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035: DYNAMICS OF TREATMENT UNDER
VARIOUS CHEMOTHERAPY SITUATIONS IN THE
TUBERCULOSIS CONTROL PROGRAMME

P Jagota: NTI Bulletin 1995, 31, 1-6.

Domicilliary treatment and introduction of SCC are
the crucial break throughs in the field of anti-TB treatment
in the recent past. With the ambulatory system of drug
administration, the concept of “organization” and “treatment
delivery” came into existence. Introduction of SCC did
not warrant a creation of new system for treatment delivery
but rather an improvement in the existing treatment
organization. It became vital to apply SCC in an efficient
organizational framework. Introduction of SCC is a
technical advancement with sociological and
epidemiological gains. The advantages of SCC are
summarized in the paper. However, important requirement
of any regimen is the efficiency of treatment delivery. The
distinction between efficiency and efficacy of the
chemotherapy has been explicitly brought out in the paper.
The latter largely depends on the treatment delivery system.

Hence NTI conducted studies on ‘potential efficacy’
which could be used to compare results of DTP units with
wide range of conditions. The findings  were: in a no
intervention situation (natural dynamics) 27.8% became
culture negative, 30.2% died and 42% remained culture
positive at the end of 18 months. At the end of 5 years,
18% were still culture positive and 50% were dead. When
treatment was given in accordance with guidelines of DTP
at an urban DTC with SR regimen, at the end of 12 months
irrespective of level of drug collection, 63% became culture
negative, 10% died, 27% continued as culture positive.
Five-year follow up results showed 59% culture negative,
30% dead and 11% culture positive. With the SCC regimen
it was seen that at the end of treatment 90% became culture
negative, none died and 10% were culture positive and at
the end of two years 76.2% remained culture negative,
2.7% died and 21.1% were culture positive. The important
finding being; compared to SR, SCC had lower fatality
and nearly 20% improved negativity status on sputum
examination, both at the end of treatment and follow up.
In another study done in field conditions where only drug
supply was assured, 66% were culture negative at the end
of treatment, 13% died and 21% continued to be culture
positive, the results were thus inferior to potential.  Another
retrospective study in the same district showed that the

gap between potential and performance with SR was wide
while with SCC it was only 10%. When studies were
conducted to find reasons for loss of efficacy, it was
revealed that the unfavourable outcome was mainly due to
poor compliance as majority (79.5%) on SR were lost
from treatment compared to 30% on SCC. Computation of
results showed patients on SR who were lost to treatment
had outcome similar to a no intervention situation. SR and
SCC regimens were comparable when treatments were
completed, but SCC regimens had lower fatality and nearly
20% additional culture negativity. Results of patients lost
during treatment with SCC were comparatively better than
those lost during SR.  More organizational efforts are
required to ensure compliance in SR regimens. These results
tilt the balance overwhelmingly in favor of SCC regimens
as the regimen of choice for clinicians and for public health
application. Other decisive factor for efficient treatment
delivery system is availability of anti-TB drugs at all times,
for which adequate funds are required. No new anti-TB
drugs are in the pipeline, hence strengthening of the delivery
system is the only way to get results from existing regimens.

In conclusion, organized treatment delivery is of
paramount importance irrespective of the treatment
regimen. When only a small proportion of patients in the
community are put on SCC, its epidemiological impact
could be minimal, even with high cure rates.

Key Words: Efficiency; Efficacy; Natural Dynamics; SR,
SCC Regimen.

036:  PERSISTENT CHEST SYMPTOMS IN SMEAR
POSITIVE PULMONARY TUBERCULOSIS
PATIENTS TREATED WITH STANDARD AND
SHORT COURSE CHEMOTHERAPY REGIMENS
UNDER A DISTRICT TUBERCULOSIS
PROGRAMME—A FIVE YEAR FOLLOW -UP

VH Balasangameshwara, P Jagota and R
Channabasavaiah: Indian J TB 1996, 43, 143-150.

An earlier study on the outcome of chemotherapy
in smear positive pulmonary TB cases five years after
diagnosis had collected information regarding persistent
chest symptoms and subsequent treatment taken by patients.
This study reported that 42.4% of patients on SR and
22.1% of patients on SCC were still having chest symptoms.
In this report the SR and SCC groups were analyzed with
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the aim of identifying differences in the proportion of
patients having persistent chest symptoms, their culture
results at the end of five years, subsequent treatment taken
and levels of adherence during primary treatment.

Smear positive pulmonary TB patients aged 5 years
and above on treatment with SR and SCC regimens during
1985 at LWSTC, residing within Bangalore city limits
formed the study material for the main study.  The data on
the treatment cards were re-analyzed for levels of primary
treatment.  Using the addresses, the patients were traced 5
years after the primary treatment and history regarding
subsequent treatment was collected.  Two sputum samples
were collected and subjected for microscopy and culture.
A social worker from NTI independently collected
information about presence of persisting symptoms from
the contacted patients.

Out of the 1227 eligible patients registered at
LWSTC in 1985, only 302 were available for this analysis.
Of the 302 patients, 52 were sputum culture positive, and
110 patients had persistent chest symptoms. Of 216 cases
who had received subsequent treatment, information on
anti-TB treatment could not be elicited in 77.  Among the
remaining 139 contacted patients, 30.2%, 59.7% and 10.1%
had received SR, SCC, and SR+SCC respectively. Chest
symptoms persisted more among those found culture
positive compared to those having negative culture.
Majority (about 80%) of such patients who had availed
government health facilities initially, continued to take anti-
TB treatment for persistent symptoms from government
facilities.  Effective treatment with SR regimens had
reduced the proportion of patients with persistent chest
symptoms and the situation was still better with SCC.
Despite the presence of persistent chest symptoms in about
1/3rd of the subsequent culture positive patients, attending
physicians did not examine their sputum again for AFB
and they did not receive subsequent anti-TB treatment.
However, subsequent anti-TB treatment did not reduce the
proportion of patients having persistent chest symptoms.
The practice of prescribing specific subsequent anti-TB
treatment, therefore, should be based on the result of smear
examination and not on symptoms in treated cases.

Key Words: Persistence; Symptoms; SR; SCC; Sputum

Examination.

037: IMPROVING TREATMENT COMPLIANCE BY
OBSERVING DIFFERENCES IN TREATMENT
IRREGULARITY.

P Jagota, TR Sreenivas and N Parimala: Indian J TB
1996, 43, 75-80.

Unsupervised domiciliary chemotherapy has been
the mainstay of TB programmes of many developing
countries.  However, it was attended with widespread non-
compliance. Default and loss of patients to treatment were
2 serious impediments to the success of domiciliary
treatment. The aim of this retrospective study was to
identify the risk group for default among patients treated
at the DTC and 6 PHIs, in Kolar district of Karnataka
state.

The material for this paper was derived from a study
conducted from April 1988 to June 1989, for results of
treatment with an SCC regimen at the DTC and 6 PHIs of
Kolar district of Karnataka state. Five hundred and eighty
four consecutively diagnosed smear positive patients, from
these centres, aged more than 15 years and who were
willing to accept the SCC regimen (2EHRZ/ 6 TH) formed
the subjects for the study. Uninterrupted drug supply was
ensured and defaulter actions were taken as per the NTP
guidelines.  These defaulter actions were not supervised or
ensured by the research team from NTI.

From a total of 382 patients, 10 did not default
(failure to collect drugs, till evening of the due date) even
once during the entire period of the treatment. Of the
remaining 372 patients, 231 defaulted for the first time in
the first month of the treatment (First Timers) and 141
defaulted for the first time after first month of treatment
(Others). Among the First Timers 83% were lost by the
end of treatment, while it was 61% in Others. The treatment
completion rate was 25% in First Timers and 59 % in
Others. Completed treatment was defined as patients, who
had taken 75% or more of the prescribed treatment in both
the phases of SCC regimen. The bacteriological conversion
at the end of treatment was 58.5% among First Timers and
76.9% among Others.

Thus, First timers could become predictors of
default. They constitute the important target group for
focussing intensive efforts to improve case holding, which
is expected to improve to the extent of 30%.

Key words: First Timers; Defaulter; Compliance, Non-
compliance.
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038: PROFILE OF DAIS AND ANGAWADI
WORKERS FOR THEIR POSSIBLE UTILISATION
AS DRUG DISTRIBUTORS IN NATIONAL
TUBERCULOSIS PROGRAMME

Sophia Vijay, TR Sreenivas, N Parimala and S Prabhakar:
NTI Bulletin 1996, 32, 39-48.

Non-adherence to treatment has been a persistent
and major problem in the NTP.  Under the NTP, only 33%
of cases are being diagnosed and only 40-50% of diagnosed
cases are satisfactorily completing treatment.  The
introduction of SCC has not changed matters.  Supervised
drug administration nearer to patient’s home seems to be
a plausible solution to achieve the desired compliance and
cure rates.  For supervised therapy, grass root level workers
within the community need to be identified.  In this study,
an attempt has been made to assess the suitability of TBA/
Dai and AW for drug distribution.  The objectives of this
study was to obtain: 1)The profile of Dais and AWs
indicating their suitability for involvement in the NTP and
2) The profile of villages to assess the influence of
infrastructural development on the institution of Dais and
AWs.

This study was carried out in Mandya district of
Karnataka state. Villages with less than 5000 population
numbering 1348 representing the rural component,
constituted the study area and 67 villages were selected
for the study.  The list of trained Dais were obtained from
the respective PHC’s. Village profiles of the selected
villages were obtained, trained Dais both registered and
unregistered were identified and they were interviewed
using semi-structured interview schedules at their homes
by SI. Similarly, the AWs were also contacted and
interviewed at the Anganawadi Centres.

The selected and non-selected villages were
homogenous in terms of demographic characteristics, but
literacy rates were lower in the villages selected for the
study.  Twenty-two out of the 67 (32%) villages had no
trained Dais. Of the expected 87 trained dais only 45 were
satisfactorily interviewed.  Four of these 45 dais were not
practicing, hence excluded from further analysis.  Only 41
Dais remained for analysis. There were no AW’s in 29 of
the sample villages.  In the remaining 38 villages, only 40
of the 47 AWs were satisfactorily interviewed.  The
demographic data of the villages revealed a heterogeneity
with extreme observations. To maintain homogeneity, the
villages were divided into clusters I, II and III. Cluster II
and III villages had better infrastructure in terms of facilities

for education, health and presence of industries. There
were 1.3 trained Dais per village in cluster III and only 0.5
dais in cluster I.  Similarly there were 1.5 AWs per village
in cluster III and 0.4 per village in cluster I. Seventy eight
percent of the Dais were 40 years and above whereas
87.5% of the AWs were below 35 years. More than 50%
of the Dais and AWs belonged to other backward classes
and scheduled castes.  The AWs were more academically
qualified. Eventhough majority of Dais were illiterate 61%
of Dais were able to identify particular number of box
correctly. Sixty three percent of Dais and 37% of AWs
were engaged in other kind of occupation like agriculture,
tailoring etc. 38.5% of AWs did not stay in the village of
their work.  Fifty one percent of Dais did not participate
in any of the national health programmes while 75-82% of
AWs participated.  General knowledge about the diseases
in the community of both Dais and AWs was poor, but
their attitude of talking to visiting TB patients was very
favourable.  When suitability for involvement  in DOTS
was explored, 98% of AWs and 53% among Dais were
found to be suitable.

The advanced age of Dais might give them a better
acceptance by the community, but may render them less
efficient to adopt a new role and high level of illiteracy
may come in the way of maintaining records.  The Dais,
as they were staying in the same villages were more
accessible than AWs.  The caste factor in respect of Dais
for DOTS cannot be predicted, but would not come in the
way of AWs as they are representatives of government
scheme and they have better social standing in the
community.  To use Dais and AWs, the programme needs
simplification, adequate training and motivation.  More
practical exploration in a well-planned field trial is required.

Key Words: Dais; Anganwadi Workers; Drug Distributors
Profile.

039: AN ALTERNATIVE METHOD OF PROVIDING
SUPERVISED SHORT COURSE CHEMOTHERAPY
IN DISTRICT TUBERCULOSIS PROGRAMME

P Jagota, VH Balasangameshwara, MJ Jayalakshmi and
MM Islam: Indian J TB 1997, 44, 73-77.

Non-adherence to prescribed anti-TB treatment is a
major obstacle in TB control.  Various studies have shown
the treatment completion rates in SCC regimens to be in
the range of 33% - 55%.  Poor treatment adherence remains
a problem despite having SCC regimens of high efficacy.
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The DOTS which has now been proposed under the
RNTCP is yet to take-off.  A need was felt to find an
alternative drug distribution method for supervised drug
administration, which is convenient and acceptable to
patients in terms of distance and time. The TBA (Dai) is
invariably available in each village, hence a study was
conducted by the NTI to assess the utility of Dais for
supervised drug administration to the patients.

The objectives of the study were to compare the
treatment completion and the cure rates, as assessed by
sputum microscopy, when drug distribution was undertaken
by Dais, with that following the usual DTP procedure. The
operational efficiency of drug supply from the PHI by the
2 methods was also studied.

The study was conducted in Kolar and Tumkur
districts of Karnataka from September 1994 to March 1995.
A total of 47 PHIs from 8 taluks under Dai method and 59
PHIs from 7 taluks under PHI method were selected for
the study.  Smear positive pulmonary TB patients diagnosed
at the PHIs with no history of previous treatment with
anti-TB drugs and residing within the study area were
eligible for the intake.  In the Dai method, the drugs for
10 days were sent to the Dai through the Health Worker.
In the PHI method the drugs were issued to patients on a
fortnightly basis as per DTP procedure.

A total of 617 patients were observed-332 in the
Dai method (of the 332 patients, 187 were initiated on
treatment by Dais and 145 by providers who were
considered to be equivalent to Dais) and 285 in the PHI
method.  About 68% of patients in the Dai method and
33% in the PHI method took more than 75% of SCC
treatment in both intensive and continuation phases.  The
outcome in terms of smear negativity at the end of treatment
period was 86.9% and 72.2% respectively.  There were 17
(5.12%) deaths in the Dai method and 16 (5.61%) in the
PHI method.  Treatment completion and cure rates were
significantly higher in the Dai method.

It appears possible to utilize the services of Dais
for distribution of drugs to TB patients with a suitable
SCC regimen.  Level of compliance as well as favourable
response to treatment were significantly higher in the Dai
method in comparison to PHI method.  The patients, whose
treatment was supervised by drug distributors other than
the Dais, also achieved better results in comparison to the
PHI method.  Deaths in the 2 groups were low and similar.

Key Words:  Alternate Method; Supervised SCC; Dai;
Dai Method; PHI Method; Treatment Completion Pattern;
Cure Rate.

040: PREVENTION AND TREATMENT OF
TUBERCULOSIS AND ITS TECHNOLOGY
REQUIREMENTS

P Jagota: Proceedings of the Seminar on Technology
Management in Health Care Systems held at DEBEL
Bangalore, from 18-19 July 1998, 88-96.

The National Sample Survey (NSS) conducted in
1955-58 suggested the prevalence of bacillary pulmonary
TB was 0.4% and radiologically active abacillary cases
was 1.6%.  It also suggested that the disease was equally
distributed in rural and urban areas and as majority of our
population lived in rural areas, the problem was more in
the rural areas than originally thought.  At present it is
estimated that 14 million persons suffer from pulmonary
TB and of these 3-3.5 million are thought to be infectious
bacillary cases.  About 1 million new bacillary cases are
added each year while 0.5 million die of TB every year.

The discovery of anti-TB drugs revolutionized the
management of TB, making it a completely curable disease.
Standard regimens of 18 months duration and SCC
Regimens of 6-8 months are the ones, which are commonly
used today.  The preventive measures available are BCG
and chemoprophylaxis but both have not lived up to
expectations in preventing the disease.  The best prevention
at present is cutting the chain of transmission of tuberculous
infection through cure of bacillary cases.  Making accurate
diagnosis, using established treatment regimens, ensuring
compliance and cure through a nation wide TB programme
is considered one of the most cost effective health
interventions.  Based on the findings of the NSS, the NTI
was established in Bangalore with the responsibility of
formulating the TB control programme.   Studies conducted
at the NTI lead to evolving of a programme with the district
as its pivot.  This was known as the DTP.  After being
field tested at Ananthpur, in Andhra Pradesh, the
programme was adopted in a phased manner throughout
the country.  The objective of the programme was to detect
maximum number of TB patients in the community and to
treat them effectively through defined strategies.  The DTP
functions from the DTC, situated at the district head
quarters.  There are five key personnel at the DTC to run
the programme.  The personnel are trained to supervise
the PHIs as the programme is integrated with the general
health services.

Though the NTP was started in 1962 it did not
achieve the desired results.  Keeping in mind, the changing
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scenario due to the dual epidemic of TB and HIV, sweeping
the world, the GOI reviewed the programme in 1992 and
the RNTCP was formulated to be implemented all over
the country in a phased manner.  The RNTCP emphasises
on achieving cure rate of at least 85% and augmenting
case finding to detect at least 70% of the estimated cases
using the DOTS strategy.

Technology related to diagnosis and treatment of
TB has not advanced to the desired levels due to lack of
basic research. Apart from X-ray and isolation of M.
Tuberculosis, no standard tool for diagnosis has been
invented or discovered.  No single-drug regimen has been
found to be effective, only multi-drug combinations needing
long duration of use are available.  After 1967, no new
potent drug has been discovered.  Immuno-modulation and
Immuno-therapy with M. vaccae are the new concepts being
studied and showing some promise for the future.  Newer
diagnostic techniques include PCR, immunoassay for
detection of antigen and gas liquid chromatography.

Poor implementation of control strategies and lack
of socioeconomic progress, in the developing countries
lead to failure in achieving a decline in the TB situation.
Improper use of drugs has further worsened the situation.
The RNTCP has been implemented with financial assistance
from the World Bank. Till such time new drugs are
discovered or cheaper, quicker and reliable diagnostic tools
are found, sustained and untiring efforts to implement the
RNTCP, alone would make TB control a reality.

Key Words: Prevention; Treatment; Technology
Requirements.

041: FOLLOW UP OF PULMONARY
TUBERCULOSIS PATIENTS TREATED WITH
SHORT COURSE CHEMOTHERAPY THROUGH
TRADITIONAL BIRTH ATTENDANTS (DAIS)

P Jagota, Sujatha Chandrashekaran and G Sumathi:
Indian J TB 1998, 45, 89-93.

Presently, for control of TB, emphasis is being given
for improving treatment compliance and cure rates by using
DOTS.  Depending on local conditions, the DOT provider
can differ from place to place.  One such provider identified
was the TBA (Dai).  In 2 districts of Karnataka, the
efficiency of drug administration through Dais was recently
studied.  In this study newly diagnosed 332 smear positive
patients were given DOT by Dais and another 285 smear
positive patients formed the control group who received

treatment through the health system as per programme
guidelines. Forty seven  PHIs from Kolar and Tumkur
districts of Karnataka formed the study area. The treatment
completion rates were 68% and cure rate was 86.9% using
Dais and in the control group the treatment completion
rate was 33% and cure rate was 72%.  The objective of
the present study was to find out the status of these smear
positive pulmonary TB patients two years after their
treatment in terms of cure, relapse, death, chronic failure
and persistence of chest symptoms with action taken. The
definitions of these terms are as under -

Cure:  Sputum negative by culture at the time of
follow up irrespective of sputum status at the end
of 6 months’ treatment.

Relapse Free Cure: Sputum culture negative both
at the end of treatment and at the end of follow up.

Relapse: Sputum smear negative at the end of
treatment but positive at the time of follow up.

Chronic failure: Sputum positive both at the end
of treatment as well as at the time of follow up.

Of the 332 patients who had been treated by Dais,
17 were dead and 27 had migrated, after 6 months of
treatment initiation. Two hundred and Eighty Eight (118
from Kolar and 170 from Tumkur) were eligible for follow
up and formed the study population.  This follow up study
was carried out from January 1996 to June 1996.  The
patients were contacted at their residence and interviewed
using a questionnaire for history of symptoms and duration,
details of treatment taken if any, results of sputum/ X-ray
if done and if already dead, the time and cause of death
was ascertained from relatives.  From these patients, two
sputum specimens, 1 spot and 1 overnight was collected
and subjected to direct smear, culture and sensitivity tests.

Of the 288 eligible patients at the time of follow up
after 2 years, information on  283 could be obtained, of
these about 78% had taken more than 75% of drugs during
the intensive and continuation phases.  At the end of two
years, 79.6% had remained relapse free, 7.42% had relapsed
and 3.53% remained sputum positive and 8.5% had died.
Relapse rate in Kolar was higher than in Tumkur. Death
rate in Kolar was significantly higher than in Tumkur. Of
the 251 patients interviewed, 131 continued to have chest
symptoms 2 years after treatment. Thirty one patients were
found to be positive on culture and 24 of them were chest
symptomatics. The remaining 7 sputum positive cases were
either having non-suggestive symptoms or no symptoms.
Even after 24 months 80% relapse free cure was achieved
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by giving DOTS using Dais as DOT providers, thus
indicating that Dais can be successfully used in giving
supervised treatment.  The overall mortality rates were
also much lower as also relapses and failures.  Half the
patients still complained of persistent chest symptoms at
the end of 2 years inspite of adequate completion of
treatment.  But 80% of these patients did not have
bacteriologically active disease but only sequelae which
would persist throughout life. More operational studies
are required to establish the feasibility of utilizing Dais for
the RNTCP.

Key Words: DOTS; Dai; Follow up; Cure; Relapse;
Failure; Death.

042: FATE OF PULMONARY TUBERCULOSIS
PATIENTS DIAGNOSED IN A PREVALENCE
SURVEY- A SOCIO EPIDEMIOLOGICAL FOLLOW
UP AFTER 5 YEARS

Sophia Vijay, MS Krishnamurthy and N Srikantaramu:
Indian J TB 1998, 45, 199-205.

Knowledge about the epidemiological trend of
pulmonary TB is enriched by prevalence surveys done
from time to time in randomly selected population. The
study of fate of bacteriological cases diagnosed during
such surveys over a period would help to understand the
disease dynamics in an area. Before the implementation of
NTP, a longitudinal survey was conducted (1961-66) in
rural areas and NTI had also reported on the 5 year fate
of cases discovered in this survey which reflects the natural
dynamics of the disease.  The present study was carried
out in an adjacent peri-urban area where NTP was
implemented in early 70’s. Comparison of 5-year fate of
cases in these studies can provide information on the impact
of the anti-TB measures in the study area. Keeping in
view these factors, a socio-epidemiological study was
undertaken after an interval of 5 years with the objective
to study fate of ‘cases’ and ‘suspects’ in terms of disease
status, deaths, their health seeking behavior between surveys
and the current symptom status.

A case was defined as person having radiological
abnormality and/or cardinal symptoms of TB for 2 weeks
or more and sputum culture positive for M. tuberculosis,
while a suspect was a person whose X-ray was interpreted
as active TB by two readers and whose sputum culture is
negative for M. tuberculosis.

NTP was implemented in the survey area for more
than 20 years. Survey I was carried out between August

1986 to October 1989 in 60 randomly selected villages
located at radius of 19-24 km from the centre of Bangalore
city.  The total population registered was 56,293.  Of the
total population 35,653 were ³ 15 years and eligible for
the study.  Of the eligibles, 30,141 persons were available
and interviewed to obtain information regarding cardinal
symptoms of pulmonary TB.  From those reporting chest
symptoms for more than 15 days spot sputum samples
were collected and subjected to smear microscopy, culture
and sensitivity examinations for M. tuberculosis.  The entire
eligible population was also subjected to MMR irrespective
of their symptom status.  From the 30,141 persons
examined, 86 cases and 341 suspects were diagnosed in
Survey I.  These 86 cases and 341 suspects formed the
study group for Survey II after an average interval of 5
years when they were subjected to MMR and one spot
sputum examination.  SI using pre-designed schedules,
containing all details of cases and suspects, contacted the
available cases/suspects at their residence and gathered
information on current symptoms, sources approached for
treatment and details of treatment received between the 2
surveys.  For cases/suspects who were reported dead
between surveys, probable cause of death was ascertained
from a responsible household member following the
procedure adopted by Census of India.

Out of the 86 cases from Survey I, only 60 (69.8%)
cases could be studied in Survey II.  Among these 35
(58.3%) cases were reported dead, 18 (30%) culture
negative and 7 (11.7%) were culture positive after an
interval of about 5 years.  Among the 341 suspects in
Survey I, only 240 (70.4%) suspects could be studied at
Survey II.  Among these 73 (30.4%) were dead, 159
(66.3%) remained culture negative and 8 (3.3%) became
culture positive.  The age standardized proportion of deaths
among suspects (28.5%) was significantly lower than
among cases (58.7%) (P<0.1).   Deaths in 14 cases (40%)
and 25 suspects (34.2%) could be attributed to TB as
inferred by SI’s after interview, but valid conclusions could
not be drawn. Suspects epidemiologically proved to be a
low priority group as the breakdown to culture positivity
as observed among them over 5 years was as low as 3.3%.
It was similar to the findings in the non intervention area
of a longitudinal survey.

Sociological enquiry revealed that cardinal
symptoms of TB persisted even after 5 years in 65% of
cases and 55% of suspects.  Action taking behavior
indicated that more than half the patients reported to
government health centres for remedial measures. Even
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after three decades, the pattern of health seeking behavior
of patients in these areas has remained the same inspite of
the private sector having expanded by leaps and bounds.

The status of cases in terms of death and
bacteriological conversion after five years in the present
study did not show significant difference with the
corresponding age standardized rates of the longitudinal
study. The observed fate of suspects in these two studies
also failed to show significant difference. The findings
suggest that the same dynamics of TB as observed under
the non-intervention situation, prevailed in the study area
despite the latter being under the cover of NTP for more
than 2 decades.

Key Words: Survey, Cases; Suspects; Socio
Epidemiological Follow-up.

043: TREATMENT DYNAMICS AND PROFILE OF
TUBERCULOSIS PATIENTS UNDER THE
DISTRICT TUBERCULOSIS PROGRAMME – A
PROSPECTIVE COHORT STUDY

Sophia Vijay, VH Balasangameshwara and N
Srikantaramu: Indian J TB 1999, 46, 239- 249.

Ensuring adherence to treatment has long been
acknowledged as the weakest component of the NTP in
India.  Several studies have attempted to investigate the
factors responsible for non-adherence to treatment.  Many
of these studies were retrospective in nature, seeking
information through interviews at the end of treatment.
The treatment behaviour of patients is complex and several
factors may shape the behaviour till the final outcome. A
cohort of newly diagnosed smear positive cases initiated
on SCC in a DTP was followed up prospectively to study
the dynamics of treatment behaviour from diagnosis till
the final treatment outcome.  The specific objectives were
to study: Treatment outcome including persistence of
symptoms and bacteriological status; Profile of adherent
and non adherent patients to identify the probable causes
of non-adherence; Reasons for stopping treatment by
patients “lost” to treatment.

This study was taken up in Kolar district of
Karnataka State as it represents an average Indian district
in terms of area and demographic characteristics, a
reasonably good case-finding activity and for operational
convenience.  The DTC and all the 8 PHIs offering SCC
to the new smear positive patients were selected.  The
intake period was prefixed as January to September 1997

to get at least 200 new smear positive patients. The study
cohort consisted of all smear positive patients aged ≥ 15
years, initiated on SCC regimen R

A
 : 2 HRZE/6T(E)H from

1st January 1997 onwards  in all the selected centres.  They
were followed up prospectively throughout the treatment
period. Information regarding new smear positive patients
diagnosed and initiated on treatment was collected through
scrutiny of the centres records every month. Initial data
was collected by administration of a pre-tested structured
schedule through patient interview by an experienced SI at
the patient’s residence.  A final interview was taken
immediately after completion of the prescribed treatment
period, irrespective of their treatment adherence status.
The patients registered were expected to make a total of
10 drug collections from their respective treatment centres,
as per the DTP guidelines. Patients who made 8 or more
drug collections without interruption of more than 1 month
within the prescribed duration of treatment were regarded
as having ‘Completed Treatment’.  Patients interrupting
treatment for more than 1 month and making less than 8
drug collections were regarded as ‘lost’. Treatment taken
elsewhere other than the initiating centre by patients who
are ‘lost’ were regarded as ‘Subsequent Treatment’.

During the intake period, 279 new smear patients
were diagnosed in the 9 centres. Final treatment outcome
could be ascertained for 224 patients. Of these, 120 (53.6%)
“completed treatment”, 68 (30.4%) were “lost” to treatment
while 29 (12.9%) were reported “dead” and 7 (3.1%) had
“migrated” outside the district during the treatment period.
The cure rate of 47.3% for the cohort was unacceptably
low compared to the desired cure rate of 85% emphasized
by the WHO.  The high proportions of “lost and “dead”
were the major contributing factors for the low cure rate.
Persistence of cough at the end of treatment was
significantly more among lost patients compared to the
completed group.  This could be a factor for patients to
stop treatment as “no improvement in health” was stated
by 11 lost patients as the reason for stopping the treatment.
Premature stoppage of treatment could have also resulted
in the persistence of symptoms.  The general profile of the
patients, related to socio-economic, demographic, literacy
and employment details did not differ significantly between
the two subgroups.  However, the treatment related factors
like distance from heath centre, knowledge of treatment
duration, advice on treatment given after diagnosis,
payments made to staff and for tonics were significantly
more among patients lost to treatment.  Raising of money
to meet the expenditure, particularly through selling of
valuables too was proportionately more among lost patients.
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Defaulter retrieval action was not taken for more than 85%
of all eligibles, both among completed and lost groups.
Defaulter retrieval action was not taken even at the DTC
level, inspite of the presence of specialized staff leading to
the doubt as to who is the actual defaulter, the patient or
the provider?  Even with the lack of defaulter retrieval
action, half of the patients had completed their treatment
satisfactorily.  Corrective actions like increasing the number
of PHIs put under SCC, decentralization of treatment
activity by referral to nearest centre, proper patient-provider
interaction and strict adherence to the recommended
treatment policy of providing free services are immediately
required.  Effective supervision by the state and district
health authorities would go a long way in sustaining the
corrective actions enforced.

Key Words: Compliance; Cohort Study; Case Holding.

044: RE-TREATMENT OUTCOME OF SMEAR
POSITIVE TUBERCULOSIS CASES UNDER DOTS
IN BANGALORE CITY

Sophia Vijay, VH Balasangameshwara, PS Jagannatha,
VN Saroja, B Shivashankar and P Jagota: Indian J TB
2002, 49, 195-204.

The NTP till 1993 was offering largely un-
supervised SCC regimens and the treatment completion
rates were far below expectations.  Haphazard use of
Rifampicin from mid 80’s onwards has led to increasing
proportions of MDR-TB.  Treatment of resistance cases
has posed a therapeutic dilemma to developing countries
with scarce resources.  The RNTCP adopting the DOTS
strategy was implemented in India from 1993 and has been
scaled up rapidly since mid-1998.  Based on the diagnostic
algorithm and history of previous TB treatment, the cases
are classified as “New” and “Re-treatment”.  The re-
treatment cases are put on Cat-II regimen and comprise
smear positive ‘Failures’, ‘Relapses’, ‘Treatment after
Default’ (TAD) and ‘Others’.  The question often posed
by clinicians is regarding effectiveness of Cat II regimen
for re-treatment cases, especially those with MDR–TB.
The data to address this question convincingly with the
support of pre-treatment drug susceptibility profile are
lacking.

A prospective study was undertaken in the RNTCP
centers of BMP in a cohort of 226 smear positive re-
treatment patients residing within the BMP limits initiated
on Cat II regimen under DOTS from April 1999 to

September 2001. The cohort was followed up prospectively
till treatment outcome. The objective of the study was to
assess the treatment outcome with pre and post-treatment
drug susceptibility profile of smear and culture positive
re-treatment patients treated with Cat II regimen.  The
cohort was interviewed at the initiation and end of treatment
using a pre-tested semi-structured questionnaire to elicit
details regarding past and present treatment. Two sputum
samples  were also collected from the study cohort for
microscopy, culture and drug susceptibility.

More than half of the study group (60%) were
initially susceptible to all the regimen drugs.  MDR-TB
among the cohort was 12.8%.  Treatment after default
cases constituted bulk of the cohort (65.5%) and ‘Defaults’
among them were high (52.7%). The overall favorable
treatment outcome in the cohort was only 39.8% as a result
of high defaults (43.8%). However, favorable outcome
among those completing the prescribed duration of
treatment was 75% irrespective of pre-treatment drug
susceptibility status.   In addition, emergence of drug
resistance, especially to Rifampicin was negligible (1.8%)
during current treatment despite the high default rate
suggesting effectiveness of Cat II regimen.  Favorable
response among pre-treatment MDR cases was low (17.2%)
and remained so even after excluding defaults (22.7%).

The study underscores the importance of treatment
adherence for achieving success.  The focus of treating the
cohort should have been on prompt defaulter retrieval,
especially of patients belonging initially to the type
‘Treatment after Default’, who were potential defaulters.
The low treatment efficiency in MDR cases makes it
prudent to prevent development of MDR during primary
treatment by strict adherence to DOTS, thereby making
failed cases more amenable for re-treatment with Cat II
regimen.

Key Words: Re-treatment; Pulmonary TB; Cat II Regimen;
Drug Resistance; Treatment Outcome.

045. DEFAULTS AMONG TUBERCULOSIS
PATIENTS TREATED UNDER DOTS IN
BANGALORE CITY - A SEARCH FOR SOLUTION

Sophia Vijay, VH Balasangameswara, PS Jagannatha, VN
Saroja, P Kumar: Indian J TB, 2003, 50, 185-195

Defaulting from treatment has been one of the major
obstacles and a challenge for TB control programs. To
ensure treatment adherence the emphasis is now on Directly
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observed treatment (DOT). The proportions of reported
deaths, transferred out, failures have been persistently low.
Hence, achieving the desired cure rate now depends on
minimizing the rate of default.

A retrospective analysis of defaulted patients of a
cohort of 264 new (CAT I) and 219 retreatment (CAT II)
bacteriologically positive patients treated under DOTS from
March 1999 to September 2000 was undertaken with the
following objectives:

1. To identify socio-demographic and treatment
related risk factors predictive of default with DOT

2. To study treatment regularity and final
bacteriological profile of defaulted patients.

The study was conducted in urban setup of
Bangalore Mahanagara Palike where Revised National
Tuberculosis Control Programme was implemented in late
1998

 Data collection was through review of records and
patient interviews at treatment initiation and at treatment
outcome using pre-tested semi-structured interview
schedules.

Defaults were 25% and 45% in CAT I and CAT II
respectively.  The predictive factors associated with default
identified through multivariate logistic regression were male
(Adjusted Odds Ratio (AOR) =2.49(1.10-6.18)-CAT I,
2.78(1.15-6.7)-Cat II) and Alcoholic (AOR=6.38 (3.25-
12.5)-CAT I, 3.93 (2.1-7.5)-Cat II). In addition, patients
having poor knowledge of TB (AOR=3.06(1.24-7.54)-Cat
II) and those returning for treatment after default
(AOR=2.55(1.31-4.94)-Cat II) were predictors of default
among re-treatment patients.  Majority (CAT I =65.7%,
CAT II =71%) of the patients defaulted in the Intensive
Phase particularly after the 12th dose. More than half of
the defaulted patients remained bacteriological positive at
the end of treatment period.

The predictive risk factors of default with DOT in
an urban setting are males and alcoholics. Those returning
for treatment after default and having poor knowledge of
disease are additional risk factors among re-treatment
patients. Devoting attention to those at potential risk of
defaults from the initiation of treatment with close
supervision and repeated counseling would be a major
input to minimize defaults and achieve desired goal of
RNTCP.

Key Words: Default; DOTS; TB Patients

046: INITIAL DRUG RESISTACE AMONG
TUBERCULOSIS PATIENTS UNDER DOTS
PROGRAMME IN BANGALORE CITY

Sophia Vijay, VH Balasangameshwara, PS Jagannatha
and P Kumar: Indian J TB 2004, 51, 17-21.

The level of IDR and its trend is a sensitive indicator
of the TB control programme efficiency and is an indirect
reflection of the quality of TB control services in the area.
Studies from some parts of India have reported an increase
in the level of IDR to INH and Rifampicin. There is paucity
of information on age specific pattern of IDR from India.
Frequency of drug resistance in the younger age group
provides a precise evaluation of the current situation. The
published data from Bangalore (1985-86) pertaining to
patients under the NTP reported an IDR of 20.6% to any
drug. Subsequently, the RNTCP with DOTS strategy to
achieve high cure rates was implemented in the area in
late 1998. The present study was undertaken in BMP in a
cohort of 324 new smear positive patients initiated on
Cat–I regimen under RNTCP between April to December
1999, to study the pattern of IDR among them. As the
study was undertaken soon after the implementation of
RNTCP in the area, the results would serve as a baseline
to assess the subsequent impact of the DOTS strategy on
the level of IDR.

Two pre-treatment sputum samples were collected
from patients and subjected to microscopy, culture and
susceptibility testing at the NTI, Bangalore. The
susceptibility testing was done by economic version of
proportion method, as per IUATLD guidelines. Information
regarding previous treatment was elicited using a pre-tested
semi-structured schedule based on the WHO questionnaire
for IDR surveillance and scrutiny of available records.

Among the 271 correctly categorized new patients,
27.7% were resistant to one or more drugs. The resistance
to streptomycin was highest (22.5%) followed by INH
(13.7%) and MDR was 2.2%. The age specific resistance
was highest in <25 years and declined significantly in the
higher age groups, being lowest (17.7%) in >45 years.
Effective RNTCP implementation is expected to show
declining trends in the IDR, particularly in the younger
age group during  subsequent surveys.

Key Words: Tuberculosis; Initial Drug Resistance; DOTS.
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047: TREATMENT OUTCOME AND TWO AND
HALF YEARS FOLLOW-UP STATUS OF NEW
SMEAR POSITIVE PATIENTS TREATED UNDER
RNTCP

Sophia Vijay, VH Balasangameshwara, PS Jagannatha,
VN Saroja and P Kumar: Indian J TB 2004, 51, 199-
208.

This study was undertaken in the city of Bangalore
to evaluate the treatment outcome of new smear positive
patients supported with pre and post-treatment
bacteriological profile and also to assess their
bacteriological and clinical status two and half years after
initiation of treatment.

It was a prospective cohort study among 271 new
smear and culture positive patients initiated on Cat I
regimen between April to December 1999 and followed-
up till treatment outcome and 2 ½ years thereafter.

Treatment success (cured and treatment completed)
of the study group was 67.9% as 24.7% patients defaulted
from treatment. Treatment failures and deaths during
treatment were 5.2% and 2.2% respectively. The success
rate among those initially susceptible to all drugs was
66.8%. While it was 66.6% in patients initially resistant to
more than one drug. However among 6 patients who had
initial resistance to INH and rifampicin with or without
resistance to other drugs, only 1 was cured. The
development of drug resistance during treatment was seen
in 1.3%. The proportion of bacteriological positivity and
mortality during follow up was significantly higher among
patients who defaulted from treatment. Relapses during
the intervening period were 11.4%.

Fully intermittent CAT I regimen was effective in
programme conditions, irrespective of the pre-treatment
drug susceptibility status. A high proportion of defaults
vitiated the treatment success of the cohort. The study
findings underscore the importance of strict adherence to
the programme guidelines for successful treatment
completion and a lasting cure.

Key Words: Treatment Outcome; DOT; Metropolitan City;
Cohort Study.

O48: JOURNEY OF TUBERCULOSIS CONTROL
MOVEMENT IN INDIA: NATIONAL
TUBERCULOSIS PROGRAMME TO REVISED
NATIONAL TUBERCULOSIS CONTROL
PROGRAMME

P Kumar: Ind J TB 2005, 52, 63-71

This article is based on the presentation delivered
during the 59th National Conference on TB and Chest
diseases organized by TAI held at New Delhi.  The
presentation passes through the saga of important landmarks
of the past dealing with era of pre-chemotherapy,
conventional and SCC over two decades and the present
era of DOTS spanning more than a decade.  It also touches
upon the likely challenges to be faced in the near future
for TB control

In the era of pre-chemotherapy, TB has been
recognized as one of the most ancient diseases as it has
been documented in the Vedas and Ayurvedic Samhitas as
early as 2000 BC. In 1882 discovery of TB bacilli by
Robert Koch inspired many facets of research in prevention,
control and therapeutic aspects of the disease.  The only
available mode of treatment during pre- chemotherapy era
was isolation, providing good food and ventilation in a
sanatorium.  In India, the first open-air sanatorium was
established in Ajmer during the year 1906. The Tuberculosis
Association of India was established in 1939. In 1948, Dr.
J. Frimodt Mollar introduced BCG vaccination in India
and around the same time, BCG laboratory was established
at Guindy, Chennai.

The development of anti-TB drugs commenced
since the 1940s and it provided a global impetus to the
efforts to control TB. In 1946, the Bhore Committee
recommended the establishment of an organized domiciliary
service for treating TB. A TB division was set up under
the Directorate General of Health Services, New Delhi in
the late 1940s. Dr. P. V. Benjamin was instrumental in
initiating the National Sample Survey, which revealed for
the first time the enormity of problem of TB in India. NTI,
Bangalore was established in 1959 with the primary
objective of formulating a nationally applicable programme
for TB control. After pilot testing NTP in Ananthpur district
in 1961, the programme was implemented in a phased
manner to cover 364 districts of the country in 1962.
During the era of conventional chemotherapy (1961-86),
the treatment for TB lasted for 12-18 months and hence
compliance to treatment was a problem.
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The Chingleput study on efficacy of BCG
vaccination initiated by Dr. Raj Narain in 1968 revealed
that it did not offer protection against pulmonary TB.
However, it was decided to continue the policy of BCG
vaccination in children as it gives protection against
childhood forms of TB.

The introduction of Rifampicin and Pyrazinamide
in treatment regimens has been very important milestones
in the fight against TB during the era of SCC (1986-1993)
as the duration of treatment was reduced to 6-8 months.
The SCC was result of the British Medical Research
Council trials conducted in East Africa, India, Hong Kong
and Singapore which was pioneered by Dr. Wallace Fox.

In 1992, an in-depth review of the NTP undertaken
by GOI and WHO which revealed several glaring
deficiencies in implementation of the programme. The GOI
stepped up TB control efforts by implementing the RNTCP
which adopted the DOTS strategy, in a phased manner
since 1993. The expansion of the DOTs strategy in India
is one of the fastest in the world and is continuing in
planned manner to cover the entire country by the year
2005. The programme has shown the achievements of high

sputum conversion and cure rates among the TB patients
and had also averted a large number of TB deaths. DOTS
strategy has been one of the most cost effective health
interventions. However, DOTS should be implemented
correctly and sustained over a period of time in order to
be successful. Operational research to monitor the over all
performance of RNTCP in the long run has also been
undertaken. Due importance are given to quality assurance
network in sputum microscopy under RNTCP, quality
assurance of drugs and re-vitalization of State TB Training
and Demonstration Centres (STDC). Modalities have been
worked out to involve medical colleges, private
practitioners and NGOs in the RNTCP to increase case
detection.

The future thrust areas in the TB control would be
in the fields of External Quality Assurance (EQA) of
microscopy centres, Human Resource Development (HRD),
Drug Resistant Surveillance (DRS), initiatives in IEC and
management of MDR TB cases under DOTS plus.
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