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339 : 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,
Sivagamasundari S, Prabhakaran E, Samuel
Vesanthan & Narayanan PR; Tuberculosis
Research Centre (Indian Council of Medical
Research), Mayor VR Ramanathan Road,
Chetput, Chennai-600 031; 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 increased to  94%,
99%, 99%, 89% respectively on day-15.
Therefore, this study highlights the importance of
training in improving the microscopy results.

340 : 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, Sahu S,
Chauhan L.S & Granich R: Office of the World
Health Organisation Representative to India, New
Delhi; Ind J Tub 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
functions as the DOT providers and the population
served by them varied 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,
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Haryana to compare the treatments success rate
among TB patients taking DOT from AWWs with
that of TB patients with other DOT providers.

AWWs were given a two days 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 send to the AWW through the
respective MPW and she gives DOT at her center.
For this study, treatment outcome of all new smear
positive patients (NSP) registered from 1st January
to 31st December 2002 was studies and evaluated.
Treatment outcome of NSP patients taking DOT
from AWWs was compared with those of NSP
patients taking DOT from MPWs or private
practitioner.  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.

341 :  Performance of a Non Governmental
Institution, working as a ‘District Tuberculosis
Centre’ under RNTCP

Biswas SK, Jain PK & Bhatt R: RK Mission
Free TB Clinic, Arya Samaj Road, Karol Bagh,
New Delhi-110 005; Ind J Tub 2005, 52, 85-91.

Government of India started the Revised
National Tuberculosis Control Programme
(RNTCP) in 1997 with “Directly Observed
Treatment, Short-course” (DOTS) as the key
strategy. Many Non Governmental Organizations
(NGOs) have been involved for strengthening
RNTCP activities and five schemes (viz. Scheme
1, 2, 3, 4 & 5) were developed in this direction.
Majority of the NGOs are working under Scheme
1, 2 & Scheme 4. The RK Mission Free TB Clinic,
Delhi as an exceptional case, was included under
Scheme 5, known as the ‘Tuberculosis Unit
Model’, with additional independent status of a
District Tuberculosis Centre (DTC), to provide all
RNTCP services. This study was conducted to
assess the performance of the RK Mission Free
TB Clinic as a full-fledged independent DTC over
a 4-years period from 1999 to 2002.

During the years 1999 to 2002, a total of
20,983 chest symptomatic were registered and
5,209 patients were initiated on anti-tuberculosis
therapy (ATT) under DOTS. The yearly data in
terms of case detection, follow-up and treatment
outcome of new and retreatment cases were
compiled from quarterly reports.

Of the 5,209 patients initiated on ATT under
DOTS, 4,125 (79%) were new patients and 1,084
(21%) were retreatment cases. Of the 4,125 new
cases, 3,049 (74%) had pulmonary TB while 1,076
(26%) were treated for extra-pulmonary TB. In
the newly detected pulmonary TB cases, the ratio
of smear positive to smear negative patients was
1:0.65. The sputum conversion rates at three
months in the new smear positive patients were
86% (1999), 85% (2000), 88% (2001) & 91%
(2002). The cure and treatment completion rates
in the new smear positive patients with pulmonary
TB were 79% and 81% in 1999. These rates
were comparable for the years 2000, 2001 & 2002,
with the respective values being 83%, 86% &
87%. The treatment completion rates in the new
smear negative pulmonary cases as well as in
the new extra-pulmonary TB patients were always
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greater than 85% during the study period. The
findings of this study reveal a successful example
of an NGO functioning within the parameters of
the RNTCP; more NGOs should come forward to
participate in the programme. The Government
too must encourage established NGOs to join
hands in fighting against TB.

342 : Evaluation of Directly Observed
Treatment providers in the Revised National
Tuberculosis Control Programme

Nirupa C, Sudha G, Santha T, Fathima R,
Chandrasekharan V, Jaggarajamma K, Thomas
A, Gopi PG & Narayanan PR: Tuberculosis
Research Centre (Indian Council of Medical
Research), Mayor VR Ramanathan Road,
Chetput, Chennai -600 031; 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 problem 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 Epi Info 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%), 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.

343 : A Comparison of two methods of
undertaking directly observed therapy in a
rural Indian setting

Mathew A, Binks C, Kuruvilla J & Davies
PD; Cardiothoracic Centre, Tuberculosis Research
Unit, Thomas Drive, Liverpool, Mersey side
L143PE, UK; Int J Tuberc Lung Dis 2005, 9, 69-
74.

This study was conducted in the Nav Jivan
Hospital situated in Palamu district of Jharkhand
state to show that in even in difficult areas, with
high rates of poverty and illiteracy, a Directly
Observed Treatment Short-course (DOTS)
programme can be successfully implemented.
Prior to the implementation of Revised National
Tuberculosis Control Programme (RNTCP), this
hospital started a TB Control programme called
DOST, meaning friend in Hindi. The programme
included: a specific TB clinic twice a week, sputum
smear examination for symptomatic, thrice weekly
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treatment regimen, deposit of Rs. 300/-
refundable after treatment completion, once-a-
month follow-up visits, involvement of a family
member to supervise treatment & accompany
patient for follow up visits and payments for drugs
at cost price to the hospital. In December 2000,
the government designated this hospital as a
microscopy and treatment Centre under RNTCP-
DOTS programme. This retrospective study was
conducted among all the patients registered in
the DOST and RNTCP from 1 January 2001-30th

June 2003. Patients residing in the vicinity of the
hospital (microscopy center area) were registered
under RNTCP and patients residing anywhere
outside this area were registered under DOST
programme. The analysis was undertaken to
compare between two ways of delivering of DOTS
programme.

At the end of the treatment period, 359
patients in the hospital unsupervised DOST
programme and 158 under RNTCP-DOTS
programme were available for analysis.
Completion/cure rates were 64% in the former
group and 89.2% in the latter, compared with
completion/cure rate of 17% before either
programme was adopted. Sputum smear positivity
rates were 79.3% and 76.5%, respectively,
compared with 6% before both the programmes.
There was a non-significant difference in
completion rates between new and retreatment
patients. The findings of this study indicate that a
hospital supervised directly observed treatment
(DOT) programme can exceed WHO target for
cure/completion rates even in the poorest rural
setting.

Sanjay Singh
Field Investigator
NTI, Bangalore

344 : Comparison of cough of 2 and 3 weeks
to improve detection of smear positive tuberculosis
cases among outpatients in India

Santha T, et al: Tuberculosis Research
Centre, Mayor VR Ramanathan Road, Chetput,

Chennai - 600 031: Int J Tuberc Lung Dis, 2005,
9/1, 61-68

The main strategy recommended for case
detection in RNTCP is sputum smear microscopy
among out-patients with cough of ³ 3weeks. The
purpose of case detection in Tuberculosis Control
is to identify and treat the sources of infection i.e.
sputum smear positive cases to reduce the
prevalence and spread of infection. An accurate
estimate of prevalence of cough among
outpatients is needed to evaluate the adequacy
of case detection efforts. This study indicates that
performing sputum microscopy among out-
patients with ³ 2weeks cough can improve the
detection rate of smear positive cases. In all
55,561 new adult outpatients were systematically
questioned for history of cough in 6 districts in 3
states of India. Among these outpatients, 4 %
had cough of  ³ 2 weeks while 2.5% of them had
cough of  ³ 3 weeks which indicates an increase
of 61% in the number of chest symptomatics
examined. Sputum positivity among patients of =
2 weeks cough was 12%, nearly as high as the
sputum positivity of 13% among patients having
cough of ³ 3weeks indicating 46% increase in
smear positive case detection. The average daily
workload in the laboratories increased marginally
and may not be of concern, except at heavily
utilised secondary health care services. Additional
advantages of revising of screening criterion to ³
2weeks cough may be reduced delays in
diagnosis and prevention of missed opportunities
of diagnosis due to non return of patients or
switching over to private health facilities. The
importance of actively questioning every out-
patient for cough is necessary lest there are cases
missed or detected late.

345 : Tuberculosis transmission pattern in a
high-incidence area: a spatial analysis

Munch Z et al: Department of Pediatrics
and Child Health, University of Stellenbosch, PO
Box 19063, Tygerberg, 7505, South Africa: Int J
Tuberc Lung Dis 2003, 7/3, 271-277
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Exposure to an infectious case is a
prerequisite to become infected. Recent studies
have confirmed that transmission can occur in
various locations associated with particular
lifestyles such as prisons, bars, homeless shelters
and other social gatherings. This study aims is
an ecological analysis relating disease rates in
groups of people to social, demographic and
geographical factors associated with specific
areas within a geographical space. The population
studied covered an area of 3.4 sq. km having a
population of 38656 and served by two health
care units for a period of 6 years. Property
boundary data stored in a computer based GIS
were integrated with clinical data of TB patients.
The enumerator area consisting of 1000 people
in <0.2sqkm and percentage of unemployment
along with density of drinking places were
superimposed on the property boundary coverage.
The case load for each enumerator area was
calculated by mapping address of every selected
patient to the exact address  within the
enumerated area and by calculating the case load
per lakh population. Exploratory disease mapping
using the density analysis conform the location of
cases clustered in areas of high population
density. A significant positive correlation was also
found between the average case load and the
number of drinking places and unemployment with
co-dependence between crowding and
unemployment. Though exploratory disease
mapping conforms the location of hotspots of
tuberculosis cases it does not indicate weather
transmission occurred at that location.
Recommendations have been made that
measures to reduce transmission should be based
on location rather than personal contacts. Spatial
analysis adds to the value of traditional and
molecular Epidemiology and suggests an
alternative method that may provide insight into
the transmission of mycobacterium tuberculosis.

346 :  Clinical characteristics and treatment
response among patients with Multi-Drug
Resistant Tuberculosis-A retrospective study.

Subhash HS et al: Department of Medicine
and Microbiology, Christian Medical College and
Hospital, Vellore- 632 004,Tamil Nadu: Ind J
Chest Dis & Allied Sci, 2003, 45, 97-103

The prevalence of MDR-TB is increasing
globally inspite of the best efforts of TB Control
programs. The emergence of resistance may be
due to either patients’ non-compliance with
treatment or transmission of already resistant
strains. This retrospective study was conducted
to evaluate the characteristics and therapeutic
response among patients with multi drug resistant
tuberculosis. About 100 subjects with MDR-TB
were identified from a three year study having
isolates resistant to both isoniazid and rifampicin
with or without  resistance to other anti-TB drugs.
The study revealed that the patients had
symptoms of TB for a mean of 2.4 years and had
received a mean of 3.2 drugs before the diagnosis
of MDR-TB. The mean time to diagnose MDR-
TB was about 5.5 months. The therapeutic
response was assessed only in 49 patients who
had follow-up AFB smear results. Among these,
sputum conversion occurred in 26(53%)
responders and the remaining 47% were non-
responders. Treatment for MDR-TB is difficult as
resistance to second line drugs has also been
noted to occur. It was noted that some patients
were initiated on second line drugs because of
prolonged symptoms without drug susceptibility
testing. Of the various anti-TB drugs used in the
management, Ofloxocin was noted to be
significantly useful in sputum conversion. The
results of the study confirm earlier reports that
only a limited number of patients with MDR-TB
have a favourable response and compliance is
the major weakness that requires to be addressed.

347 :  Feasibility and effectiveness of a public
private mix project for improved TB Control
in Delhi,India

Arora VK, Sarin R & Lonnroth K : LRS
Institute of Tuberculosis & Allied Diseases, Sri
Aurbindo Marg, New Delhi-110 030, India : Int J
Tuberc Lung  Dis 2003, 9/2, 1131-1138,
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Private health care facilities are preferred

by 70-80% of TB patients rather than public health

services in India. Reason to this preference is

chiefly due to convenient consultation timings,

location, quicker institution of treatment,

physicians flexibility about patients concerns and

respect of secrecy. However there are many

associated shortcomings such as inaccurate

diagnosis, inappropriate treatment regimens, non-

maintenance of records and non-tracing of

defaulters. To improve tuberculosis control and

to determine the impact of case detection, quality

of case management and treatment outcome, a

project to assess the feasibility of involvement of

private providers in RNTCP was carried out in

Delhi, India. All the Private Providers involved in

the project were trained and sensitised in

diagnosis and management of TB according to

RNTCP guidelines. Microscopy centres for sputum

examination by PPs were notified and supply of

drugs were distributed from the RNTCP to the

PPs via a representative body so as to dispense

the drugs to the patients free of cost. The total

number of suspects sputum examined was 1457

of which 168(11.5%) were new sputum positive

cases. The case detection rate with the

involvement of PPs showed an increase of 131%

for total cases and 58% for sputum positive cases
for one cohort. The overall treatment outcome for

all patients started on DOT by PPs was

satisfactory with 74% cure rate among new smear

positive cases and 81% treatment success rate.
The use of sputum microscopy rather than the

over-reliance of chest X-ray for diagnosis of TB

by the PPs was substantially improved.  Patients

expressed a high degree of satisfaction to the
treatment by PPs. The reasons may be due to

easily accessible services close to their homes,

their interaction with the PPs and availability of

drugs. Majority of the PPs were of the opinion
that PPM was beneficial for TB control in the

community and expressed their willingness in

involvement in RNTCP. Thus while the study has

generated positive public health outcomes, it
needs strengthening the mechanism of defaulter

tracing, educating the people, assuring quality of

diagnosis and treatment management.

G Sumathi
Statistical Assistant

NTI, Bangalore
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