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ABSTRACT

The Revised National Tuberculosis Control Program (RNTCP) has initiated provision of antitubercular
therapy for children with strategy of patient-wise boxes for the 4 different weight bands (6- 10 kg, 11- 17 kg;
18- 25 kg; 26- 30 kg). We evaluated the dose of individual drugs delivered by this approach to children of
varying weights. The following areas of concern were identified: underdosing of individual antitubercular
drugs for many weights; lack of provision to modify doses when child gains weight and moves to another
weight band; and, inappropriate formulations, particularly for infants. We conclude that the current dosing
strategy used in RNTCP needs modification to prevent the significant risk of underdosing and

undertreatment.
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INTRODUCTION

The Revised National Tuberculosis Control Program
(RNTCP) has initiated provision of patient-wise
boxes (PWBs) for antituberculosis therapy of
children in 4 different weight bands (6-10 kg; 11-17
kg; 18-25 kg; 26-30 kg)(1). These medications are
administered thrice weekly. Appropriate dosing of
the drugs is necessary for getting good therapeutic
response. When weight band based dosing is
planned, it is important to ensure that all children
receive adequate doses while taking care to avoid
underdosing. Therefore, we evaluated the dose of
individual drugs delivered by this approach to
children of varying weights and discuss the concerns
regarding the current protocol.

METHODS

We used the protocol recommended by the
RNTCP(1) for the 4 weight bands (6-10 kg; 11-17
kg; 18-25 kg; 26-30 kg) and evaluated the doses of
individual drugs delivered by this approach using the
Microsoft Excel spreadsheet. We calculated per kg
drug delivered for each body weight and analyzed
the same. We compared the dosing (RNTCP per kg
dosing guidelines) with the doses recommended by
the American Thoracic Society (ATS)(2), the British
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Thoracic Society (BTS)(3) and the WHO(4) for
intermittent therapy in children with tuberculosis.

RESULTS

Table 1 shows the doses for various weight bands
(administered thrice weekly) in RNTCP schedule.
Table 11 shows the doses recommended for (thrice
weekly) intermittent therapy by various guidelines.
Fig.1 shows the dose per kg of each of the drugs
delivered at different body weights. It is evident that
there is underdosing of rifampicin, INH, ethambutol
and pyrazinamide for many of the weight categories,
by RNTCP as well as the ATS, BTS and WHO
guidelines for dosages of respective drugs.

Influence of change in body weight with treatment on
the per kg dose of the drugs

The PWBs are fixed and are not changed in the course
of treatment. A child who is at the upper end of a
weight band and gains weight with treatment will be
underdosed even more if the PWB is not changed.

Formulations

The available tablets are not dispersible and it will be
difficult to administer the tablets to young children
particularly infants.
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TABLE1 Pepiatric Dosgs IN DIFFERENT WEIGHT BANDS AS

DOSING OF ANTITUBERCULAR DRUGS

TABLE II RECOMMENDED DOSES (MG/KG) FOR THRICE WEEKLY

RecomMENDED BY RNTCP(1) ANTITUBERCULOSIS REGIMEN
Weight Rifampi- INH Pyrazina- ETH Rifam- INH Pyrazina-  Etham-
band cin (mg) (mg) mide (mg) (mg) picin mide butol
6-10kg 75 75 250 200 RNTCP(1) 10 10-15 30-35 30
11-17kg 150 150 500 400 ATS(2) 10-20 20-40 50-75 25-30
18-25kg 225 225 750 600 BTS(3) 15 15 50 30
26-30kg 300 300 1000 800 WHO(4) 10 10 35 30

ETH: Ethambutol; INH: Isoniazide

DIScUSSION

On evaluating the dosing of various drugs as per
recommendations of RNTCP, we identified three
major concerns: underdosing of individual drugs;
lack of provision to modify doses when child gains
weight and moves to another weight band; and,
inappropriate formulations, particularly for infants.

Underdosing carries a significant risk of
combined rates of failure during therapy plus relapse
after therapy exceeding 5% and, risk of acquired
drug resistance (>1%) even in patients on supervised
therapy(5). The postantibiotic effect, the basis of
successful intermittent therapy(6), achieved with
lower peak serum levels may be less than desirable.
We now review the literature to assess the minimum
acceptable dose for each of the 4 antitubercular
drugs.

Rifampicin: A key USPHS trial demonstrated that
doses of less than 9 mg/kg may be suboptimal(7).
Subsequent trials have established the efficacy of a
dose of 10 mg/kg/day of rifampicin in 6 and/or 9
month regimens (for both daily and intermittent
therapy)(8). In areas with high prevalence of primary
resistance to INH, this would effectively result in
monotherapy with rifampicin at a suboptimal dose
increasing the risk of development of MDR-TB
especially in the continuation phase(9).

Isoniazid: The recommended daily dose of INH in
children is 10-20 mg/kg(10) with higher doses in
tuberculous meningitis. This would achieve peak
serum concentrations of 5 pg/mL. INH resistant
M. tuberculosis strains contain katG gene mutations
(50-80%) which confers high levels of resistance
(MIC=5-10 pg/mL)(11). Giving suboptimal doses
could have a significant risk of selecting
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mycobacteria with higher levels of resistance (MIC
>5 png/mL) to persist in the child and multiply,
especially in the continuation phase leading to more
failure rates. It is well accepted that the dose of INH
has to be higher when given thrice weekly than when
given daily(2).

Ethambutol: 1t has been found that peak levels
correlate with dose (i.e. 15 mg/kg/ dose —2-4 ng/
mL; 25mg/kg/dose — 4-6 ng/mL)(12). The MIC of
ethambutol for M. tuberculosis ranges from 2-4 ng/
mL(13). The MBC range from 4-60 pg/mL(13).
Thus, it is proposed that early antimycobacterial
activity is often bacteriostatic rather than
bactericidal. With doses ranging from 20-36 mg/kg
that will be delivered according to the RNTCP
schedule, the peak levels achieved would be in the
bacteriostatic range only. It has been found that
addition of ethambutol to HRS regimen did not
increase the rate of 2-month negative cultures, a
marker for relapse rate(14).
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FiG.1 Per kg dose administered at different weights using the
RNTCP guidelines and patient wise boxes.
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DOSING OF ANTITUBERCULAR DRUGS

WHAT THis STupY ADDS?

* The current recommendations of RNTCP for treatment of children with tuberculosis lead to under-dosing for
many weights, which could lead to failure of therapy and promote drug resistance.

Pyrazinamide: 1Its recommended dosage in
intermittent therapy is 50- 75 mg/kg/dose(2) which
would achieve peak plasma concentrations of 50-80
pg/mL (MIC of susceptible Mycobacteria ranging
from <100 to 300 ng/mL)(15). However, the effect
of underdosing of pyrazinamide on emergence of
drug resistant TB has not been well documented.

We conclude that the current dosing strategy used
in RNTCP needs modification to prevent the
significant risk of underdosing, undertreatment, and
emergence of MDR- TB.
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