadu.

Patients diagnosed with TB at 17 Primary
Health Institutions (PHIs) in Thiruvallur district
during a 3-years period received DOT from one
of the four types of trained DOT providers (i.e.
PHI staff, governmental outreach workers,
anganwadi workers and community volunteers),
and the treatment outcomes were compared.
Trained paramedical workers undertook the data
collection work and interviewed the patients. The
data collected were computerized, cross-checked
for correctness and univariate analysis was
undertaken by using EpiInfo software.

Of the 1,131 new smear positive patients
treated between May 1999 through June 2002,
199 (18%) received DOT from PHI staff, 238
(21%) from outreach workers, 496 (44%) from
anganwadi workers and 170 (15%) from
community volunteers. 28 (2%) patients collected
drugs for self-administration. Treatment success
rates among patients treated by different DOT
providers, anganwadi workers (80%),
governmental outreach workers (81%),
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community volunteers (76%) and PHI staff (76%),
were similar. Patients who received drugs for self-
administration were significantly more likely to
fail to treatment or die than patients who were
treated by a DOT provider (5/28 versus 84/1103).
The findings of this study indicate that in addition
to governmental DOT providers, anganwadi
workers and community volunteers can be
effectively utilized as DOT providers in the
RNTCP. TB drugs should not be handed over to
patients for self-administration. The importance
of participating in DOT should be effectively
communicated to patients as well as DOT
providers.

361.  Vitamin A levels in sputum-positive
pulmonary tuberculosis patients in
comparison with household contacts and
healthy ‘normals’

Ramachandran G, Santha T, Garg R et
al: Int J Tub Lung Dis, 2004, 8(9), 1130-1133.

Malnutrition among pulmonary tuberculosis
(PTB) patients is frequently observed. Several
studies have shown decreased vitamin A in serum
during TB infection. Vitamin A supplementation
results in a modulation of immune response in
patients with TB and can reduce morbidity and
mortality by enhancing immunity. Serum levels
of vitamin A among patients with PTB have not
been documented from South India. In this
direction this study was conducted by
Tuberculosis Research Centre (TRC), Chennai
to estimate serum vitamin A in PTB patients at
the start and end of anti-tuberculosis treatment.

Serum vitamin A was estimated in 47 smear
positive, newly diagnosed PTB patients attending
the OPD clinic of the TRC at Chennai and
Madurai; 46 close family contacts of these
patients with no serious illness residing and
sharing the same food in the same house and
30 healthy normal subjects working at the TRC
with no serious illness. All the study subjects were

aged 18 years or more. A diagnosis of PTB was
confirmed if sputum smear tested positive for
AFB. Fasting blood samples were collected from
all the study subjects and the serum was
separated and stored at -20ºC until analysis. High
performance liquid chromatography (HPLC) was
used for estimating Vitamin A in the serum.

Mean serum vitamin A in patients at the
start of treatment was 21.2 µg/dl, which was
significantly lower than in household contacts
(42.2 µg/dl) and healthy ‘normals’ (48.1µg/dl). The
vitamin A levels in patients increased following
treatment. The findings of this study reveal that
the low vitamin A levels observed in patients
returned to normal at the end of anti-tuberculosis
treatment without vitamin A supplementation.

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

Prasad R, Saini JK, Kannaujia RK et al:
Ind J Tub 2003, 50(1), 39-41.

Prevalence of tuberculosis (TB) is
increasing in many countries and now it is the
leading cause of death from infectious diseases
world wide, being responsible for 3 million deaths
annually. Similarly, infection with HIV is increasing
and it has emerged as the most important
predisposing factor for developing tuberculosis
in people co-infected with MTB. Many reports
from India suggested a high prevalence of HIV
infection in TB patients, but most of the reports
were from western and southern states of the
country. Hence to study the trend of HIV infection
among pulmonary tuberculosis patients in
Lucknow and its adjustment district this study
was undertaken during 1995-96, 1996-97 and
2000-2001 by Department of TB & chest
diseases, King George’s Medical College,
Lucknow.

In all 400, 225 & 350 bacteriologically and/
or radiologically confirmed patients of pulmonary
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tuberculosis aged 12 years and above were
subjected to HIV screening during 1995-96, 1996-
97 and 2000-2001 respectively. These 975
patients were selected randomly out of 2694
patients. Out of these 975 cases, 498 were
bacteriologically confirmed.

All the patients were subjected to detailed
clinical examination. For TB examination; chest
X-ray, 3 sputum samples for AFB & tuberculin
test was done.  For HIV examination; written
consent was obtained from each patient & serum
samples were collected and assayed for
antibodies against HIV. All the ELISA reactive
sera were reconfirmed by Western blot analysis
at NICD Delhi in 1995-96 and 1996-97. UBI HIV
½ EIA kit (Beijing China) was used during 1995-
96 and 1996-97, and Lab systems EIA kit
(Helsinki, Finland) was used during 2000-2001.

All together HIV infection was detected in
24 (2.45%) out of 975 cases of PTB, in the three
rounds combined. However, a rising trend was
observed in seropositivity rate from 1.25% in
1995-96, 1.78% in 1996-97 and 4.28% in 2000-
2001.

 Mr. Sanjay Singh
Field Investigator

363. Manifestations and outcome of Extra-
Pulmonary Tuberculosis: Impact of human
immuno-deficiency virus co-infection

Kwara A, et.al;Department of Medicine,
Tulane University Health Sciences Centre, New
Orleans,Louisiana; Int J Tuberc Lung Dis 2005,
9(5), 485-493.

Recent studies have confirmed that HIV-
co-infection remains an independent risk factor
for Extra-pulmonary Tuberculosis (EPTB) disease,
but the impact of HIV infection on manifestations
and outcomes of EPTB have not been well
characterized. The decline in Pulmonary
Tuberculosis rates should parallel with a decline

in Extra Pulmonary rates, however studies have
shown that HIV infected person are more likely
to have EPTB than the non-infected persons and
hence the increase in EPTB rate may be
attributable to increase in immuno suppression.
All EPTB cases diagnosed between 1993 and
2001 in Louisiana state fulfilling the criteria
considered to have EPTB were included. Of the
136 patients with EPTB, 37 were HIV-
seropositives, 50 were seronegatives and 49 were
not tested. Comparison of clinical manifestation
of EPTB by HIV status showed similar
manifestation in HIV seropositive and
seronegative patients, except that disseminated
TB occurred exclusively among the HIV infected
patients. Of the 136 patients, 85(62.5%)
completed treatment, 27 (20%) died during the
EPTB episode and 24 (17.6%) were lost to follow-
up.  HIV infected had 3 fold higher mortality
compared to non-infected persons.  The delayed
initiation of specific TB treatment and delay in
clinical suspicision and proof of diagnosis were
common  causes of preventable morbiditiy and
mortality confirming the need for rapid and
sensitivity test for EPTB. Irrespective of HIV
status, the presenting symptoms of EPTB were
non-specific and diagnosis was often delayed.
Risk factors for death during EPTB included HIV
co-infection, disseminated or meningeal disease
and lack of specific anti-TB therapy.   Reduction
in EPTB mortality among all patients regardless
of the presence or absence of immunosupression
attributable to HIV co-infection requires education
of public and private health care givers, improved
diagnostic tools for earlier diagnosis of EPTB and
adherence to effective TB treatment.  The use of
concurrent Highly active antiretroviral therapy
(HAART) in patients with HIV and TB co-infection
has been associated with reduced mortality and
has promise to improve outcomes.
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Statistical Assistant


