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The Revised National Tuberculosis Control Programme in India:
Time for revision of treatment regimens and rapid upscaling
of DOTS-plus initiative

ANURAG BHARGAVA, YOGESH JAIN

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
examinationand theadministration 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 itstreatment regimenson the WHO guidelineson treatment
of tuberculosis published in 1997, which recommended either
daily or 3 times a week administration of drugs as equivalent
options for use.! 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 aprevious history of
treatment.® In adeparture from previousrecommendations, WHO
now recommends daily administration as the preferred dosing
schedulefor all categories of patients, and considers intermittent
regimensoptional A singleregimen hasnow 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-
dationsfor drug susceptibility testing and use of second-linedrugs
in selected patients with a previous history of treatment for
tuberculosis(category |1 patientsunder theRNTCPclassification).
However, theRNTCP, apart fromlaunchingaDOT S-plusinitiative
in pilot sites, has not altered the dosing schedul e or the content of
theregimensandisstill followingthedecadeoldWHO guidelines.t
Wefocus on the treatment components of the DOTSregimens
inlIndia, highlight concernsrelated 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 tuberculosisin 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 tuberculosisisthecurerate, definedin
the programme by a negative sputum smear at the end of the
treatment. Thedefinition of cureintheRNTCPisanegativesmear
examination, which has its own limitations, as bacillary counts
<10 000 organisms/ml in sputum can be smear-negative.* The
RNTCP reports an average national cure rate of 83% for new
patientsat theend of treatment.> However, theefficacy of treatment
regimensintuberculosisisjudged not only by ahigh curerate, but
also by alow rate of relapse on follow up, with rates of <5%
considered acceptable for treatment regimens.®

Most cases of relapse follow completion of treatment fairly
closely and occur within 6-12 months. The RNTCP does not
follow up patientsfor relapses and many patientswho do suffer a
relapse, default or fail treatment do not return to the programme.’

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 regimensin trial and
in programme conditions.®° 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.®°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 thoseonthedaily regimen (10%v. 5%).%°

The problem with higher relapse rates with fully intermittent
therapy assumes even greater importance in the Indian context,
whereinitial drug resistanceto akey drug such asINH isexpected
to be 20%—-25% in programme conditions.™

Studies show that the risk of relapse with the use of fully
intermittent regimensincreasesfurther in the event of initial drug
resistance to INH and reaches unacceptable levels. In the TRC
study therateof relapseinfully intermittent twice-weekly regimens
was up to 25%, while a daily regimen fared much better with a
relapse rate of 8%.%° This study concluded that in view of such
poor performance, thesefully intermittent twice-weekly regimens
wereunsuitablefor useintheRNTCP. Evenwithfully intermittent
thrice-weekly regimensused inthe RNTCP, in the setting of INH
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resistance, a relapse rate of 20% during an 18-month period in
patientswith INH resistance was documented, an outcome which
would be considered unacceptable.®

Tuberculosisis aleading opportunistic disease and a cause of
death in patients with HIV. A recent report from the TRC of a
recurrencerateof 39% after curewiththe6-monthfully intermittent
regimenused intheRNTCP, inarelatively small cohort of Indian
patientswith HIV-associated tubercul osis, isdisturbing, athough
a number of factors including poor immune status, re-infection
and drug malabsorption can be implicated in these patients.*2

Although intermittent therapy has been in use for 50 years,
there is a paucity of formal comparative studies conducted with
methodol ogical 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,** but a Cochranereview 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).*® Although the bacteriol ogical curewascomparable
inthetwo groups, the fully intermittent therapy group had higher
relapserates. The Cochrane review acknowledged that the size of
the study was insufficient to determineif thiswas atrue effect or
had arisen by chance, and called for larger studiescomparing fully
intermittent regimensdirectly with daily regimenswith 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(oddsratio 3.92,95%Cl: 1.78-8.63).1° A systematic
review of 20 published trials concluded that therisk of relapseis
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 adaily intensive
phase followed by a thrice-weekly continuation phase.r” 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
alower percentage of unfavourable results (relapses, deaths) at
12 months.*8 A recent systematic review on thelong 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.”® It noted wide
heterogeneity in recurrence rates of up to 14% and concluded
that ‘few studies have assessed the ability of standard DOTS
regimenstoresultinlasting curefor patientstreated under routine
programmatic conditions’.*°

Fully intermittent regimenshave been advocated asthey |ower
cost and makedirect observation of drugintakeeasier. Y et, 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 di sadvantagesmay well outweighthebenefits
of ease of direct observation of each dose. In India, direct
observation of therapy islimited to theintensive phase of therapy
aswell asfor one of the thrice-weekly doses administered in the
maintenance phase, with 32 of the 72 dosesbeing sel f-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
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maintain levels of adherence and, in line with the WHO revised
recommendations, implement a daily therapy-based regimen as
the preferred option.

TREATMENT OF PATIENTSWITH 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

Thereisanevenclearer caseand astronger publichealthimperative
for revision of management guidelinesfor category Il patientsin
India. Nearly 0.2 million category Il patients with tuberculosis,
often treated by one or more healthcare providers, are registered
by the RNTCP every year.® They comprise 26% of the smear-
positive patientsreported annually,>and constitute amajor public
healthrisk asthey formthereservoir of drug-resistant tuberculosis
including multidrug-resistant (M DR) tubercul osis. Preval ence 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%.%°2!In terms of the
number of caseswith MDR-TB, Indiaranksamong the highest in
theworld. India, Chinaand the Russian Federation contribute an
estimated 62% of the global incidence of MDR-TB.?? Now, even
resistanceto many second-linedrugs, known asextensively drug-
resistant (XDR) tubercul osis, which makestuberculosisvirtually
untreatable, has been reported from India.

The end-of-treatment outcomes of category |l 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 coursetherapy under DOT S across 6 nations.® Theresults of
treatment in an urban as well arural cohort from southern India
were both below 50%, with a default rate exceeding 40%.242
While DOTS is an excellent means of preventing acquired
resistance, it is not an effective means of treating patients with
resistant tuberculosis.?®

Improvement in treatment outcomes in these patients needs a
revision of the classification of these patients, the diagnostic tests
towhichthey aresubjected, and theantitubercul osisdrugsthat are
used for their treatment.

First, theclubbingtogether of heterogeneousgroupsof patients
within asingle category in the present RNTCP guidelines (which
owes its origin to the 1997 WHO guidelines!) is fallacious. A
single therapeutic category (category I1) was created to address
patientswith previoustreatment, regardl essof whether the patients
stopped taking treatment, had failure of treatment or rel apsed after
aprevious 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-
sensitiveat theonset of therapy.?” The2003 WHO guidelineshave
correctly separated category |1 patientswith ahistory of default or
relapse from those with treatment failure, and suggested different
treatment regimensand strategiesfor thetwo groups.2Webelieve
that the RNTCP too should follow this example. The present
provisionof asingleregimenfor all patientsincategory |1 violates
the basic principlesof tubercul osis chemotherapy in patientswith
treatment failure, i.e. to never add a single new drug to afailing
regimen.? For example, for those who fail the category | regimen
(2HREZ/4HR) under RNTCP, thecategory |l 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 areport from India, the treatment success of the
above regimen in category Il treatment failure patients was as low
as18.2%,>*whileinareport from Peru, 83% M DR patientswho had
failed the retreatment regimen acquired additional resistance.?
WHO hasrevised thisrecommendation 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
usedinhigh-incomecountries.”* Thecontinued use of thisregimen
for patients with treatment failure in Indiais a cause for concern.

Second, in patients with a previous history of treatment, and
especially thosewithtreatment failure, diagnosti c strategiesshould
move beyond smear microscopy to include access to drug
susceptibility testing as suggested in the recent WHO guidelines.
In arecent study in India, patients with failure to the category |
regimen have been noted to havea17% prevalenceof MDR-TB.%
Subjecting such patients to drug susceptibility testing only after
they do not convert to smear negativity after 4 months of a
category |1 regimen, assuggested by the DOT-Plusinitiative of the
RNTCP, will introduce further delays in their access to effective
therapy.® 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
categoriesof patients. Thereisaneed for accessto such testing and
data, which at the moment isnot being addressed, evenin patients
with treatment failure to category | or |1 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 |l patients, especially those with treatment
failure, requireaccessto second-linedrugsaspart of individualized
or standardized retreatment regimens, based on patterns of drug
resistance.

It should be noted that whilefully intermittent dosingisstill an
optioninthetreatment of patientswith susceptiblebacilli, thereis
aconsensusamong guidelinesagainst their usein thetreatment of
drug-resistant tuberculosis.?** 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.’#

DECREASING THE BURDEN OF DRUG-RELATED
ADVERSE EFFECTSIN RNTCP REGIMENS

A need for doses appropriate for Indian patients

Irregularity in drug intake or premature interruption of treatment
is one of the major impedi ments to the success of treatment. The
RNTCPaimsto prevent theseby direct observation of drugintake.
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-rel ated factors such asadverse effects of
drugs, apart from true or perceived lack of efficacy, can lead to
default. Adverse effects of antituberculosis drugs can appear in
thefirst few weeksof therapy, often beforethe patient hashad any
noticeable improvement in symptoms.

In the RNTCP, among patients who complete therapy and
particularly in those who default, a substantial number have been
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reported to complain of treatment-related adverse effects.® In a
study of 4310 patients (including 729 defaulters) who underwent
treatment inthe RNTCP across 4 states, drug-rel ated side-effects
were the leading reason cited for discontinuation of treatment.*
Similarly, in arural cohort of patients from the RNTCP, 42% of
patientsaswell as34% of their DOT Sproviderscited drug-rel ated
side-effects as the leading cause of non-compliance with treat-
ment.* The rates of drug-induced toxicity such as hepatotoxicity
with INH and rifampicin are higher (8%-39%)¥ than those
reported in the West (~2.5%).% 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.3940

There is a high prevalence of undernutrition among Indian
patientswithtuberculosis. Inrura Chhattisgarh, inour programme,
in 1069 unsel ected adult patientswith tubercul osis (during 2003—
2005), the median weight of adult men was 42.8 kg and of adult
women 35.3kg. Such weightsarenot uniqueto thelessdevel oped
statesin India. In acohort of 656 patientsin Tamil Nadu, 14-87
yearsof age, 43.9%weighed <40kg.* Thedosesof antituberculosis
drugsinthe RNTCP need to takeinto account the body weights of
Indian patientsto decreasetheratesof adverseeffects. Inanarticle
publishedin 1986 on drug toxicity, the TRC concluded: ‘ Thereis
a tendency for Indian patients to receive high drug dosages in
termsof body weight, asfixed doses which have been established
for heavier western patients are transferred without adjustment
to light-weight Indian patients.’¥ However, the RNTCP in its
recommendation in 1997 stated: ‘ For adults, drugs will be given
intherecommended number of pills/capsul esirrespective of body
weight.’# Later, the RNTCP recommended that adult patients
weighing <30 kg be given regimens according to body weight.*
However, the doses of drugsinthe RNTCP continueto beacause
for concern, especially inthe case of INH, adrug which can result
in major side-effects such as drowsiness, peripheral neuropathy
and hepatotoxicity. The RNTCP recommends a standard dose of
INH 600 mg thriceweekly for al patients >30 kg weight, perhaps
with the understanding that thiswoul d be the appropriate dosefor
most patientsin India. The current WHO guidelines recommend
an INH dose of 10 mg/kg administered thriceweekly.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 perhapsasimilar minority of TB patientsin India).?
Other guidelines recommend a dose of INH of 15 mg/kg thrice
weekly to ensure a maximal post-antibiotic effect required in
intermittent therapy.2®#* Withreferencetothishigher 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) arestill
receiving higher than the maximally safe dose of INH. The
RNTCP needsto makeavailable regimenswith doses appropriate
for weight bands such as 30—39 kg to decrease the frequency of
drugtoxicity and theconsequent default by patientsdueto adverse
effects.

THE DOTS-PLUSINITIATIVE FOR THE TREATMENT OF
MDR-TB IN INDIA

Needs to be rapidly upscaled and made commensurate with the
magnitude of the problem

MDR-TB hasbeen documented in Indiasince 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 accessto treatments
effectiveagainst MDR-TB inphasel | of theRNTCP, waslaunched
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in 2007 starting with Gujarat. It now needs expeditious
implementationandthereisanurgent needfor 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
patientseventually, aregrossly inadequateand needtoberevised.>*
Otherwise alarge number of patientswill continueto 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. havenoted, theargumentsagai nst aggressivetreatment
of MDR-TB in resource-poor countries are flawed on clinical,
epidemiological, analytical and moral grounds, and that ‘It istoo
expensive not to treat MDR-TB now, when only asmall fraction
of all TB cases are resistant to our best drugs.’%

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.
Thereisaneed to improve the cure rates of re-treatment cases by
diagnosing drug resistance early, especialy in treatment failure
cases and treating them effectively using second-line drugswhen
deemed necessary. Marcos Espinal of WHO'sStop TB Initiative,
while referring to the need to replace the current re-treatment
regimenfor failuresof standard treatment, providesaperspective:
‘Itisneither biomedically correct nor programmeatically, ethically
or financially appropriate to perpetuate a policy when new
evidence speaksclearly against it.”* The RNTCP shoul d 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 regimensinthe RNTCP are
revised, so that theend of treatment aswell aslong term outcomes
in previously treated and new patients are improved. A disease,
which affects millions of the most vulnerable and marginalized
Indiansin the prime of their lives, and continuesto exact a heavy
toll of an estimated 370 000 deaths annually,® deserves no less.
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