
INTRODUCTION
India’s Revised National Tuberculosis Control Programme
(RNTCP) is based on the ‘Directly observed therapy, short
course’ (DOTS) approach of the Global TB Strategy of WHO.
This strategy emphasizes case-finding by sputum-smear
examination and the administration of protocol-based standardized
short-course therapy under direct observation, at least during the
initial phase. The revised programme has improved case-finding
facilities, made available short-course chemotherapy in an
uninterrupted manner, increased the cure rates, and has provided
data on adherence and outcome. The RNTCP adopted the
operational and managerial strategy suggested by WHO, and also
based its treatment regimens on the WHO guidelines on treatment
of tuberculosis published in 1997, which recommended either
daily or 3 times a week administration of drugs as equivalent
options for use.1 The 2003 WHO guidelines for treatment of
tuberculosis were revised substantially in 2004,2 perhaps in
response to the challenges posed by drug-resistant tuberculosis
and the unsatisfactory outcome of the previously recommended
regimens, particularly in some patients with a previous history of
treatment.3 In a departure from previous recommendations, WHO
now recommends daily administration as the preferred dosing
schedule for all categories of patients, and considers intermittent
regimens optional.2 A single regimen has now been recommended
for all new cases, irrespective of the site of disease or status of the
sputum smear. To improve case management of patients with
drug-resistant tuberculosis, it has also incorporated recommen-
dations for drug susceptibility testing and use of second-line drugs
in selected patients with a previous history of treatment for
tuberculosis (category II patients under the RNTCP classification).
However, the RNTCP, apart from launching a DOTS-plus initiative
in pilot sites, has not altered the dosing schedule or the content of
the regimens and is still following the decade old WHO guidelines.1

We focus on the treatment components of the DOTS regimens
in India, highlight concerns related to efficacy of treatment in new
as well as previously treated cases based on the Indian and
international evidence, and suggest an urgent revision of the
RNTCP guidelines on management of tuberculosis in India.
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TREATMENT OF NEW PATIENTS (CATEGORY I) IN
INDIA
Concerns over longer term outcomes with fully intermittent
regimens in the RNTCP
The outcome being reported by the RNTCP in patients with
smear-positive pulmonary tuberculosis is the cure rate, defined in
the programme by a negative sputum smear at the end of the
treatment. The definition of cure in the RNTCP is a negative smear
examination, which has its own limitations, as bacillary counts
<10 000 organisms/ml in sputum can be smear-negative.4 The
RNTCP reports an average national cure rate of 83% for new
patients at the end of treatment.5 However, the efficacy of treatment
regimens in tuberculosis is judged not only by a high cure rate, but
also by a low rate of relapse on follow up, with rates of <5%
considered acceptable for treatment regimens.6

Most cases of relapse follow completion of treatment fairly
closely and occur within 6–12 months. The RNTCP does not
follow up patients for relapses and many patients who do suffer a
relapse, default or fail treatment do not return to the programme.7

There is a paucity of data on longer term outcomes with the
regimens given in the RNTCP. However, the limited published
evidence has consistently suggested that the risk of relapse has
been higher than acceptable in patients who receive fully
intermittent thrice-weekly or twice-weekly regimens in trial and
in programme conditions.8–10 In a rural and urban cohort of
patients treated under the RNTCP, 12% and 11.4% patients,
respectively, relapsed during follow up of durations up to 2.5
years.8,9 Only one-third of the cohort, which consisted of patients
who did not smoke, were fully adherent and had susceptible acid-
fast bacilli. The relapse rate among them was <5%.8 A study
conducted by the Tuberculosis Research Centre (TRC) in 1997
showed that twice as many patients on intermittent regimens
relapsed compared with those on the daily regimen (10% v. 5%).10

The problem with higher relapse rates with fully intermittent
therapy assumes even greater importance in the Indian context,
where initial drug resistance to a key drug such as INH is expected
to be 20%–25% in programme conditions.11

Studies show that the risk of relapse with the use of fully
intermittent regimens increases further in the event of initial drug
resistance to INH and reaches unacceptable levels. In the TRC
study the rate of relapse in fully intermittent twice-weekly regimens
was up to 25%, while a daily regimen fared much better with a
relapse rate of 8%.10 This study concluded that in view of such
poor performance, these fully intermittent twice-weekly regimens
were unsuitable for use in the RNTCP. Even with fully intermittent
thrice-weekly regimens used in the RNTCP, in the setting of INH
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resistance, a relapse rate of 20% during an 18-month period in
patients with INH resistance was documented, an outcome which
would be considered unacceptable.8

Tuberculosis is a leading opportunistic disease and a cause of
death in patients with HIV. A recent report from the TRC of a
recurrence rate of 39% after cure with the 6-month fully intermittent
regimen used in the RNTCP, in a relatively small cohort of Indian
patients with HIV-associated tuberculosis, is disturbing, although
a number of factors including poor immune status, re-infection
and drug malabsorption can be implicated in these patients.12

Although intermittent therapy has been in use for 50 years,
there is a paucity of formal comparative studies conducted with
methodological rigour, between daily and fully intermittent forms
of therapy, with regard to cure rates as well as relapse rates.
Observational and cohort studies have demonstrated high cure
rates, similar to daily therapy,13,14 but a Cochrane review in 2001
identified and analysed only one study of 1981, where daily
administration of drugs was directly compared with a fully
intermittent regimen (which is not similar to the regimen used in
the RNTCP).15 Although the bacteriological cure was comparable
in the two groups, the fully intermittent therapy group had higher
relapse rates. The Cochrane review acknowledged that the size of
the study was insufficient to determine if this was a true effect or
had arisen by chance, and called for larger studies comparing fully
intermittent regimens directly with daily regimens with adequate
follow up to establish equivalence between these two forms of
drug administration.

Since the publication of the Cochrane review, evidence has
accumulated on the better long term efficacy of daily regimens.
The results of a nested case–control study showed that thrice-
weekly treatment increased the risk of relapse compared with
daily regimens (odds ratio 3.92, 95% CI: 1.78–8.63).16 A systematic
review of 20 published trials concluded that the risk of relapse is
related to the total dose administered and that the relapse rate
remains within the acceptable limit of 5% only with either daily
6-month regimens or regimens that incorporate a daily intensive
phase followed by a thrice-weekly continuation phase.17 A
multicentre randomized trial of WHO-recommended regimens
showed a significant advantage of daily therapy with a higher
percentage of conversion to culture negativity at 2 months, and
a lower percentage of unfavourable results (relapses, deaths) at
12 months.18 A recent systematic review on the long term efficacy
of DOTS regimens was prompted by the observation of a high
recurrence rate (even in patients with susceptible bacilli) after
treatment in a successful DOTS programme.19 It noted wide
heterogeneity in recurrence rates of up to 14% and concluded
that ‘few studies have assessed the ability of standard DOTS
regimens to result in lasting cure for patients treated under routine
programmatic conditions’.19

Fully intermittent regimens have been advocated as they lower
cost and make direct observation of drug intake easier. Yet, if they
compromise the longer term outcomes of therapy, and lead to
higher and unacceptable relapse rates, especially in a setting of
INH resistance, their disadvantages may well outweigh the benefits
of ease of direct observation of each dose. In India, direct
observation of therapy is limited to the intensive phase of therapy
as well as for one of the thrice-weekly doses administered in the
maintenance phase, with 32 of the 72 doses being self-administered
by the patient. If the RNTCP has achieved satisfactory outcomes
even with this partial form of DOT, then in view of operational
considerations, it is reasonable to implement the same in the
intensive phase, maintain close supervision of the patient to

maintain levels of adherence and, in line with the WHO revised
recommendations, implement a daily therapy-based regimen as
the preferred option.

TREATMENT OF PATIENTS WITH HISTORY OF
PREVIOUS TREATMENT (CATEGORY II) IN RNTCP
Concerns over the suboptimal end-of-treatment outcomes and
the need for revision of diagnostic and treatment strategies
There is an even clearer case and a stronger public health imperative
for revision of management guidelines for category II patients in
India. Nearly 0.2 million category II patients with tuberculosis,
often treated by one or more healthcare providers, are registered
by the RNTCP every year.5 They comprise 26% of the smear-
positive patients reported annually,5 and constitute a major public
health risk as they form the reservoir of drug-resistant tuberculosis
including multidrug-resistant (MDR) tuberculosis. Prevalence of
INH resistance in this group ranges from 47.7% to 87.1% while
resistance to both INH and rifampicin (i.e. of MDR tuberculosis)
in this group has ranged from 8.1% to 80.6%.20,21 In terms of the
number of cases with MDR-TB, India ranks among the highest in
the world. India, China and the Russian Federation contribute an
estimated 62% of the global incidence of MDR-TB.22 Now, even
resistance to many second-line drugs, known as extensively drug-
resistant (XDR) tuberculosis, which makes tuberculosis virtually
untreatable, has been reported from India.23

The end-of-treatment outcomes of category II patients has
been suboptimal with the treatment regimens administered by
DOTS and the RNTCP—much below the global target cure rate
of 85%. A study of treatment outcomes has shown that only about
half of re-treatment patients and only a quarter of MDR-TB
patients were cured successfully with the current standardized
short course therapy under DOTS across 6 nations.3 The results of
treatment in an urban as well a rural cohort from southern India
were both below 50%, with a default rate exceeding 40%.24,25

While DOTS is an excellent means of preventing acquired
resistance, it is not an effective means of treating patients with
resistant tuberculosis.26

Improvement in treatment outcomes in these patients needs a
revision of the classification of these patients, the diagnostic tests
to which they are subjected, and the antituberculosis drugs that are
used for their treatment.

First, the clubbing together of heterogeneous groups of patients
within a single category in the present RNTCP guidelines (which
owes its origin to the 1997 WHO guidelines1) is fallacious. A
single therapeutic category (category II) was created to address
patients with previous treatment, regardless of whether the patients
stopped taking treatment, had failure of treatment or relapsed after
a previous cure. Studies have shown that patients with treatment
failure are most likely to harbour MDR-TB strains, while those
with default or relapse have a lower rate of MDR-TB, and may
well have drug-sensitive strains if the infecting strain was drug-
sensitive at the onset of therapy.27 The 2003 WHO guidelines have
correctly separated category II patients with a history of default or
relapse from those with treatment failure, and suggested different
treatment regimens and strategies for the two groups.2 We believe
that the RNTCP too should follow this example. The present
provision of a single regimen for all patients in category II violates
the basic principles of tuberculosis chemotherapy in patients with
treatment failure, i.e. to never add a single new drug to a failing
regimen.28 For example, for those who fail the category I regimen
(2HREZ/4HR) under RNTCP, the category II regimen (2SHREZ/
1HREZ/5HRE) merely adds streptomycin. This error of choice
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results in a higher risk of failure as well as creates additional
resistance to drugs including the development of MDR-TB––a
phenomenon known as amplifier effect of short course
chemotherapy. In a report from India, the treatment success of the
above regimen in category II treatment failure patients was as low
as 18.2%,24 while in a report from Peru,  83% MDR patients who had
failed the retreatment regimen acquired additional resistance.29

WHO has revised this recommendation for patients with treatment
failure, and an expert from its Stop TB initiative noted that, ‘It is
time, therefore, to close the chapter on cases [patients] who fail
the treatment regimen with first-line drugs and receive poor re-
treatment regimens based on the same drugs that, of note, are not
used in high-income countries.’30 The continued use of this regimen
for patients with treatment failure in India is a cause for concern.

Second, in patients with a previous history of treatment, and
especially those with treatment failure, diagnostic strategies should
move beyond smear microscopy to include access to drug
susceptibility testing as suggested in the recent WHO guidelines.
In a recent study in India, patients with failure to the category I
regimen have been noted to have a 17% prevalence of MDR-TB.31

Subjecting such patients to drug susceptibility testing only after
they do not convert to smear negativity after 4 months of a
category II regimen, as suggested by the DOT-Plus initiative of the
RNTCP, will introduce further delays in their access to effective
therapy.32 Patterns of drug resistance can either be confirmed on
individualized drug susceptibility testing (DST) or be inferred
from drug resistance surveillance (DRS) data in representative
categories of patients. There is a need for access to such testing and
data, which at the moment is not being addressed, even in patients
with treatment failure to category I or II regimens. The results of
an International Clinical Epidemiology Network study, concluded
in 2004, which could provide drug resistance surveillance data
across 4 states, is still awaited.

Finally, category II patients, especially those with treatment
failure, require access to second-line drugs as part of individualized
or standardized retreatment regimens, based on patterns of drug
resistance.

It should be noted that while fully intermittent dosing is still an
option in the treatment of patients with susceptible bacilli, there is
a consensus among guidelines against their use in the treatment of
drug-resistant tuberculosis.28,33 The American Thoracic Society
guidelines state: ‘Intermittent therapy should not be used in the
treatment of drug-resistant tuberculosis, except perhaps for
injectable agents after an initial phase (usually 2–3 months) of
daily therapy.’28

DECREASING THE BURDEN OF DRUG-RELATED
ADVERSE EFFECTS IN RNTCP REGIMENS
A need for doses appropriate for Indian patients
Irregularity in drug intake or premature interruption of treatment
is one of the major impediments to the success of treatment. The
RNTCP aims to prevent these by direct observation of drug intake.
Interruption of treatment or default, as it is as termed in the
RNTCP, is multifactorial and related to the patient, treatment,
provider and programme-related factors. In tuberculosis as in
other diseases, treatment-related factors such as adverse effects of
drugs, apart from true or perceived lack of efficacy, can lead to
default. Adverse effects of antituberculosis drugs can appear in
the first few weeks of therapy, often before the patient has had any
noticeable improvement in symptoms.

In the RNTCP, among patients who complete therapy and
particularly in those who default, a substantial number have been

reported to complain of treatment-related adverse effects.34 In a
study of 4310 patients (including 729 defaulters) who underwent
treatment in the RNTCP across 4 states, drug-related side-effects
were the leading reason cited for discontinuation of treatment.35

Similarly, in a rural cohort of patients from the RNTCP, 42% of
patients as well as 34% of their DOTS providers cited drug-related
side-effects as the leading cause of non-compliance with treat-
ment.36 The rates of drug-induced toxicity such as hepatotoxicity
with INH and rifampicin are higher (8%–39%)37 than those
reported in the West (~2.5%).38 One factor implicated in most
studies on tuberculosis chemotherapy in India is malnutrition,
which decreases drug metabolism and leads to a higher risk of
toxicity.39,40

There is a high prevalence of undernutrition among Indian
patients with tuberculosis. In rural Chhattisgarh, in our programme,
in 1069 unselected adult patients with tuberculosis (during 2003–
2005), the median weight of adult men was 42.8 kg and of adult
women 35.3 kg. Such weights are not unique to the less developed
states in India. In a cohort of 656 patients in Tamil Nadu, 14–87
years of age, 43.9% weighed <40 kg.41 The doses of antituberculosis
drugs in the RNTCP need to take into account the body weights of
Indian patients to decrease the rates of adverse effects. In an article
published in 1986 on drug toxicity, the TRC concluded: ‘There is
a tendency for Indian patients to receive high drug dosages in
terms of body weight, as fixed doses which have been established
for heavier western patients are transferred without adjustment
to light-weight Indian patients.’37 However, the RNTCP in its
recommendation in 1997 stated: ‘For adults, drugs will be given
in the recommended number of pills/capsules irrespective of body
weight.’42 Later, the RNTCP recommended that adult patients
weighing <30 kg be given regimens according to body weight.43

However, the doses of drugs in the RNTCP continue to be a cause
for concern, especially in the case of INH, a drug which can result
in major side-effects such as drowsiness, peripheral neuropathy
and hepatotoxicity. The RNTCP recommends a standard dose of
INH 600 mg thrice weekly for all patients >30 kg weight, perhaps
with the understanding that this would be the appropriate dose for
most patients in India. The current WHO guidelines recommend
an INH dose of 10 mg/kg administered thrice weekly.2 According
to these guidelines the 600 mg dose of INH would be considered
appropriate only for patients with weights >55 kg (<5% of our
patients, and perhaps a similar minority of TB patients in India).2
Other guidelines recommend a dose of INH of 15 mg/kg thrice
weekly to ensure a maximal post-antibiotic effect required in
intermittent therapy.28,44 With reference to this higher dose, patients
in India who weigh 30–39 kg (which in our programme would
constitute 75.2% of adult women and 35.4% of adult men) are still
receiving higher than the maximally safe dose of INH. The
RNTCP needs to make available regimens with doses appropriate
for weight bands such as 30–39 kg to decrease the frequency of
drug toxicity and the consequent default by patients due to adverse
effects.

THE DOTS-PLUS INITIATIVE FOR THE TREATMENT OF
MDR-TB IN INDIA
Needs to be rapidly upscaled and made commensurate with the
magnitude of the problem
MDR-TB has been documented in India since the 1980s but there
has been a continued lack of provision of treatment regimens
effective against it in the national programme. The DOTS-Plus
initiative of the RNTCP, designed to provide access to treatments
effective against MDR-TB in phase II of the RNTCP, was launched
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in 2007 starting with Gujarat. It now needs expeditious
implementation and there is an urgent need for upscaling. According
to recent estimates, 87 413 new cases of MDR-TB occur in
India per year among all cases of tuberculosis (range: 33 180 to
228 655).22 The present plans of providing access to MDR-TB
treatment to 100 patients nationwide in the first year and 5000
patients eventually, are grossly inadequate and need to be revised.5,45

Otherwise a large number of patients will continue to be deprived
of access to effective therapy, who will propagate the public
health disaster of MDR-TB, before dying a premature death. As
Farmer et al. have noted, the arguments against aggressive treatment
of MDR-TB in resource-poor countries are flawed on clinical,
epidemiological, analytical and moral grounds, and that ‘It is too
expensive not to treat MDR-TB now, when only a small fraction
of all TB cases are resistant to our best drugs.’46

To conclude, we suggest that the RNTCP, which is based on
the DOTS strategy of WHO should, in line with the new WHO
recommendations, use daily therapy as the preferred option.
There is a need to improve the cure rates of re-treatment cases by
diagnosing drug resistance early, especially in treatment failure
cases and treating them effectively using second-line drugs when
deemed necessary. Marcos Espinal of WHO’s Stop TB Initiative,
while referring to the need to replace the current re-treatment
regimen for failures of standard treatment, provides a perspective:
‘It is neither biomedically correct nor programmatically, ethically
or financially appropriate to perpetuate a policy when new
evidence speaks clearly against it.’30 The RNTCP should respond
to the issues relating to the treatment regimens of tuberculosis
in India. It is time, nearly 4 years after the WHO revised its
recommendations, that the treatment regimens in the RNTCP are
revised, so that the end of treatment as well as long term outcomes
in previously treated and new patients are improved. A disease,
which affects millions of the most vulnerable and marginalized
Indians in the prime of their lives, and continues to exact a heavy
toll of an estimated 370 000 deaths annually,5 deserves no less.

ACKNOWLEDGEMENTS
We would like to thank the Sir Dorabji Tata and Sir Ratan Tata Trusts,
Mumbai, for the support which has made this work possible. We would also
like to thank Drs S. P. Kalantri and Rajnish Joshi for their comments on the
manuscript.

REFERENCES
1 World Health Organization. Treatment of tuberculosis: Guidelines for national

programmes. Second edition. Geneva:WHO; 1997. WHO/TB/97.220.
2 World Health Organization. Treatment of tuberculosis: Guidelines for national

programmes. Third edition. Geneva:WHO; 2003. WHO/CDS/TB/2003.313.
3 Espinal MA, Kim SJ, Suarez PG, Kam KM, Khomenko AG, Migliori GB, et al.

Standard short-course chemotherapy for drug-resistant tuberculosis: Treatment
outcomes in 6 countries. JAMA 2000;283:2537–45.

4 Toman K. How many bacilli are present in a sputum specimen found positive on
smear microscopy? In: Frieden T (ed). Toman’s tuberculosis: Case detection,
treatment and monitoring—questions and answers. Second edition. Geneva:WHO;
2004:11–13.

5 TBC India. TB India 2007: RNTCP status report. New Delhi:Central TB Division,
Directorate General of Health Services, Ministry of Health and Family Welfare; 2007.

6 Chan SL. Chemotherapy of tuberculosis. In: Davies PDO (ed). Clinical tuberculosis.
London:Chapman and Hall; 1994:141–56.

7 Chandrasekaran V, Gopi PG, Santha T, Subramani R, Narayanan PR. Status of re-
registered patients for tuberculosis treatment under DOTS programme. Indian
J Tuberc 2007;54:12–16.

8 Thomas A, Gopi PG, Santha T, Chandrasekaran V, Subramani R, Selvakumar N,
et al. Predictors of relapse among pulmonary tuberculosis patients treated in a
DOTS programme in South India. Int J Tuberc Lung Dis 2005;9:556–61.

9 Vijay S, Balasangameswara VH, Jagannatha PS, Saroja VN, Kumar P. Treatment
outcome and two and a half years follow-up status of new smear positive patients
treated under RNTCP. Indian J Tuberc 2004;51:199–208.

10 Tuberculosis Research Centre. A controlled clinical trial of oral short-course
regimens in the treatment of sputum-positive pulmonary tuberculosis. Int J Tuberc
Lung Dis 1997;1:509–17.

11 Paramasivan CN, Chandrasekaran V, Santha T, Sudarsanam NM, Prabhakar R.
Bacteriological investigations for short-course chemotherapy under the tuberculosis
programme in two districts of India. Tuber Lung Dis 1993;74:23–7.

12 Swaminathan S, Deivanayagam CN, Rajasekaran S, Venkatesan P,
Padmapriyadarsini C, Menon Pradeep A, et al. Long term follow up of HIV-
infected patients with tuberculosis treated with 6-month intermittent short course
chemotherapy. Natl Med J India 2008;21:3–8.

13 Chaisson RE, Clermont HC, Holt EA, Cantave M, Johnson MP, Atkinson J, et al.
Six-month supervised intermittent tuberculosis therapy in Haitian patients with
and without HIV infection. Am J Respir Crit Care Med 1996;154:1034–8.

14 Frieden T. What is intermittent treatment and what is the scientific basis of
intermittency? In: Frieden T (ed). Toman’s tuberculosis: Case detection, treatment
and monitoring—questions and answers. Second edition. Geneva:WHO; 2004:
130–8.

15 Mwandumba HC, Squire SB. Fully intermittent dosing with drugs for treating
tuberculosis in adults. Cochrane Database Syst Rev 2001;4:CD000970.

16 Chang KC, Leung CC, Yew WW, Ho SC, Tam CM. A nested case–control study
on treatment-related risk factors for early relapse of tuberculosis. Am J Respir Crit
Care Med 2004;170:1124–30.

17 Chang KC, Leung CC, Yew WW, Chan SL, Tam CM. Dosing schedules of 6-month
regimens and relapse for pulmonary tuberculosis. Am J Respir Crit Care Med
2006;174:1153–8.

18 Jindani A, Nunn AJ, Enarson DA. Two 8-month regimens of chemotherapy for
treatment of newly diagnosed pulmonary tuberculosis: International multicentre
randomised trial. Lancet 2004;364:1244–51.

19 Cox HS, Morrow M, Deutschmann PW. Long term efficacy of DOTS regimens for
tuberculosis: Systematic review. BMJ 2008;336:484–7.

20 Paramasivan CN, Venkataraman P. Drug resistance in tuberculosis in India. Indian
J Med Res 2004;120:377–86.

21 Chadha VK. Tuberculosis epidemiology in India: A review. Int J Tuberc Lung Dis
2005;9:1072–82.

22 Zignol M, Hosseini MS, Wright A, Weezenbeek CL, Nunn P, Watt CJ, et al. Global
incidence of multidrug-resistant tuberculosis. J Infect Dis 2006;194:479–85.

23 Jain S, Rodrigues C, Mehta A, Udwadia ZF. High prevalence of XDR-TB from a
tertiary care hospital in India. American Thoracic Society, International Conference,
San Francisco, CA, USA, 18–23 May 2007. Abstract A510.

24 Vijay S, Balasangameshwara VH, Jagannatha PS, Saroja VN, Shivashankar D,
Jagota P. Re-treatment outcome of smear positive tuberculosis cases under DOTS
in Bangalore city. Indian J Tuberc 2002;49:195–204.

25  Joseph P, Chandrasekaran V, Thomas A, Gopi PG, Rajeswari R, Balasubramanian
R, et al. Influence of drug susceptibility on treatment outcome and susceptibility
profile of ‘failures’ to category II regimen. Indian J Tuberc 2006;53:141–8.

26 Partners in Health. Medical management of multidrug-resistant tuberculosis.
International edition. USA:Partners in Health; 2003.

27 Kritski AL, Rodrigues de Jesus LS, Andrade MK, Werneck-Barroso E, Vieira MA,
Haffner A, et al. Retreatment tuberculosis cases: Factors associated with drug
resistance and adverse outcomes. Chest 1997;111:1162–7.

28 American Thoracic Society/Centers for Disease Control and Prevention/Infectious
Diseases Society of America. Treatment of tuberculosis. Am J Respir Crit Care
Med 2003;167:603–62.

29 Han LL, Sloutsky A, Canales R, Naroditskaya V, Shin SS, Seung KJ, et al.
Acquisition of drug resistance in multidrug-resistant Mycobacterium tuberculosis
during directly observed empiric retreatment with standardized regimens. Int J
Tuberc Lung Dis 2005;9:818–21.

30 Espinal MA. Time to abandon the standard retreatment regimen with first-line
drugs for failures of standard treatment. Int J Tuberc Lung Dis 2003;7:607–8.

31 Santha T, Gopi PG, Rajeswari R, Selvakumar N, Subramani R, Chandrasekaran V,
et al. Is it worth treating category I failure patients with catagory II regimen? Indian
J Tuberc 2005;52:203–6.

32 Revised National Tuberculosis Control Programme. DOTS-Plus guidelines. New
Delhi:Central TB Division. Directorate General Health Services; March 2006:15.

33 World Health Organization. Guidelines for the programmatic management of
drug-resistant tuberculosis. Geneva:WHO; 2006.

34 Nirupa C, Sudha G, Santha T, Ponnuraja C, Fathima R, Chandrasekharan V, et al.
Evaluation of directly observed treatment providers in the Revised National
Tuberculosis Control Programme. Indian J Tuberc 2005;52:73–7.

35 Dandona R, Dandona L, Mishra A, Dhingra S, Venkatagopalakrishna K, Chauhan
LS. Utilisation of and barriers to public sector tuberculosis services in India. Natl
Med J India 2004;17:292–9.

36 Jaggarajamma K, Sudha G, Chandrasekaran V, Nirupa C, Thomas A, Santha T,
et al. Reasons for non-compliance among patients treated under Revised National
Tuberculosis Control Programme (RNTCP), Tiruvallur district, south India. Indian
J Tuberc 2007;54:130–5.

37 Parthasarthy R, Sarma GR, Janardhanam B, Ramachandran P, Santha T,
Sivasubramanian S, et al. Hepatic toxicity in south Indian patients during treatment
of tuberculosis with short course regimens containing isoniazid, rifampicin and
pyrazinamide. Tubercle 1986;67:99–108.



191MEDICINE AND SOCIETY

38 Steele MA, Burk RF, DesPrez RM. Toxic hepatitis with isoniazid and rifampicin—
a meta-analysis. Chest 1991;99:465–71.

39 Mehta S. Malnutrition and drugs: Clinical implications. Dev Pharmacol Ther
1990;15:159–65.

40 Singh J, Arora A, Garg PK, Thakur VS, Pande JN, Tandon RK. Antituberculosis
treatment-induced hepatotoxicity: Role of predictive factors. Postgrad Med J
1995;71:359–62.

41 Santha T, Garg R, Frieden TR, Chandrasekaran V, Subramani R, Gopi PG, et al.
Risk factors associated with default, failure and death among tuberculosis patients
treated in a DOTS programme in Tiruvallur District, South India, 2000. Int J Tuberc
Lung Dis 2002;6:780–8.

42 Revised National Tuberculosis Control Programme. Technical guidelines for

tuberculosis control 1997. New Delhi:Central TB, Directorate General of Health
Services; 1997:18.

43 Revised National Tuberculosis Control Programme. Technical and operational
guidelines for tuberculosis control. New Delhi:Central TB Division, Directorate
General of Health Services; 2005.

44 Mitchison DA. Antimicrobial therapy of tuberculosis. Justification for currently
recommended regimens. Semin Resp Crit Care Med 2004;25:307–15.

45 Central TB Division. TB India 2006, RNTCP status report. New Delhi:Central TB
Division, Directorate General of Health Services, Ministry of Health and Family
Welfare, Goverrnment of India; 2006.

46 Farmer P, Bayona J, Becerra M, Furin J, Henry C, Hiatt H, et al. The dilemma of
MDR-TB in the global era. Int J Tuberc Lung Dis 1998;2:869–76.

New 5-year subscription rates
We have introduced a new 5-year subscription rate for The National Medical Journal of India. By
subscribing for a duration of 5 years you save almost 14% on the annual rate and also insulate yourself
from any upward revision of future subscription rates. The new 5-year subscription rate is:

INDIAN SUBSCRIBERS: Rs 2600 for institutions OVERSEAS SUBSCRIBERS: US$ 365 for institutions
Rs 1300 for individuals US$ 182 for individuals

Send your subscription orders by cheque/demand draft payable to The National Medical Journal of
India. Please add Rs 75 for outstation cheques. If you wish to receive the Journal by registered post,
please add Rs 90 per annum to the total payment and make the request at the time of subscribing.

Please send your payments to:
The Subscription Department
The National Medical Journal of India
All India Institute of Medical Sciences
Ansari Nagar
New Delhi 110029


