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Combined Clofazimine- and Dapsone-resistant
Leprosy. A Case Report'
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Clofazimine was first used by Browne and
Hogerzeil ( 2) in the treatment of leprosy.
The bactericidal effect of this drug against
Mycobacterium leprae was shown by Col-
ston, et al. ( 5) and Holmes, et al. (6 ). Mul-
tiplication of M. leprae in the foot pads of
mice is inhibited by 0.0001% w/w dietary
clofazimine, a dosage which amounts to 0.1
mg/kg body weight per day ( 7  9). Clinically,
the drug is administered as an oral dose of
50 mg daily or 100 mg every other day.

Browne and Hogerzeil raised the possi-
bility of clinical clofazimine resistance after
12 months of treatment ( 2 3), but this was
not confirmed by Browne in a report on the
activity of the drug after 3 years of obser-
vation ('). WarndorfT van Diepen (") re-
ported a case of clofazimine resistance. The
patient experienced a clinical and bacteri-
ologic relapse after 7'/2 years of clofazimine
monotherapy, and resistance to clofazimine
was confirmed by mouse foot pad drug sen-
sitivity testing.

In this paper, we present a patient with
inactive lepromatous leprosy who experi-
enced clinical and bacteriologic relapse on
dapsone monotherapy. The bacilli from this
patient's relapsed skin lesions showed re-
sistance to both clofazimine and dapsone,
but sensitivity to rifampin, in standard
mouse foot pad drug sensitivity testing.

CASE HISTORY
In 1956, a 19-year-old male from South

India was diagnosed at our institution as
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having lepromatous leprosy. He was ini-
tially treated with injectable dapsone in oil
with a dose of 500 mg twice weekly for a
period of 5 years. The patient was then
treated with 300 mg of dapsone orally twice
weekly for an additional 1 year. In 1962,
the patient had become clinically inactive
and bacteriologically negative, and stopped
taking dapsone. He remained bacteriologi-
cally negative without specific antileprosy
chemotherapy until 1972. At that time, he
became employed as a non-medical atten-
dant at our institute, and was advised to
resume taking dapsone in a dose of 100 mg
daily indefinitely. By history the patient took
his dapsone regularly until June 1984, but
then became irregular. In December 1984,
large numbers of shiny, glistening nodules
appeared on the face, all four extremities,
back, and abdomen bilaterally, but asym-
metrically. Skin smears at that time showed
a bacterial index (BI) which averaged 4.5+
with a morphologic index (MI) which av-
eraged 4%. The lesions had histoid char-
acteristics clinically, but these characteris-
tics were not confirmed histologically.
Material was collected from multiple skin
scrapings from these new nodules for mouse
foot pad inoculation for the determination
of the sensitivity of the bacilli to dapsone,
clofazimine, and rifampin.

There was no evidence from the patient's
history or clinical records that lie had ever
consumed clofazimine, rifampin, or any
other antileprosy drug except dapsone. Af-
ter the bacilli were taken from the mouse
foot pad studies, the patient was started on
supervised treatment with rifampin 600 mg
daily on an empty stomach for 2 weeks,
followed by 600 mg daily for 2 consecutive
days each month. In addition, the patient
was given dapsone 100 mg daily and clo-
fazimine 100 mg every other day. After 6
months of treatment, most of the new nodu-
lar skin lesions had regressed completely.
Skin smears at that time showed an average
BI of 4.0+ and a MI of 0%.
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THE TAI1LE. Mouse foot pad drug sensitivity test results.

Month of
harvest Controls

Dapsone Clofazimine Rifampin

(0.01%) (0.001%) (0.01%) (0.001%) (0.03%) (0.003%)

5
7
9

26.9'
43.4
48.0

Neg.''
20.3
25.6

29.0
60.0
52.0

Neg.
12.2
14.5

18.4
30.9
26.5

Neg.
Neg.
Neg.

Neg.
Neg.
Neg.

All harvest numbers of bacilli are given as the values x10', i.e., 26.9 = 26.9 x 10' bacilli per foot pad.
'' Neg. = no bacilli detected (<0.62 x 101.

MOUSE FOOT PAD STUDIES
Locally bred Swiss albino mice were in-

oculated in both hind foot pads with 10 4 Al.
leprae from the multiple skin scrapings from
the skin nodules of the patient. The prep-
aration of the inoculum, the inoculation of
mice, the harvesting of bacilli from the foot
pad tissues, and the counting of the har-
vested organisms were performed according
to methods reported by Shepard ( 8) and
Shepard and McRae ( 0 )). Drugs were mixed
with locally available powdered feed and
fed continuously to the animals, beginning
the day following foot pad inoculation of
the bacilli. Clofazimine (Geigy, Manches-
ter, U.K.) was obtained through the cour-
tesy of M. J. Colston, London. Dapsone
(Burroughs Wellcome, Bombay, India), ri-
fampin (CIBA-GEIGY, Basel, Switzerland)
and clofazimine were given in the concen-
trations indicated in The Table. Foot pads
from two mice were harvested from the con-
trol group receiving drug-free diets and from
each of the drug-treated groups at 5, 7, and
9 months following inoculation of the ba-
cilli. As indicated in The Table, the bacilli
multiplied in mice fed dapsone and clofa-
zimine, but not in animals receiving rifam-
pin.

DISCUSSION
In this paper, we report a lepromatous

leprosy patient who relapsed with bacilli
which were resistant to both clofazimine and
dapsone as determined by mouse foot pad
drug sensitivity testing. The patient was on
dapsone monotherapy prior to relapse, but
there was no history of his ever having taken
clofazimine.

These results suggest that the patient's re-
lapse was due to the development of sec-
ondary resistance to dapsone. The finding
that bacilli from this patient were also ca-
pable of multiplying in mice fed continu-

ously with diets containing 0.01% and
0.001% w/w clofazimine indicates that the
bacilli were also resistant to clofazimine. One
can only speculate as to how this patient's
bacilli became clofazimine resistant.

One possibility is that the patient's bacilli
could have originally been resistant to clo-
fazimine, i.e., before he began dapsone
treatment in 1956. Although knowledge of
clofazimine sensitivity patterns of wild
strains of Al. leprae is not extensive, it is
generally considered that the bacilli can be
inhibited with 0.001% dietary clofazimine.
A second possibility is that the patient might
have been re-infected with a clofazimine-
resistant strain of M. leparae at some time
after he began treatment with dapsone. This
would seem unlikely because to date there
are no cases with clinically apparent sec-
ondary clofazimine-resistant leprosy in this
area. Nevertheless, this patient was em-
ployed at our hospital and was in close con-
tact with multibacillary patients being treat-
ed with clofazimine. For over ten years,
clofazimine has been used here in combi-
nation with dapsone or in combination with
dapsone plus rifampin. It would be possible,
at least in theory, for a patient to have pri-
mary dapsone-resistant disease, develop
clinically inapparent secondary clofazimine
resistance while being treated with clof-
azimine plus dapsone, and then to transmit
these bacilli to our patient-employee. A third
possibility, in this strain of M. leprae, is that
there was a cross-resistance between dap-
sone and clofazimine. This also seems un-
likely. There are no previous reports of this
phenomenon, and many cases with dap-
sone-resistant disease have responded well
to clofazimine monotherapy in the past.

Regardless of the origin of the clofazi-
mine-resistant bacilli in this patient, two
practical points emerge from these obser-
vations. It would seem essential to test the
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susceptibility of bacilli from patients ad-
mitted into chemotherapeutic clinical trials
for sensitivity to all commonly used anti-
leprosy drugs, including clofazimine. Sec-
ondly, it may be advisable to carry out sur-
veys for primary and secondary resistance
to clofazimine.

SUMMARY
A preliminary report is presented on the

finding in a patient with lepromatous lep-
rosy relapsing after maintaining clinical in-
activity and bacterial negativity with dap-
sone monotherapy for a period of 23 years.
Interestingly, Mycobacterium leprae from
the fresh skin lesions revealed resistance to
both clofazimine and dapsone by standard
mouse foot pad testing.

RESUMEN
Se presenta el caso de un pacicnte con lepra lepro-

matosa que recay6 despues de 23 anos de inactividad
clinica y negatividad bacteriolOgica, a pesar del trata-
miento sostenido con dapsona. El M. leprae de las
lesiones frescas de la piel mostr6 resistencia tanto a la
clofazimina como a la dapsona segim la prueba estân-
dar del cojinete plantar del ratOn.

RESUME

Ce rapport praminaire traite d'un malade ayant
prêsentê une râcidive de lepre lepromateuse apres une
periode de 23 ans d'inactivite clinique et de bacterio-
logic negative, au cours de laquelle it avail etc traite
par la dapsone en monotherapie. II est interessant de
constater que les bacilles de la lepre recueillis dans les
lesions nouvelles se sont revelees resistant a la fois
la clofazimine et a la dapsone, ainsi qu'on a pu Ic mettre
en evidence par des epreuves standards dans Ic cous-
sinet plantaire de la souris.
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