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Editorial

MEDICAL COLLEGES & RNTCP ‘HANDSHAKE':
FOUNDATION FOR THE FUTURE...

(Indian J Tuberc 2006; 53:1-2)

“Where there is a will, there is a way”

India is a typical example of a developing country with a multitude of problems related to health,
literacy and economics. However, as a nation, we need to understand that our economic productivity is
directly linked to the health of our people; in fact health, literacy and economic progress are interdependent
and should not be considered in isolation.

The impact of tuberculosis (TB) is greatest on the developing countries. It is estimated 99% of the
deaths and 95% of all TB cases occur in the developing world. The majority of people afflicted with TB are
in the economically active age grotpshough the fight against TB control in India has been a waxing and
waning story of success and failure; finally there is light at the end of the tunnel due to the Revised National
Tuberculosis Control Programme (RNTCP) or Directly Observed Therapy, Short-course (DOTS), as it is
popularly called. We are already aware that World Health Organization (WHO) has adopted DOTS as the
sheet anchor for “Stop TB Strategy” worldwide. Recently, phase Il trial suggests that when gatifloxacin is
used instead of ethambutol, the standard six-month regimen may be shortened to four months. This is the
most advanced shorter TB treatment regimen presently in development and could be available to the public
by the end of 2009, if it stands the test of scrdtiny

In India, over the years, TB control programmes had to be revised repeatedly due to various
reasons: lack of communication by the health care provider to the patient about the total course of
antituberculosis therapy (ATT) - patients stopped ATT after 1-2 months, once there was a feeling of well
being-just like patients stop medicines for a self-limiting upper respiratory tract infection!; logistical and
financial constraints of patients to procure ATT; lack of quality control on diagnostic facilities and anti-TB
drugs; lack of audit, evaluation and administrative accountability in the previous programmes.

The reason for success of DOTS has been that all the above lacunae have been taken care of i.e.
strong administrative and political will; good quality drugs and diagnostic facilities; directly observed therapy,
which improves interaction with the patient; and very importantly ongoing auditing plus evaluation (i.e. not
resting on the laurels of the initial success of the prografmiReyiews of intervention studies in low and
middle income countries suggest that the simple dissemination of written guidelines is often ineffective and
supervision and audit with feedback is an important tool to improve health worker performance and optimize
delivery of health care services

We also need to appreciate the fact that medical colleges (rather all educational institutions imparting

medical/paramedical degrees/diplomas) need to act as a role model for the budding medical professionals
who are the future health guardians of our society. In fact, it would not be an overstatement to say that the
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success of all national health programmes depends on the appropriate knowledge and role-modeling
indoctrinated in the future medical professionals during their training period. The aim of medical education
in any progressive country is to train medical professionals for the benefit of society at large and not
individual profit driven ventures.

Therefore, the integration of medical colleges in India with the DOTS programme is a natural
corollary. In this direction, All India Institute of Medical Sciences (AIIMS) and Central Tuberculosis Division
of Ministry of Health and Family Welfare in collaboration with WHO have taken the first step by initiating
a nodal plan, which is being implemented all over India for the last 4 years. The medical colleges implementing
DOTS in different states have been allocated to respective State Task Force (STF), which is supervised by
Zonal Task Force (ZTF). The National Task Force (NTF) is the central nodal body overlooking the
implementation of DOTS in medical colleges of the country. Already 4 national workshops for the involvement
of medical colleges in RNTCP have been organized at AIIMS. In each workshop, a time bound action plan
for STF/ZTF/NTF is formalized. The participants in the national workshops include faculty members from
medical colleges; state tuberculosis officers; representatives from central tuberculosis institutes - the main
aim being to promote a horizontal integration of the district health structure with the medical tolleges

The successful integration of DOTS with medical colleges has been a good starting point which
should be emulated for other health-related national control programmes; it also demonstrates that all
problems have a solution if we have an honest will to solve them!

S.K. Sharma and Gautam Ahluwalia
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LEAVES FROM HISTORY - 24

K.N. Rao
(1907 - 1988)

Born in 1907, Dr. K.N. Rao was a doyen of the medical profession. He joined the Indian Medical
Services in 1935. After short stints as Professor of Medical Jurisprudence, Vellore, Thoracic Surgeon and
TB Adviser to Government of Madras, he worked as the Director of Medical Services, Andhra Pradesh
from 1954-1963 and thereafter as Director-General of Health Services, Govt. of India till 1968.

Dr. Rao had to his credit several books published on Public Health and Medicine. Special mention
may be made of his books on Medical Education, Nation’s Health, Philosophy of Medicine, and India and
World Health. Students of Public Health will recall his numerous lectures in various Universities. His papers
on Surgical Treatment of Pulmonary Tuberculosis, Modified Thoracoplasty Operation and Tuberculosis
Control and Role of General Practitioners are read with esteem and respect.

Dr Rao was Chairman of the Expert Committee of the W.H.O. on Tuberculosis in 1964, Chairman
of the Executive Board of W.H.O. 1967-68, First President of World Federation of Public Health Association,
Consultant in Medical Education of the WHO/PAHO for Latin America in 1968, W.H.O. Visiting Professor
of International Health at the Toronto University and WHO Consultant in Medical Education in Sierra Leone
in 1970. As an authority on Family Planning and Population Control, Dr. Rao contributed valuable papers
for the guidance of the lay people and medical profession. He was a member of nhumerous Committees,
Commissions and Councils in India and abroad, and was the recipient of coveted awards like Dr. P.N.
Raju’s Oration Award of the Association of Physicians of India and B.C. Das Gupta Oration Award of the
Indian Public Health Association. Honorary L.L.D. was conferred on him by the Shree Venkateswara
University, Tirupathy.

As Chairman of the Tuberculosis Association of India, while he was the Director General of Health
Services, he did a great deal to expand the activities of the Association in various ways. He presided over
the National Tuberculosis Workers’ Conference in 1966. He initiated the compilation of a Text-Book on
Tuberculosis and was its Chief Editor. For nearly 40 years, Dr. Rao served the cause of health, especially
Tuberculosis with rare devotion, foresight and leadership. The Tuberculosis Association of India honoured
him with its Gold Medal in 1971.
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COURSE OF ACTION TAKEN BY SMEAR NEGATIVE CHEST
SYMPTOMATICS: A REPORT FROM A RURAL AREA IN SOUTH INDIA

Aleyamma Thomas, P.G. Gopi, T. Santha, K. Jaggarajamma, Niruparani Charles,
E. Prabhakaran and P.R. Narayanan

(Original received on 27.3.2005; Revised Version received on 13.5.2005; Accepted on 24.5.2005)

Summary

Objective To evaluate adherence to diagnostic algorithm of Revised National Tuberculosis Control Programme (RNTCP)
and course of action taken by smear-negative chest symptomatics (CSs).

Method Interviewing smear-negative chest symptomatics.

Results Of the 423 smear-negative CSs interviewed, 85 (20%) were not prescribed antibiotics and only 133 (39%)
received it for more than seven days. Of the 148 patients with persistence of symptoms, 83 (56%) returned for further
investigations and only 39% were X-rayed. Main reasons for not returning were: ‘not aware’ or ‘consulted another health
provider.’

Conclusion Strict adherence to diagnostic algorithm and proper counselling of patients are important for diagnosing
smear-negative pulmonary tuberculosis (PTB) cagéddian J Tuberc 2006; 53:4-p

Key words Tuberculosis, diagnostic algorithm, smear negative

INTRODUCTION patient is diagnosed to have smear-negative
pulmonary tuberculosis (PTB).
Although detection and cure of smear-
positive tuberculosis (TB) remains the foremost We undertook a study in one tuberculosis
priority of a tuberculosis control programmeunit of Tiruvallur district, Tamil Nadu to evaluate
diagnosis and management of smear-negative Ttie course of action taken by smear negative
cases cannot be overlooked. In recent years, smeymptomatics and adherence to the protocol for
negative tuberculosis is being reported momiagnosing smear-negative PTB cases in the RNTCP.
frequentlywith HIV co-infectiort. If left untreated,
28% — 40% of smear negative chest symptomatiRlETHODOLOGY
with an abnormal X-ray may develop active TB over
a two-year period?, A population of 580,000 was covered by
17 governmental primary health centres (PHCs)
In the Revised National Tuberculosis Contravhere out-patients voluntarily sought care for their
Programme (RNTCP) of India, medical officers arehest symptoms. Three heavily utilized PHCs with
trained to diagnose smear negative TB usingnaicroscopy facilities were selected for this study.
standardized protocbl Chest Symptomatics (CSs)All patients with cough of 3 weeks or more were
defined as cough of 3-weeks or more, with 3 sputuraferred for 3 sputum smear examinations.
smears (SS) negative for acid-fast bacilli (AFB)
should be prescribed a course of antibiotics for 7- We obtained the list of all smear-negative
10 days and asked to return for follow ugCSs during the period October 2001 to August 2002
examination, if symptoms persist. Chest X-raffom the laboratory registers. The three centres were
should be done when patients with symptoms retwisited sequentially. Approximately, one month after
for follow-up. If X-ray is suggestive of TB, thesputum examination, a trained health worker

Tuberculosis Research Centre (ICMR), Chennai
CorrespondenceDr. P.R. Narayanan, Director, Tuberculosis Research Centre, Mayor V.R. Ramanathan Road, Chetput,
Chennai-600 031; E-mail: nrparanj@md2.vsnl.net.in
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interviewed the patients at home using a structured Among 83 non-responders to antibiotics
guestionnaire. Patients were asked about the numiaio returned, only 32 (39%) had a chest X-ray
and type of tablets prescribed and the duration fimken. Of the 51 patients who were not X-rayed
which the drugs were prescribed. Patients, who had return, 39 belonged to the PHCs with X-ray
persistence of symptoms after the medication, wdeility and the remaining 12 were from PHCs
asked, whether they returned to the health centwéhout X-ray facility. Since the providers were
for follow up and the type of investigations donenot interviewed in this study, we do not have
Patients, who did not go back, were asked about finédormation as to why X-ray was not done for
reasons for the same. these patients.
RESULTS Course of action by chest symptomatics

Of the 423 patients interviewed, 85 (20%) Of the 148 patients, whose symptoms
were not prescribed antibiotics. Among the 33@ersisted after antibiotics, 65 (44%) did not return to
patients who received antibiotics, only 133 (39%he PHC for follow-up. The reasons (multiple reasons)
received it for 7 days or more, 65 (19%) for 4-6r not returning were: 37% consulted other providers,
days and 140 (41%) for 1-3 days. We analys&$% did not know that they needed to return and 25%
the data according to PHCs and found that neadye to inconveniences such as pressure of work, loss
50% of patients were given antibiotics fer7 of wages, etc. Among 85 patients who were not
days in 2 centres while in the third centre (thgrescribed antibiotics, 81 had persisting symptoms and
centre with higher case-load), only 35% werenly 50% re-attended. Among those who did not re-
given antibiotics, a statistically significantattend, 59% consulted other providers.
difference (p= 0.04). After the course of
antibiotics, 190 (56%) patients reported that theldISCUSSION
chest symptoms subsided. Of the remaining 148
patients with persistent symptoms, 83 (56%) The findings of this study indicate that the
returned to the PHC. The proportion of patienRNTCP diagnostic algorithm for smear negative
who did not respond to antibiotics given for 1-3pulmonary tuberculosis was not followed properly
4-7 and >7 days were 45%, 44% and 38% this area. Antibiotics were generally not prescribed
respectively and the difference was ndbr 7-10 days, possibly because drugs are usually
statistically significant. prescribed only for 2-3 days at a time at governmental

Patients interviewe

423
[ ' 1
Antibiotics given No antibiotics
338 85
[ ' 1 [ ' 1
Symptoms subside Not subsided Symptoms subside Not subsided
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—— —— ——— ———
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Fig.: Course of action taken by smear negative chest symptomatics in a rural area
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health facilities. In the present study, antibiotics weteeatment so that when patients switch from

given for 1-3 days to 41% of the patients. Inadequaiee provider to another, they continue to get

antibiotic therapy may not alleviate the symptomadequate care.

and patients may be erroneously started on treatment

for tuberculosis. This could put unnecessary burddCKNOWLEDGEMENTS

on the health system as well as the patients. Failure

to respond to 7 to 10 days of antibiotics could be an The authors are grateful to Prof. N.K.

additional indicator of smear negative PTB. WilkifsorGanguly, the Director General of the Indian Council

reported that sensitivity of ZN smear for diagnosingf Medical Research for his encouragement and

smear negative culture positive patients rose frasapport. We thank the State Tuberculosis Officer,

61% to 80% when combined with a failed clinicalamilnadu and the district officials for permitting us to

response to antibiotic trial. carry out the study. The assistance given by Dr. Renu

Garg, WHO consultant, during protocol preparation,

Chest X-ray has an important role irand report preparation is gratefully aknowledged. The

diagnosing smear negative PTB. In this study,s&rvice rendered by Mr. A. Gopinathan for data entry

proportion of cases might have been missed dueattd data management is gratefully acknowledged.

non-availability of X-ray since only 39% were X-rayed

among those who returned due to persistent The analysis and presentation of the data

symptoms. Harries et®aéported that including X-ray was supported in part by the World Health

in the four parameters, similar to RNTCP diagnost@rganisation with financial assistance provided by

algorithm, helped to diagnose smear negative patiettee United States Agency for International

Development under the Model DOTS Project.

In this study, only 56% of the smear

negative symptomatics with persistent symptonREFERENCES

after a course of antibiotics returned within one
month for further investigations. Thirty seven-
percent patients approached another health
facilities and 25% did not know they had to return
for follow-up.

2.

Our study has the following limitations:

Firstly, the results are based on patient interviews
and their perceptions and recall capacity regardigg
the duration of antibiotics. Secondly, interviews
were done only for patients who returned to
collect sputum results. As patients selecte4d
themselves, it was a sample of convenience.

Our study underlines the importance
of careful and regular supervision and
monitoring to check adherence to diagnostic >
algorithm, which is crucial for optimal
performance of RNTCP. The findings also
emphasise the need for proper communication
with patients and motivation by the health 6
staff, especially Medical Officers. Also, there
is a need to train private physicians on the
national guidelines for diagnosis and
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ESTIMATION OF ANNUAL RISK OF TUBERCULOSIS INFECTION AMONG
CHILDREN IRRESPECTIVE OF BCG SCAR IN THE SOUTH ZONE OF INDIA

P. G. Gopt, R. Subramant, C. Kolappar?, V. Venkatesh Prasagiand P. R. Narayanaf

(Original received on 31.3.2005; Revised Version received on 18.10.2005; Accepted on 25.10.2005)

Summary

Objective: To estimate the proportion infected and compute Annual Risk of Tuberculosis Infection (ARTI) among
children irrespective of BCG scar and compare with that among children without BCG scar.

Methodology Tuberculin survey was conducted in south zone of India as a part of the nation-wide survey to estimate the
ARTI in different parts of the country and ARTI was computed among children without BCG scar excluding children with
BCG scar. In this exercise, the tuberculin test results of children with BCG scar and irrespective of BCG scar were
considered for analysis and the results were compared.

Results The prevalence of infection and ARTI estimated among children irrespective of BCG scar aged 1-9 years were
5.7% and 1.0% (95% C.I: 0.8-1.3) respectively. The corresponding figures among unvaccinated children were 5.9% and
1.0% (95% C.I: 0.7-1.4) respectively. The ARTI among children irrespective of BCG scar were similar to that among
unvaccinated children.

Conclusion Estimation of proportion of children infected and computation of ARTI using mirror-image
technique could be undertaken among children irrespective of BCG scar among children aged either from 1-9
years or 5-9 yearglndian J Tuberc 2006; 53:7-1]L

Key words Prevalence of infection, ARTI

INTRODUCTION method of detecting individuals infected with
Mycobacterium tuberculosigVith an increase in the
ARTI is an epidemiological index used tdBCG vaccination under the Universal Immunization
evaluate and monitor the tuberculosis situation inRrogramme (UIP), it is difficult to obtain sufficient
community or country. It is derived from tuberculirchildren without BCG scar for conducting a
surveys that measure the prevalence of tuberculasiberculin survey. The interpretation of the results
infection. Conventionally, the estimation of this indekecomes difficult when the BCG vaccination
is restricted to children without a Bacillus Calmetteoverage is very high. Moreover, the children without
Guerin (BCG) scar. Usually, children with BCG scaBCG scar may not be representative sample because
are excluded from the analysis of prevalence tifese children may be different from BCG vaccinated
infection and subsequent estimation of ARTI. Thishildren with respect to accessibility, awareness of
is because BCG induces a tuberculin sensitivihealth care and socio-economic status. It also
causing cross-reaction with tuberculosis infectioncludes a proportion of children vaccinated at birth
and complicates the interpretation of test results tisat do not leave behind a scar and in another
identify natural infection withMycobacterium proportion the BCG scar wanes in due cour§he
tuberculosis The tuberculin surveys have got manj\RTI estimated from test results among these
other limitations like standardization andhildren becomes difficult for interpretation. This
administration of tuberculin vials, reading of the teseport summarizes the results of estimating the ARTI
results and cross-reaction with environment&ifom tuberculin test results among children
mycobacteria. Still, the tuberculin skin test is therespective of BCG vaccination included in the south
only routinely available and comparatively cheapone of India as a part of the nationwide sufvey

Tuberculosis Research Centre, Chennai

1. Assistant Director 2. Deputy Director 3. Technical Officer 4. Director

CorrespondenceDr. P.R. Narayanan, Director, Tuberculosis Research Centre, Mayor V.R. Ramanathan Road, Chetput, Chennai-600 031
Ph: +91 (044) 2836 9600 / 9500; Fax: +91 (044) 2836 2528/2525; e-mail: nrparanj@md2.vsnl.net.in
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conducted during 2000-2003 by NationaRESULTS
Tuberculosis Institute (NTI), Bangalore and

Tuberculosis Research Centre (TRC), Chennai. A total of 52,951 children aged 1-9 years
were registered for the survey. Among these, 32,744
MATERIAL AND METHODS (64%) had BCG scar. The mode was located at 19

mm as seen from the distribution of reaction sizes

The whole country was divided into fourof these children (Fig. a). Same was the mode located
zones namely; north, west, east and south. A randonthe distribution of reaction sizes among children
sample of children aged 1-9 years was selected fravithout BCG scar and irrespective of BCG scar
each of these zones and the survey was condudfeids. b & c). The prevalence of infection and ARTI
meticulously and rigorously following theestimated in BCG vaccinated children aged 1-9 years
guidelined. The tuberculin survey among childrenwere 5.4% and 1.0% (95% C.I: 0.8-1.2) respectively
aged 1-9 years old was carried out in the south zdfi@ble). The corresponding figures among
by TRC during 2000-02 A total of about 53,000 unvaccinated children were 5.9% and 1.0% (95%
children irrespective of BCG scar status were includ€l: 0.7-1.4) respectively as already repcttddhe
in the survey. The estimation of sample size, stugyevalence among children aged 1-9 years
area, sampling procedure, data collection, analysisespective of BCG scar was 5.7% with an ARTI of
and interpretation of the data on test results amoh@% (95% C.I:0. 8-1.3). The proportion infected
children without BCG scar and interpretation of thevas 2.9% corresponding to an ARTI of 0.9% for 1-
results are described in detail elsewhelde test 4 year age group and 7.7% for 5-9 year age group
results of children with BCG scar and thoseorresponding to an ARTI of 1.0 % (95% C.I: 0.8-
irrespective of BCG scar were considered fdr.3). It could be seen that the ARTI computed among
analysis in the present report. The prevalence dafildren irrespective of BCG scar was similar to that
infection was calculated by weighted analysis usiregnong children without BCG scar.
the mirror image meth@after locating the mode in
the right side of the frequency distribution of The proportion infected among vaccinated
tuberculin test results of vaccinated children. ARTdhildren was 4.7% for rural and 6.8% for urban
was derived from the estimate of prevalence sfrata and the corresponding estimates of ARTI were
infection and 95% confidence intervals wer8.9% and 1.3% respectively. For male and female
calculated for different estimates of ARTI. children, the prevalence of infection was similar

proportion (% of children)
(o0]

6
4
2 _’_'_I—iH

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Reaction size (mm)

Fig (a) : Distribution of reaction sizes among children with BCG scar
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namely; 5.1 % and 5.7% (ARTI: 1.0% and 1.1%lith M. tuberculosisand hence is usually studied in

respectively. unvaccinated children. When vaccinated children were
also included, there could be a possibility of the skin
DISCUSSION test results contaminated by BCG induced tuberculin

sensitivity. The possible contamination due to BCG
The present study explored the possibility ofaccination in skin test results could be removed by
estimating the ARTI among children irrespective aipplying mirrorimage method in estimating prevalence
vaccination status and compared the findings with thaftinfection and ARTI among children including those
among the unvaccinated children. The analysis showettcinated. The analysis of the data showed that the
that the tuberculosis infection was similar in all theroportion of children infected was 5.4% (ARTI of
groups, namely, unvaccinated, vaccinated add%) compared to 5.9% (ARTI of 1.0%) among the
irrespective of vaccination status. In fact, tuberculosisivaccinated children aged 1-9 years using the mode
infection among children refers to natural infectioat 19 mm on the right hand side of the frequency

20
18

proportion (% of children)
(o0]
|

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Reaction size (mm)

Fig (b) : Distribution of reaction sizes among children without BCG scar

proportion (% of children)

6
4 -
2 _’_’_'_'—11

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Reaction size (mm)

Fig (c) : Distribution of reaction sizes among children irrespective of BCG scar
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Table: Prevalence of infection and ARTI among children without, with and irrespective of BCG scar

P.G.GOPI ET AL

Children without BCG ) ) Children irrespective of
Age Children with BCG scar
(in scar BCG Scar
years) [7p x9p) ARTI (%) P (%) ARTI (%) P (%) ARTI (%)
1-4 2.3 0.7(0.5-1.0) 3.0 1.0(0.8-1.2) 2.9 0.9(0.8-1.1)
5-9 7.9 1.1(0.7-1.5) 7.3 1.0(0.7-1.2) 7.7 1.1(0.8-1.3)
1-9 5.9 1.0(0.7-1.4) 5.4 1.0(0.8-1.2) 5.7 1.0(0.8-1.3)

*Prevalence of infection.
Figures in parenthesis indicate 95% Confidence Interval.

distribution of reaction sizes. This distribution was n@ large population of children is not required for
unimodal; might be due to the BCG induced sensitivigstimation of ARTI if we combine children with and
showing a decline with tilfieMoreover, the proportion without BCG scar. The analysis was repeated by taking
infected was not influenced by the extent of BC@bout 25% random sample of children irrespective of
coveragé Also, natural infection takes placeBCG scar status equivalent to size of the sample of
irrespective of whether the child was vaccinated witmvaccinated childrénThere was no difference in
BCG or not. The data showed that the estimation thie prevalence of infection and ARTI compared to that
infection in BCG vaccinated children is independent among the total children studied (data not shown).
the BCG induced tuberculin sensitivity. A sty

tuberculin sensitivity in BCG vaccinated children The prevalence of infection and ARTI were
conducted by NTI showed that a large proportion afgher in urban children compared to that among rural
children with BCG scar did not develop a significantighildren. This was similar to the findings in
high degree of tuberculin sensitivity and the effect oinvaccinated children already reported. There was no
BCG induced sensitivity is insignificant if prevalencéifference in the proportion infected among male and
of infection is computed by mirror-image method. lfemale children.

another studyy NTI reported that under similar

situation, the ARTI could be estimated among BCG It should be borne in mind that the
vaccinated children. Of late, NTI has conductesiethodology of estimating children infected and the
another studdamong school children and substantiatetbmputation of ARTI is controversial and
the earlier findings that the estimated prevalence amgmgblematié. When ARTI is used to measure the
children with BCG scar was similar to that amongend, it does not depend strongly on the proportion of
children without BCG scar and suggested inclusion cfiildren with BCG scar. Locating the mode in the
BCG vaccinated children for the purpose of computirgistribution and calculating the ARTI using the mirror-
ARTI. NTI* has further analysed the data of thisnage method substantiate this further because this
nationwide survey collected from the rural areas efiminates the contamination in the tuberculin test results
the other three zones of the country namely; northje to BCG vaccinatidnin spite of the limitation of
west and east and concluded that tuberculin survéyderculin survey, it remains an important
may be conducted irrespective of BCG scar statepidemiological tool to assess the tuberculosis
among children 5-9 years when BCG vaccination $ituatior

given using Danish 1331 strain during infancy under
UIP. The findings of the analysis showed that
The present study included a very large sampte the event of non-availability of sufficient
size of about 53,000 children irrespective of BCG scaumber of unvaccinated children (estimated
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sample size) especially when the BCG coverage is
relatively high, the ARTI could be computed by
including children irrespective of BCG scar. In
conclusion, our data provides strong evidence that
BCG vaccinated children may be included for
tuberculin surveys and ARTI may be estimated 3
either from children aged 1-9 years or 5-9 years.
These estimates are comparable to that estimated
from unvaccinated children and may be used to
evaluate and monitor the tuberculosis situation 4.
in the community. The current estimate of ARTI
can be used as baseline information and compared
to that of any future ARTI survey(s) to measure
the impact of tuberculosis control programme in
the area. 5.

ACKNOWLEDGEMENTS 5

The authors are grateful to Dr. L.S. Chauhan,
DDG (TB), New Delhi and Dr. P. Jagota, former
Director, NTI, Banglore for their support, guidancg'
and assistance in the conduct of the study. The authors
would like to express their gratitude to Dr.
Elangeswaran, Director, BCG Vaccine Laboratory;
Guindy, Chennai for supplying the tuberculin vials for
the entire survey. The authors would also like to mention
the contributions by the field staff members of thg
Epidemiology unit of TRC in meticulous data collection
and staff of Statistics & Electronic Data Processin
Divisions of the Epidemiology unit for their efforts int®"
computerizing, maintaining and analyzing the data. Mr.
R. Hariharan’s help is also acknowledged for secretarial

assistance. 11.
REFERENCES 12.
1. WHO Tuberculosis Research Office. Certain characteristics

11

of BCG-induced tuberculin sensitivitiull Wid HIith Org
1955;12: 123-141.

Arnadottir T, Rieder HL, Trebueq HT, Waaler HT.
Guidelines for conducting Tuberculin skin test surveys in
high prevalence countrieSubercle and Lung Di4996;

77: suppl.1-20.

Annual Risk of Tuberculosis Infection in different zones
of India: A National Sample survey 2000-2003. Govt. of
India, Directorate General of Health Services; National
Tuberculosis Institute, Bangalore and Tuberculosis Research
Centre, Chennai.

Kolappan C, Gopi PG, Subramani R, Chadha VK, Kumar
P, Venkatesh Prasad V, Appegowda BN, Nagabhusana Rao
RS, Sashidharan R, Ganesan N, Santha T, Narayanan PR.
Estimation of Annual Risk of Tuberculosis infection (ARTI)
among children aged 1-9 years in the south zone of India;
Int J Tuberc and Lung Di2004;8(4). 418-423.
Tuberculosis Prevention Trial, Madras. Trials of BCG
vaccine in south India for tuberculosis preventilom J

Med Resl980;72(suppl): 1-74.

Chakraborthy AK, Ganapathy KT, Gothy GD. Prevalence
of infection among unvaccinated children for tuberculosis
surveillancelnd J Med Red498072 7-12.

Chadha VK, Jagannatha PS and Suryanarayana HV.
Tuberculin Sensitivity in BCG Vaccinated children and its
implication for ARI Estimationindian J Tuberc2000;

47: 139-146.

Chadha VK, Krishna Murthy MS, Shashidhar AN, Jagannath
PS and Magesh V. Estimation of Annual Risk of Tuberculosis
infection among BCG vaccinated childrémdian J Tuberc
1999;46: 105-112.

Chadha VK, Jagannatha PS and Shashidhar J Savanur. Annual
Risk of Tuberculosis infection in Bangalore cltydian J
Tuberc2001;48: 63-71.

Chadha VK, Jagannatha PS, Kumar P. Can BCG-vaccinated
children be included in tuberculin surveys to estimate the
annual risk of tuberculous infection in Indi&#.J Tuberc
Lung Dis 2004;8(12):1437-1442.

Reider H L. Methodological issues in the estimation of the
Tuberculosis problem from tuberculin surveéligberc and
Lung Dis1995;76:114-121

Martien W. Borgdorff. Annual Risk of Tuberculosis
infection — Time for an updat&®orld Health Organization
2002;80(6). 501-502.

Indian Journal of Tuberculosis



Otiginal Article

ESTIMATING PROVIDER COST FOR TREATING PATIENTS WITH TUBERCULOSIS
UNDER REVISED NATIONAL TUBERCULOSIS CONTROL PROGRAMME (RNTCP)

M. Muniyandi, R. Rajeswari and R. Balasubramanian

(Original received on 24.8.2005; Final Version accepted on 6.12.2005)

Summary

Background: The Indian tuberculosis control programme is the second largest health programme in the world. Sustaining
this programme in India will require continued financial support, particularly for drugs and contractual personnel. In
addition, the costs for diagnosis, supervision and salaries for regular programme personnel need to be sustained.
Objective:To measure unit provider cost for treating patients with tuberculosis.

Methods:All government health facilities situated in one tuberculosis unit (TU) of Tiruvallur district were visited in order

to evaluate daily practice of TB diagnosis and treatment. We interviewed administrators in these health facilities to
gather data on modalities for diagnosis, treatment and monitoring of tuberculosis patients. In addition, relevant financial
records from all health facilities were scrutinised for data collection. The cost analysis was done for diagnosis, treatment
and monitoring of TB patients treated under DOTS programme in the year 2002 For this study only the recurrent cost
(not the capital cost) is considered, even though the programme puts in a lot of investment at the preparatory stage of
the programme e.g. upgrading of labs and drugs stores, microscopes, motorcycles etc. Cost incurred on smear microscopy,
chest X-ray and drugs were classified as direct cost. Indirect cost is calculated based on proportion of staff time for TB
care delivery and for supervision of TB services. The exchange rate at the time study was 1$=Rs 46.

Results:Unit cost for smear microscopy was estimated to be Rs 10/-; for radiography Rs 25/-; and drug cost for Category

I Rs 392/-; Category | with extension Rs 495/-; Category Il Rs 729/-; Category Il with extension Rs 832/- and Category
Il Rs 277/-. Including other recurrent expenditures like salary, materials, and maintenance, the overall unit provider cost
to treat a TB patient was Rs 1587/- for Category |, Rs 1924/- for Category Il and Rs 1417/- Category Il
Conclusion: TB inflicts considerable economic burden on the overall health system. This information is vital for policy
makers and planners to allocate adequate budget to the progranitiélian J Tuberc 2006; 53:12-1]

Key words Unit provider cost, DOTS

INTRODUCTION Various studies have reported the economic burden

posed by tuberculosis on TB patients and the
The Revised National Tuberculosis Contrahatior?. However unit cost incurred for providing

Programme (RNTCP) of India is the second largesare by the governmental health care system, which

programme in the world and it is integrated witincludes costs of diagnostic tests, drugs and service

primary health care servicedndia has an extensivecosts, has not been evaluated. In this study, we have

network of primary health centres (PHCs) and thettempted to estimate unit cost in providing care to

are involved in all the public health programmes sudiB patients.

as immunization, reproductive and child health

programme, school health programme, tuberculo$ATERIAL AND METHODS

and malaria control etc., in addition to treatment of

minor ailments. Setting

Information on the cost of providing health Tamil Nadu has 29 districts each covering
services is essential for good planning angbpulations ranging from 1.5 to 4.5 million. The
management that leads to an efficient use of limit&dstrict TB Centre (DTC) is situated at the district
resources However literature on cost analysis ofheadquarters, with a District TB Officer (DTO)
health services in developing countries is scaras the overall manager of the TB programme in

Tuberculosis Research Centre (ICMR), Chennai
CorrespondenceDr P.R. Narayanan, Director, Tuberculosis Research Centre (ICMR), Mayor V.R. Ramanathan Road, Chetput, Chennai — 600
031; Tel: (+91) 44 28369600; Fax: (+91) 44 28362528; E-mailaranj@md?2.vsnl.net.in
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the district. At the sub-district level, there is onen the information collected, the following costs
TB Unit for every 500,000 population andvere estimated:
designated microscopy centres (DMC) for every
100,000 population. Within a district, there are ¢« personnel cost, including supervision and
General Hospitals (GHs) at the district and taluk  monitoring:
levels, block primary health centres each cateringe cost of a drug regimen:
to 100,000 — 150,000 population, with 2-3 < cost of a sputum smear examination; and
Primary Health Centres (PHC) within the < cost of a chest X-ray.
catchment area of a block PHC. The PHC, the
basic health unit caters to rural populations ¢from these, we estimated the total cost for
about 30,000. Within the administrative contrahanagement of a tuberculosis patient
of the PHCs, there are sub-centres which cover
a population of 5,000, and these are the most A profile of the government health facilities
peripheral units of the governmental health delivegyailable, including microscopy centres, and the list
system in rural areas. of health personnel involved in health care, was
collected. Out-patient attendance data of the year
India’s Revised National Tuberculosi2002, number of chest symptomatics identified,
Control Programme (RNTCP), an adoption of theumber of sputum microscopy examinations
internationally recommended Directly Observederformed and number of TB patients diagnosed and
Treatment Short course (DOTS) strategy, focussiarted on treatment in the above area, was collected.
on providing free quality sputum smear
microscopy for diagnosis as well as quality drugs Information on the various activities of the
for treatment free of cost. This strategy alslealth staff was collected. This included the time
provides decentralized treatment services closedpent on various field activities by the staff. On the
patients’ residence under direct observation withasis of proportion of time spent on TB patients for
the help of government health workers andiagnosis and treatment, staff costs were determined.
community volunteers.
Medical officer screens all persons attending
Study area Outpatient Department and selects the TB suspects.
For each TB suspect identified, he spends 5 minutes
This study was conducted in d&or eliciting history of complaints and for ordering
Tuberculosis Unit, covering a population obf 3 sputum examinations. Duringf 2isit he spends
580,000, of a rural district of Tamil Nadul0-15 minutes to scrutinize the smear results and
(Tiruvallur), where RNTCP has been in place sinder eliciting history of previous Anti TB Treatment,
May 1999. In 2002 the case detection was 84%ategorization, health education and for starting
conversion rate 87%, treatment success was 7%#atment card. If patients default 2-4 hours are spent

and default rate was 15%. for visiting patients’ house. For weekly review all
patients started on RNTCP regimen 1 hour is spent.

Study design Every month 4-5 hours are spent for preparation of
monthly programme management report and

Data collection guarterly report. Laboratory Technician spends 30%

of his time for TB work.
All the government health facilities, including sub-
centres, situated in this TB Unit were visited anf@lype of cost calculated
all records pertaining to the TB programme were
examined. The following information was Only financial costs were considered,
collected: staff salary, costs incurred for reagentscluding costs associated with tuberculosis services
drugs, maintenance, stationery and fuel etc. Basauld those costs which vary with output levels.

Indian Journal of Tuberculosis



14 UNIT PROVIDER COST FOR TREATING PATIENTS UNDER RNTCP

Variable costs shared or joint costs were calculatBESULTS
using proportional time allocation (proportion of staff
time). Capital costs were not included in this study. The profile of health facilities, the staff
pattern and the case finding activities of the TB
Following definitions were used to calculate the control programme are described in Table 1. There
costs were 15 Primary Health Centres, 2 Government
Hospitals, 12 centres offering microscopy
Cost: The value of resources used to produdacilities and 120 treatment centres. The health
something, including a specific health service or@ersonnel available for tuberculosis treatment in
set of services this area were 48 Medical Officers (MOs), 12
Laboratory Technicians (LTs), 117 Health Visitors
Total cost Total cost is sum of direct and(HV)/ Staff Nurse/ Health Assistant/Multipurpose
indirect costs. Health Supervisor, 102 Multi-Purpose Health
Worker, 1 Senior Treatment Supervisors (STS)
Costs incurred on smear microscopy, cheahd 1 Senior Tuberculosis Laboratory Supervisor
X-ray and drugs were classified as direct coqiISTLS).
Indirect cost was calculated based on proportion of
staff time for TB care delivery and for supervision In the year 2002, number of chest

of TB services. The prevailing exchange rate at tf¥mptomatics examined were 5717 and 892 TB
time of study was 1$=Rs 46. patients were detected. For these patients the unit

cost was estimated, including cost for follow-up

Unit Cost: A unit cost is a simple averageSPUtum microscopy.
or the cost per unit of outcome (i.e. is an indicator The unit costs for tests done for TB
average cost per patient treated: salary are given in Table 2. The unit cost for sputum
smear microscopy was Rs 10/- and for radiography
Total cost for tuberculosis services Rs 25/-. The cost of drugs for category |
Total tuberculosis patients registere®Rs 392/-; category | with extension Rs 495; category

for treatment Il Rs 729/-; category Il with extension Rs 832/- and

Unit Cost =

Table 1: Profile of health system and tuberculosis case finding in one TU of Tiruvallur district of Tamil Nadu

Health facilities
PHCs 15
Government Hospitals 2
Microscopy centres 12
Treatment centres 120
Health personnel
Medical Officers 48
LTs 12
HV/Staff nurses/Health assistants/Multipurpose health 117
supervisors
Multi purpose health workers 102
Anganwadi workers 1047
STS 1
STLS 1
Case finding
Total outpatients 625696
Chest symptomatics 5717 (1%)
Tuberculosis Patients 892 (0.1%)
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category Il Rs 277/-. technicians spend 30% of their working time for TB
services. Cost for personnel for complete treatment
The proportion of time spent for TB servicesf a patient was estimated as follows: Medical Officer
by different health personnel ranges from 100% f&s 116/-, Laboratory Technician Rs 54/-, STS Rs
personnel working in the district TB centre to <10%29/-, STLS Rs 183/-, Health visitor Rs 187/-,
for health visitors working in the field. LaboratorySupporting staffs (Nurse, Pharmacist, Assistant,

i i 2027
2000- ODirect EIndirect 1024
1690
1587 1417
- . l
: -
o
£
€ 1000-
>
o
g
<
500
O L} L} L} L} 1
CATI CAT | (Ext) CAT I CAT Il (Ext) CAT Il

Fig. 1: Unit provider cost ( direct and indirect) to treat a tuberculosis patient under RNTCP.

Table 2: Unit cost for tests, drugs and personnel
for tuberculosis treatment in one TU of
Tiruvallur district of Tamil Nadu

Diagnosis

Cost Rs

For one smear examination 10

one radiograph 25

For regimen

Category | 392

Category | (with extension)| 495

Category I 729

Personnel Category Il (with extension) 832
70% Category lll 277

0 For personnel

Medical Officer 116

Laboratory Technician 54

Health visitor 187

Supporting staff 161

DTC 284

Fig. 2: The proportion of cost spent for diagnosis, | STS 129

drugs and personnel to treat a TB patient | STLS 183
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16 UNIT PROVIDER COST FOR TREATING PATIENTS UNDER RNTCP

Menial staff, Watchman) Rs 161/- and for all thdocumen®. But in our study, we observed that the
DTC staff together (MO, HV, Pharmacistcost spent on personnel was distributed among
Radiographer, Assistant, Hospital worker, Sanitamarious group of workers and this suggestion may
worker, Lab Technician and Driver) Rs 284/-.  not be applicable to the existing set up.

Thus, the overall (direct and indirect) unit Cure of infectious TB patients is, currently,
provider cost to treat a TB patient was Rs 1587/- (Rse best form of prevention. The DOTS strategy
1114 + Rs 473) for category |, Rs 1924/- (Rs 1114h&as shown to increase the successful treatment
Rs 810) for category Il and Rs 1417/- (Rs 1114 + Rsitcomes of TB treatment from below 50% to over
303) category Il (Figure 1). Of the overall unit provideB0%. Ravindra Dholakia reported that if the Indian
cost, about 70% was spent on personnel, 25% on drggsernment spent even $200 million per year on

and 5% on diagnosis (Figure 2). effective DOTS implementation, the tangible benefit
to Indian economy would be worth at least $750
DISCUSSION million per yeat.
The main finding of the present study is that Our estimates demonstrate that the adoption

the overall unit provider cost per patient treated undefr DOTS by the TB control programme is cost
national TB control programme in this area ranged froeffective as DOTS achieves the lowest cost per person
Rs.1400/- ($30) to Rs.2000/- ($43) according to theeated compared to the estimated costs reported%arlier
category of treatment. For this calculation, the cosisd the greatest effectiveness with regards to lives
of the drugs and investigations and the salaries of stedived and relapses avoided. In particular, avoiding
(shared costs) were included. Similar findings werelapse has potentially important public health
reported in a WHO report from India in 2004 on cogtnplications, due to the reduction of cases of TB with
and cost effectiveness of public private mix, whichubsequent reduction of provider cost associated with
found that the average cost per patient successfutiapse. One of the major benefits of effective treatment
treated to be around US$30-40 when only public sectothe prevention of further transmission. A study done
costs were consideredHowever, this figure was in Indonesia showed that every dollar invested on TB
considered to be low by international standardsontrol can give a return of at least $55 over 20 years
Similarly in an earlier study conducted prior to RNTCFhe World Bank has hailed DOTS as “one of the most
implementation, the cost of health services providedst effective interventions availablieCountry studies
at PHC to diagnose a TB patient was Rs 1350/- in the early 1990s from Malawi, Mozambique and
Tanzania showed the cost of TB interventions ranging
Of the overall unit provider cost offrom $19-52 per life saved. However drug costs were
Rs 1400/- ($30), around 70% of the costs were speptto four times higher at that time. Today the DOTS
on personnel salaries etc and around 25% on drugjslg package can be purchased for as little a% $10
Similarly, a study from Thailand showed that evemhis means that investing in TB control willimmediately
though the costs of drugs used in 3 short — coussve lives,. Over time, TB control will also “turn a
regimens were lower than the cost of the standarbfit” as it reduces the disease burden on society.
regimen, from the provider perspective, the total
provider costs were ‘the highest due to the highest In 1997, we undertook a study to measure
routine service costs as a cost of providing caretige socio economic impact of TB on patients and their
not limited only to drug costs but also includes othéamilies. Based on the findings of the study, projections
services costs One of the ways of reducing costsvere made on economic burden caused by TB in India.
for curative care suggested in an earlier report wiisvas estimated to be more than Rs 13000/-crores
to substitute the better-paid medical officers by lowé$3 billion) per year including loss of wages incurred
paid paramedical staff as the TB control programnhg patients an account of TB. The patients spent more
is integrated with the primary health care servidhan Rs 645/- crores ($180 million) on private TB¥are
and is decentralized up to the community (WH®Vith the DOTS strategy, more patients are getting
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diagnosed early, sputum conversion occurs early daddmanities and Social Sciences, Indian Institute
8 out of 10 patients started on treatment are curedddy Technology, Chennai and Prof Padmini
6-month& This means that the number of workdaySwaminathan, Director, Madras Institute of
lost will be reduced, which will reduce the economiBevelopment Studies, Chennai, for their valuable
burden to the country. guidance and comments. The authors thank Mr P
Annamalai Baskaran and Mr Ch P Prakash Kumar
for data collection. The authors are grateful for
the assistance and co-operation of the State
The costs have been estimated only for oliuberculosis Officer of the Tamil Nadu State
patient care and do not include cost incurred fgovernment, the Joint Director of Health, the
inpatient care. Another major limitation of this stud{peputy Director Tuberculosis, the Deputy
was that capital costs were not included in estimati@nrector Health Services and all the medical and
of the cost. We have not included the expendituparamedical staff who participated in this work.

Limitations of the study

for incentives provided and the time cost for the

community volunteers by the programme, as thREFERENCES

has not been the practice in the study area. Thus,

ours may be an under estimate. 1

CONCLUSION
2.

To conclude, the provider cost is
considerable for management of TB patients
and inflicts considerable economic burden on *
the overall health system. The overall unit
provider cost per patient treated under
national TB control programme in the study 4
area ranged from Rs1400/- to 2000/- (US $ 31-44)
according to the category of treatment. The cost 5.
for drugs is about 25% and the cost of personnel
around 70%. The policy makers and planners
must accord TB contr