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V N Schgal and G Srivastava

The eflorts for the effective treatment and
control of leprosy in the Indian subcontinent
are gaining momentum under the National
Leprosy Eradication Programme of the country.
However, the presence of a sizeable population
of leprosy patients poses a challenge to its
effective control. This becomes all the more
crucial in the wake of the emergence of the drug-
resistant strains of Mycobacterium leprae to
various therapeutic agents. For a successful
impact in achicving our target, a well regimented
schedule of multi-drug therapy has to be evolved
and strictly obeyed. A brief knowledge of our
past cxperiences with the antileprosy drugs will
prove invaluable in chiselling out a better regimen
for the successful chemotherapy of leprosy.

Presently, the chief antileprosy drugs used
in various permutations and combinations, arc
diamino-diphenyl sulfone (DDS), rifampicin
(REM), clofazimine (C), ethionamide and pro-
thionamide. Earlier, thiacetazone, isoniazid
(INH), streptomycin and thiambutosine have
also been tried.

Dapsone

The use of sulfones, for the tréatment of
leprosy, was initiated in 1943 and dapsone (4, 4
diamino-diphenyl sulfone) in particular, in 1948.
Dapsone, which has a bacteriostatic as well as
a slow bactericidal action, acls as a synthctase
inhibitor in the [olate synthesizing enzyme
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system of M. leprae. The usual weekly dosage
is 6 to 10 mg per kilogram of body weight divided
in equal daily dosages. It has proved to be a
sheet-anchor in leprosy therapy. The peak
blood level after a single oral dose of 100 mg is
500 times the minimum inhibitory concentration
(MIC) of fully scnsitive strains of M. Leprae.*

Secondary dapsone resistance : The pheno-
menon of secondary dapsone resistance was
first established by Pettit and Rees® after the
successful use of dapsone for over 16 years,
Subscquently, many reports®' appeared from
various countries describing clinical as well as
experimental evidence of bacterial resistance to
diamino-diphenyl sulfone. The problem of
secondary dapsone resistance has considerably
been accentuated by its increasing prevalence
rates which were initially estimated to be 1 per
1000 in Malaysia by Pettit et al.®* Till date,
various reports documenting diverse prevalence
rates of secondary dapsone resistant cases are
available from diffcrent countries. > 19°12.17
The factors predisposing to such a situation
include low-dosage dapsone therapy as well as
irregular and inadequate treatment,®-" but it is
also seen in patients treated adequately and
regularly.*3-17

Primary dapsone resistance : An acquired
dapsone resistant leprosy patient poses a serious
risk of infecting his contacts - with resistant
bacilli, out of which a proportion will develop
an overt disease refractory to dapsone treatment
from the very beginning. Pearson et al'® were
the first ever investigators to report a proved
primary dapsone resistant leprosy paticnt in
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the year 1977. Shortly thereafter, Girdhar
et al®® reported a similar sitvation in India.
Thereafter, many authors?-22 documented the
occurrence of this entity from various countries.
Although, the primary dapsone resistant bacilli
- can be demonsirated in multibacillary patients
by mouse-foot-pad inoculation, this is not
possible in paucibacillary cases. Nevertheless,
such a possibility should constantly be considered
while treating fresh leprosy patients.

Clofazimine

The efficacy of this fat soluble, red, rimino-
phenazine dyc in leprosy patients was first
established in 1962 by Brown and Hogerzeil.23
Presently, it forms one of the major antileprosy
drugs. Itisalso used both for the prevention??-26
and the treatment®®® of erythema nodosum
leprosum (ENL) reaction. In addition, its
use in the treatment of dapsone-resistant leprosy
is unequivocal.!® 2 26> 28 It s primarily a
bacteriostatic drug, with a slow bactericidal
activity. Its average daily adult dose is 100 mg.
However, during the episodes of reactions the
daily dosage required is in the range of 300 or
400 mg. As the drug is unevenly distributed
in the tissues, it is difficult to accurately estimate
the minimum inhibitory concentration (MIC)
of this drug.?

So far, only onc case ol proved clofazimine
resistant leprosy has been reported by Warndorff-
van-Diapen in the year 1982.28
Rifampicin

This drug was introduced in 1970 as an anti-
leprosy drug®»*! although ils precursor, rifam-
ycin SV was tried as carly as 1963 by Opro-
molla® Tt exerts a bactericidal action by
inhibiting the RNA synthesis of M. leprac.
The usual daily adult dosage is 450 mg or 600 mg
before breakfast depending on the body weight
of the patient, However, the opinions difler
among leprologists regarding its dosage, dosage
interval and duration of (reatment.™-2¢ A
single oral dose of 600 mg attains a peak serum
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concentration which is 300 times the MIC.?
Continuous as well as intermittent dosages of
rifampicin have been studied in several
works®37-3 and their efficacy and incidence
of side effects determined. Gyselen®® observed
that side effects, generally, are nol recorded
when the dosage below 15 mg/kg body weight
are administered intermittently,

The development of rifampicin-resistant
M. leprae, with experimental confirmation was
first reported by Jacobson and Hasting!! in a
patient on rifampicin monotherapy.

Ethionamide and Prothionamide

Ethionamide was initially used by Flouch
ct al*? in 1968, Both the drugs are thioamides
with different side chains but have identical
activity. The dosage is 375-500 mg daily when
they exert a bactericidal action. At a single
dose of 375 mg, the peak blood level for cthiona-
mide is about 60 times, and for prothionamide,
40 times the MIC,* Resistant strains of M.
leprac to these chemotherapcutic agents have
also been documented in the recent past.®3:%?

Thiacetazone and Thiambutoesine

Thiacetazone, a thiosemicarbazone derivative,
is a bacteriostatic drug? but its monotherapy
leads to the rapid development of bacterial
resistance. It is preferred to be given along
with other drugs, especially when the patient
concomittently suffers from tuberculosis as
well. The daily adult dosage is 100-150 mg
while the dosage for children is 2 mg/kg body
weight, After a single dose of 150 mg, its
peak serum level is 8 times the minimum inhi-
bitory concentration (MIC).!¢

Thiambutosine, on the other hand, 1s a
diphenyl thiourea derivalive and is used in the
daily adult dosage of 2 gm by mouth, the
therapy being initiated with a low dose. It is
also bacteriostatic'” and the peak serum con-
centration after a single oral dose of 2 gm
reaches just upto the MIC.*® Rees'® found
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that DDS-resistant strains of M. leprae were
sensitive to thiambutosine.

Resistant strains of M. leprae for both the
above chemotherapeutic agents have also been
demonstrated.4

The concept of persister

The term ‘Persister’ is applied to the viable,
fully drug susceptible forms of M. leprae which
are able to survive for many years in the patients
despite the presence of bactericidal concentration
of an antileprosy drug.®® They are regarded
as physiologically dormant forms favouring
certain sites like peripheral nerves, smooth and
striated muscles and internal viscera. Such
viable and fully drug-sensitive strains have
successfully been isolated from the patients who
were treated for 10 to 12 years with dapsone?®®
and for § years with rifampicin.?®5t They can
survive a period of over 20 years and are res-
ponsible for the relapse in a proportion of cases.

Compliance

The long duration of treatment of leprosy,
e. g. dapsone monotherapy being administered
for 5 years in tuberculoid and for 20 years or
more in lepromatous patients, suppresses the
incentive of these patients for taking a regular
treatment.? In a computorised study of 29,000
patients, Collier® found that 50 per cent of the
patients were lost to follow-up within 3.5 years
of commencing the treatment, the rate of loss
of lepromatous patients was striking and as
rapid as that of tuberculoid patients, which
calls for immediate attention for devising a
short course chemotherapy of leprosy for better

compliance and thus for the successful control
of the disease.

Therapeutic regimens

Following the discovery by Cochrane®®
that dapsonc, chemically the simplest sulfone,
was found to be very eflicacious, relatively non-
toxic when used in dosage of 1-2 mg/kg body
weight daily and cheap, dapsone monotherapy
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formed the treatment of choice for all types of
leprosy. Tt reigned from 1947 until 1977,
Multidrug therapy came in picture only later,
first for the treatment of multibacillary and
subsequently also for paucibacillary leprosy.*6

Twenty years of dapsone monotherapy
hrought to light two scrious shortcomings.
They were.(1) the necessity for long term treat-
ment, and (2) the appearance of dapsone-resistant
strains of M. leprae. These warranted the need
for a multiple drug therapy required for a shorter
period. like that used in the treatment of tuber-
culosis. Various multidrug regimens were, thus,
worked out and tried by various workers?4-63
using various permutations and combinations
of different drugs namely diamino-diphenyl
sulfone, rifampicin, clofazimine, isoniazid (INH),
ethicnamide, streptomyecin, paraaminosalicylic
acid (PAS), thiacetazone and thiambutosine.

An ideal chemotherapeutic regimen should
fulfill certain prerequisites such as, preventing
further bacterial multiplication, rapidly renderin g
the patient non-infectious, preventing the emer-
gence of drug-resistant strains. acceptable to the
patient and last but not the least the cost and
uniform availability throughout the country.

In the wake of an alarming rise in the emer-
gence of dapsone resistant strains of M. leprae
and the compounding danger of development
of resistance against other chemotherapeutic
agents in future, the expert Committee of WHQ45
recommended multi-drug therapy for the first
time in 1982 for all types of leprosy patients.
It assigned different therapeutic regimens to
paucibacillary and multibacillary  patients.
Paucibacillary patients include TT and BT
where the bacteriological index (BI) is less than
2, while multibacillary patients include BB, BL
and LL with BT equal to or more than 2.

Multibacillary leprosy : The rationale
should be that the treatment be started with
the maximum daily dosages using 2 bactericidal
and one bacteriostatic drugs for the first 3
months, followed by a continuation phase with
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2 bactericidal drugs during the next 3 months.%*
However, WHO* recommends rifampicin 600
mg (450 mg, if patient is less than 35 kg) once
a month under supervision, clofazimine 300 mg
once a month supervised and 50 mg daily self
adminjstered, and diamino-diphenyl sulfone
100 mg daily by self administration. This
regimen can, in addition, be supplemented by
a monthly supervised dose of ethionamide or
prothionamide.4¢ Clofazimine can be replaced
by ethionamide or prothionamide if it is un-
acceptable to the patient. This triple drug
regimen should be given for a minimum period
of 2 years, and whenever possible, until each
multibacillary patient has achieved smecar
negativity.*6 Two doses of rifampicin on
consecutive days each month is sometimes
preferred to a single monthly dose.! However,
Opromolla et al®% found a single monthly super-
vised dose of 1200 mg rifampicin for 6 consecu-
tive months to be very effective and tolerable
to the patient while Girdhar et al% document
weekly dose of 900 mg to be more efficaccous
than daily or monthly dosage.

The treatment should never be stopped during
episodes of reactions which should receive
their own specific therapy.

Doubts exist whether such a regimen can
eradicate the ‘persisters’. However, in one
study®® statistically significant fewer persisters
were detected at 6-month intervals in a small
group of LL patients treated with daily dosage
of dapsone and rifampicin when compared with
a control group treated with dapsone mono-
therapy.

In order to successfully abridge the multifold
pitfalls of various regimens, we prefer to use
the daily dosage of 3 drugs at the commencement
of therapy (diamino-diphenyl sulfone 100 mg,
rifampicin 600 mg or 450 mg, and clofazimine
100 mg) for first 3 months. Rifampicin is
stopped . after 90 days and clofazimine after
completion of one year. Dapsone, on the other

INDIAN J DERMATOL VENEREOL LEPROL

hand, is continued till the patient becomes
smear negative.

Paucibacillary leprosy : The recommended
dosage schedule by WHO*® comprises rifampicin
600 mg (or 450 mg) once a month under super-
vision and dapsone 100 mg daily by self adminis-
tration. The total duration of treatment is
6 months. Tt is found to be very effective in
a few other studies t00.57%8 In paucibacillary
patients, the possibility of emergence of drug-
resistant bacilli is insignificant because of a low
bacterial load. Moreover, any persisters remain-
ing at the end of a full course of chemotherapy
can be effectively eradicated by the cell-mediated
immune responses of the host. Our institution
at present follows a continuous rifampicin
therapy for first 90 days along with daily dosage
of 100 mg diamino-dipheny! sulfone which is
continued till the completion of 18 months. - At
the end of 18 months bacteriological and histo-
pathological assessment of each patient is under-
taken before releasing him frem control (rfc).
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