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INTERNATioNm. JOU RNAL OF LEPROSY

Does Isoniazid Increase the Hepatotoxicity of the
Combination Prothionamide-Dapsone?'

Isoprodian Study Group'

In many countries a combined formula-
tion containing (in a single tablet) 50 mg
dapsone (DDS), 175 mg prothionamide
(PTH) and 175 mg isoniazid (INH) is used
for the treatment of both leprosy and tu-
berculosis. This formulation is useful under
field conditions when combined with rif-
ampin (RMP). The three drugs DDS, PTH,
and RMP are active against Mycobacte-
rium leprae and the three drugs INH, PTH
and RMP are active against M. tuberculosis.
Despite its advantage for the management
of field treatment (three drugs in the same
tablet), the combination of DDS, PTH and
INH is not universally accepted because it
always contains one drug—INH for leprosy
and DDS for tuberculosis—the activity of
which against the responsible organism is
doubtful. INH has some potential liver tox-
icity ( 6), and DDS has the tendency to create
methemoglobinemia (4 . 9). Therefore, it is
important to measure comparatively the side
effects in leprosy patients treated with and
without INH to determine whether the pa-
tients receiving the combined formulation
are not running an undue risk of toxicity.

In the literature minor side effects have
been observed in up to 45% of patients re-
ceiving a thioamide ( 12). The side effects ob-
served with ethionamide as well as pro-
thionamide (') are mainly gastrointestinal:
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metallic taste, nausea, gastric discomfort,
anorexia and vomiting. The side effects are
regarded as responsible for the bad com-
pliance of patients prescribed a thioamide
( 5 . i 3 ). A major side effect, liver toxicity that
occurs mainly in the first 6 months of treat-
ment, is reported in an average proportion
of 2%-4% ( 2 . 10) when RMP is not given
simultaneously, but in a proportion of up
to 56% when given daily in combination
with RMP or another rifamycin derivative
(2, N, I ).

To assess the potential additive liver tox-
icity of INH, a multicenter study was
planned in which 1000 patients with active
and inactive multibacillary (MB) leprosy
were to be randomized in two groups and
treated for 24 weeks either with daily Iso-
prodian* plus monthly RMP or with daily
DDS and PTH plus monthly RMP. The
study was to be conducted under double-
blind conditions, and the intake of the drugs
was to be fully supervised. The incidence of
minor (not leading to stopping treatment)
and major (leading to stopping treatment)
side effects was assessed by a self-report form
from the patient and by weekly questioning
for minor side effects and by liver function
tests and clinical examinations done every
2 weeks.

MATERIALS AND METHODS
Selection of patients. The patients in-

cluded in the study were all over 15 years
of age but not older than 65, and were pre-
pared to fulfill the conditions of the study,
to remain in the same area and to accept
daily fully supervised treatment. All of them
had not received multidrug therapy previ-
ously. They had MB leprosy, either active
[bacterial index (BI) of 2+ or more in at
least one site] or inactive but known from
the patient's record file (with at least a BI
of 2+ or more twice in the history).

The following patients were not included:
pregnant females, patients with HBs-Ag
positive, patients with aminotransferase
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levels three or more times the upper limit
of normal, patients suffering from an or-
ganic or psychiatric disease that might in-
terfere with the present study, patients whose
body weight was below 40 kg, patients with
known allergic or toxic reactions against one
of the components of Isoprodian'4!' or RMP,
patients with macrohematuria and patients
with smear-positive tuberculosis.

Methods. On admission each patient had
a complete clinical history and physical ex-
amination. Blood samples were obtained for
laboratory studies including hemoglobin,
aminotransferases, bilirubin, alkaline phos-
phatase, and HBs-Ag. Urine specimens were
obtained for a red blood cell count and pro-
tein detection. When possible, a posterior-
anterior chest X-ray was made, and in case
of the presence of abnormal X-ray shadows,
sputum smears were done to confirm the
diagnosis of tuberculosis.

The patients were treated with either the
INH-containing regimen or the regimen not
containing INH, randomization being made
at the time of preparation of the tablet bot-
tles. Whatever the body weight, each took
every day two Isoprodian tablets or two
similar tablets each containing 50 mg DDS
and 175 mg PTH without INH and every
month two 300 mg tablets of RMP, and
swallowed all of them under supervision
during the 24 weeks of the study.

During treatment, every day at the time
of administration, no questions concerning
acceptability of the drugs were asked. How-
ever, spontaneous complaints were record-
ed; every week, standard questioning not
intended to induce complaints was per-
formed. Every 4 weeks, aminotransferase
levels were measured. As long as the values
remained within acceptable range (below
three times the upper normal limit), the
aminotransferase tests continued to be done
every 4 weeks. If the values were three to
five times higher than normal, the amino-
transferase tests were repeated within the
next 2 weeks without change in chemo-
therapy. If the values were more than five
times higher than normal, all drugs were
discontinued, and the diagnosis of hepatitis
was made. When laboratory tests returned
to normal, the treatment was resumed with
the WHO-recommended regimen, dapsone,
clofazimine and rifampin. In the case of im-
mune reactions, adequate treatment was

undertaken without changing the specific
treatment.

An analysis of the frequency and seri-
ousness of the side effects was made before
breaking the code (with or without INH).
Statistical analysis was conducted according
to the following tests: a) chi-squared test to
describe a connection between two vari-
ables; if necessary, this was replaced by the
Fisher-Yates test; b) multiple regression
analysis to describe the influence of all vari-
ables on the incidence of side effects; c) Kap-
lan-Meyer and log-survival statistics to de-
scribe the time of onset of side effects.
Results with p values < 0.05 were consid-
ered significant.

RESULTS
Because of administrative reasons, two

centers (one in Africa, one in South Amer-
ica) did not participate in the study. Only
772 patients from 4 centers (2 in India, 1
in Madagascar, and 1 in the Ivory Coast)
instead of the 1000 expected patients have
been included in the study. Among them,
78 were excluded for reasons other than side
effects, and 694 remained eligible for as-
sessment.

Global results. During the 24 weeks of
treatment, 367 patients (52.8%) suffered
mild side effects which did not lead to stop-
ping treatment and 113 (16.2%) suffered side
effects considered serious enough either by
the patient or by the doctor in charge to
stop treatment. As shown in Table 1, the
rate of mild side effects ranged from 45.9%
in Adzope, Ivory Coast, to 58.7% in Manan-
kavaly, Madagascar. The rate of serious side
effects which led to stopping treatment
ranged from 6.9% in Adzope to 25.3% in
Manankavaly. In the latter two centers, the
serious side effects were limited to liver tox-
icity, and the decision to stop treatment was
made only by a doctor. In Madras and Poo-
na, stopping treatment was due to liver tox-
icity and to other causes, mainly gastroin-
testinal disturbances, and was a decision of
the patients as well as the doctors. In Ma-
dras, stopping treatment was a decision
made 18 times by patients and 21 times by
doctors, and in Poona 10 times by patients
and 34 times by doctors. Because of the high
rate of hepatitis, the study was prematurely
terminated in Manankavaly, Madagascar,
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TABLE 1. Distribution of patients 1)1' center and incidence of drug side effects.

Center (Country) Patients

Drug side effects

Treatment not
stopped Treatment stopped

Included Eligible No. (%)
Hepatitis Other

No. (%) No. (%)

Adzok (Ivory Coast) 199 187 86 (45.9) 13 (6.9) 0 (0)
Manankavaly (Madagascar) 71 63 37 (58.7) 16 (25.3) 0 (0)
Madras (India) 172 161 87 (57.6) 13 (8.0) 27 (16.7)
Poona (India) 330 293 157 (53.5) 33 (12.2) II (3.7)
Total 772 694 (100%) 367 (52.9) 75 (10.8) 38 (5.5)

before the planned number of patients to be
included was reached. All patients with hep-
atitis recovered when the drugs were
stopped.

Analytical results. After breaking the
code, there was no significant difference in
the occurrence or nonoccurrence of mild as
well as serious side effects when patients
treated with INH were compared to those
not treated with INH (Table 2). Such a con-
clusion holds true for patients in an indi-
vidual center as well as in the four centers
considered together.

Most (75.3%) of the side effects occurred
within the first 4 weeks of treatment. Then,
10.1% occurred between 4 and 8 weeks, an-
other 10% between 8 and 16 weeks, and
4.4% between 16 and 24 weeks. There was
no difference in the onset of side effects in
relation to whether or not the patients were
treated with INH.

TABLE 2. Distribution of leprosy patients
hr centers and observed liver toxicity in re-
lation to treatment with or without isoniazid.

Center
(Country)

INII-
contain-

Mg
treatment

.Pa-
tients

eligible

Patients
with liver
toxicity

No )ii)

Adtopé Yes 87 6 6.9
(Ivory Coast) No 100 7 7

Manankavaly Yes 32 7 21.8
(Madagascar) No 31 9 29.3

Madras (India) Yes 80 I 1.2
No 71 12 16.9

Poona (India) Yes 147 9 6.1
No 146 24 16.4

Total Yes 346 23 6.6
No 348 52 14.9
Total 694 75 10.8

Patients (N = 75) with a previous history
of jaundice did not have significantly more
mild or serious side effects than those with-
out a previous history of jaundice, whether
or not treated with INH. There is also no
suggestion that the 247 patients with a pre-
vious history of erythema nodosum lepro-
sum (ENL) or the 55 patients with ENL
during treatment were more at risk of side
effects.

Serious side effects occurred in 80 (15.1%)
of the 530 males and in 33 (20.1%) of the
164 females. Although the results suggested
that females might be more at risk of side
effects, the difference was not statistically
significant, whether or not they were treated
with INH.

As shown in Table 3, the incidence of side
effects was related to the body weight of
patients. The higher the body weight, the
lesser the rate of serious side effects. The
difference is statistically significant (p = 0.03)
between patients with a body weight more
than 60 kg and patients with a body weight
of 41 kg to 60 kg. There was no difference
whether the patients were or were not treat-
ed with INH.

The rate of serious side effects increased
with age. It was 7.8% among the 103 pa-
tients aged less than 25 years, 17.2% among
the 513 aged between 25 and 54 years, and
21.8% among the 78 aged 55 years or more.
The difference between the patients of the
youngest age group and the others is statis-
tically significant (p = 0.02). Again, INH
did not contribute to increase the rate of
side effects.

Finally, multiple regression analysis did
not show a direct relationship between the
intake of INH and the occurrence of side
effects. Body weight and age are the only
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factors which seem to have had an influence
on the occurrence of side effects.

DISCUSSION
The objective of the present study was to

measure the contribution of INH to the
overall tolerance and toxicity of a combined
formulation containing PTH, DDS and INH
in the treatment of lepromatous leprosy. By
randomization, half of the patients were
given the three drugs combined in single
tablets of Isoprodianct,' and the other half
were given PTH and DDS in similar tablets.
Neither patients nor doctors were aware of
the composition of the tablets, and the daily
drug intake was fully supervised. Evalua-
tion of the side effects was made before the
randomization code was broken. Since no
statistically significant differences were not-
ed in the rate of side effects between those
patients treated with INH and those treated
without INH, it can be concluded that INH
did not contribute, in the present study, to
the overall intolerance and toxicity of the
combined formulation as already suggested
by Ellard, et al. ( 5). Although INH is a drug
well known for its potential hepatotoxicity
(`'), its individual effects may have been di-
luted in the much more potent toxicity of
prothionamide of which the reported risk
of liver toxicity is of the same order of mag-
nitude as those presently observed (3 5. " ).

However, the present study suffered two
limitations. First, out of the 6 centers that
accepted to participate (3 in Africa, 2 in
India, 1 in South America), only 4 actually
participated (1 in main Africa, 1 in Mada-
gascar, and 2 in India). As a result, only 694
patients were eligible for analysis, instead
of the expected 1000, and this might not
represent the complete range of tolerance
and toxicity to the combination PTH, DDS
and INH. In addition, since the rate of ma-
jor side effects ranged from 6.9% in the Ivo-
ry Coast to 25.3% in Madagascar, extrap-
olation to other places of the world should
be made with care. Geographical differences
in the rate of side effects have also been
reported with thiacetazone, again, a drug
with a sulfur atom (s).

Second, neither the daily nor the monthly
drug dosages were adapted to the body
weight of the patients. This is inherent in
the fixed combination tablets that were used,

TABLE 3. Relation between body weight
of leprosy patients and incidence of side ef-
fects in relation to the presence or absence
of INII in the treatment regimen.

Body weight^1N11-^No.
of patients^containing^patients^Serious

(kg)^treatment^eligible^side effects

-L. 40^Yes^24^16.7
No^36^25.0

41 to 60
^

Yes^273^14.3
No^271^18.1

>60
^

Yes^44^9.0
No^39^10.3

Unknown^Yes^5^60.0
No^ 50.0

Total
^

694^16.3

and of which the main advantage is to pre-
vent irregular intake of individual drugs,
but this may have contributed to the overall
proportion of the side effects. Since the ma-
jority of the patients had a body weight be-
tween 41 kg and 60 kg, the daily doses of
350 mg PTH and 100 nig DDS might have
been somehow too high ( 13). The fact that
the incidence of serious side elThcts in-
creased when the mean body weight of pa-
tients decreased is an argument in favor of
a drug dosage that was too high for the ma-
jority of the patients. It is, therefore, pos-
sible that in countries where the body weight
of patients is higher than that of the patients
included in the present study, the rate of
side effects would be lower. Another pos-
sibility is that, in routine practice, patients
treated with PTH are suffering gastrointes-
tinal side effects, and thus are less compliant
in their intake of drugs than those who are
not treated with PTH and, consequently,
escape major liver toxicity, as suggested by
reports from India ( 5 . "). These possibilities
may explain why reports on the tolerance
and toxicity of the combination of DDS,
PTH, and INH used in field conditions are
so different.

A point of interest is the time of onset of
the side effects. More than 75% of the side
effects occurred during the first 4 weeks of
treatment. This confirms that toxicity to
PTH is not cumulative and might well result
from an individual's susceptibility to the
drug or its sulfur atom ( 3 ). In the case of a
thioamide-containing treatment, a way to
detect toxicity and to prevent serious liver
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damage ( 14) would be to keep the patient
under strict surveillance and to perform
weekly liver function tests during the first
month of treatment.

SUMMARY
In order to assess the potential additive

liver toxicity of isoniazid to that of a
thioamide-containing treatment, a prospec-
tive, randomized, double-blind trial of 24
weeks' duration involving 772 adult pa-
tients was conducted in four leprosy cen-
ters—two in India, one in Madagascar, and
one in the Ivory Coast. Patients with mul-
tibacillary leprosy were given daily 100 mg
dapsone (DDS) and 350 mg prothionamide
(PTH) plus monthly 600 mg rifampin (RMP)
in combination either with 350 mg isonia-
zid (INH) or with a placebo. After clinical
and laboratory (including HBs-Ag testing)
examinations on admission, the side effects
(especially gastrointestinal disturbances and
liver toxicity) were assessed at regular in-
tervals during treatment by laboratory test-
ing (aminotransferases, bilirubin, alkaline
phosphatase) and by recording spontaneous
complaints. Analysis of the frequency and
seriousness of the side effects was made be-
fore breaking the code (with or without
INH). Although 10% of the patients had
liver toxicity leading to stopping treatment,
no significant difference in the occurrence
of side effects was observed between pa-
tients treated with or without INH. Most
(75%) of the observed side effects occurred
during the first 4 weeks of treatment, and
the time of their onset was not related to
INH. Body weight and age were factors re-
lated to the frequency of side effects [the
higher the body weight, the lesser the rate
of side effects (p = 0.03)] and the rate of
serious side effects increased with age (p =
0.02). But, again, the frequency of the side
effects was not related to INH administra-
tion. Therefore, from the present study it
can be concluded that INH does not in-
crease the toxicity of the thioamide-con-
taining treatment.

RESUMEN
Para establecer la toxicidad potencial sobre el higado

de la isoniazida adicionada a un tratamiento conte-
niendo una tioamida, se hizo un estudio aleatorio, pro-
spectivo, a doble ciego, de 24 semanas de duraciOn, en

772 pacientes adultos de 4 centros antileprosos (2 en
la India, uno en Madagascar, y uno en Costa de Marfil).
A los pacientes con lepra multibacilar se les diO dia-
riamente 100 mg de dapsona (DDS) y 350 mg de pro-
tionamida (PTH) mas 600 mg, una vez al mes, de
rifampina (RMP) en combinaciOn con 350 mg de iso-
niazida (INH) o con un placebo. Una vez iniciado el
tratamiento, a intervalos regulares se estudiaron sus
efectos colaterales, especialmente los disturbios gas-
trointestinales y Ia toxicidad hepatica. Para esto se uti-
lizaron el criterio clinic°, los datos de laboratorio (ami-
notransferasas, bilirrubina y fosfatasa alcalina), y los
registros de las quejas espontaneas de los pacientes. El
analisis de Ia frecuencia v severidad de los efectos co-
laterales se hizo antes de descodificar los datos. Aunque
el 10% de los pacientes tuvieron toxicidad hepatica (lo
cual condujo a suspender el tratamiento), no se obser-
varon diferencias significativas en Ia ocurrencia de los
efectos colaterales en los pacientes tratados con o sin
I NH.  La mayoria (75%) de los efectos colaterales ob-
servados ocurrieron durantc las primeras 4 semanas
de tratamiento pero el tiempo de so apariciOn no estuvo
rclacionado con Ia INI I. El peso corporal y la edad
fueron factores relacionados con Ia frecuencia de los
efectos colaterales: mientras mayor fue el peso cor-
poral, menor foe Ia frecuencia de efectos colaterales (p
= 0.03) y la frecuencia de estos aumento en forma
proporcional a Ia edad (p = 0.02). Pero otra vez, Ia
frecuencia de los efectos colaterales no estuvo asociada
con la administraciOn de INH. Por lo tanto, del pre-
sente estudio se puede concluir que Ia INH no aumento
a la toxicidad del tratamiento conteniendo una tioa-
mida.

RESUME
Une etude prospective randomis&e en double-aveugle

d'une duree de 24 semaines comprenant 772 patients
adultes a etc realisee dans quatre centres de lepre —
deux en Inde, una Madagascar et un en COte d'Ivoire-
pour &valuer Ia toxicit& hepatique supplementaire de
l'isoniazide dans un traitement contenant un thio-
amide. Des patients prêsentant une lepre multibacil-
laire ont recu une dose quotidienne de 100 mg de dap-
sone (DDS) et 350 mg de prothioamide (PTH), ainsi
qu'une dose mensuelle de 600 mg de rifampicine (RMP)
combinee soit a 350 mg d'isoniazide, soit a un placebo.
Apres quc des examens clinique et de laboratoires (y
compris recheche de l'antigene HBS) aient etc effectues
a ('admission, les e•ets secondaires (particulierement
les troubles gastro-intestinaux et la toxicite hepatique)
ont etc &values 5 intervalles rêguliers durant le traite-
ment par des tests de laboratoire (aminotransferases,
bilirubine, phosphatase alcaline) et par l'enregistre-
ment des plaintes spontanees. L'analyse de la frequence
et de l'importance des effets secondaires a et& realisee
avant quc le code (avec ou sans INH) ne soit devoile.
Bien que 10% des patients aient present& une toxicite
hepatique ayant amene l'arret du traitement, on n' a
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observe aucune diRrence significative dans la surveu-
flue d'effets secondaires scion que les patients rece-
valent ou non de l'INH. La majoritê (75%) des effets
secondaires est survenuc durant les quatrc premieres
semaines de traitement, et le moment de lour appari-
tion n'avait pas de rapport avec l'INH. Le poids cor-
porel et rage etaient en rapport avec la frequence des
effets secondaires (plus grand le poids du corps, moms
frequents les diets secondaires [p = 0.03]), et Ia Ire-
quence d'apparition d'effets secondaires serieux aug-
mentait avec rage (p = 0.02). Mais de nouveau, Ia
frcqucnce des effets secondaires n'etait pas associee
('administration d'INH. On pout done conclure de Ia
presente etude que l'INH ne augmente pas a Ia toxicite
d'un traitement contenant des thioamides.
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