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Cyclosporine is a cyclic polypetide pro-
duced by the fungus Tolypocladium infla-
tum Gams. It is a potent immunosuppres-
sive agent which, since its introduction in
1978 (?), has played a major role in im-
proved results following organ transplan-
tation (?). The only reported use of cyclo-
sporine in Hansen’s diseasc isa 1987 report
describing three patients with chronic type
2 reaction (erythema nodosum leprosum)
who were treated with the drug (°). We re-
port here what is, to the best of our knowl-
edge, the first case of treatment of type 1
reaction (reversal reaction) with cyclospo-
rine.

CASE REPORT

The patient was a 25-year-old man who
came to Hawaii from The Philippines at 15
years of age. There were no signs of Han-
sen’s disease when, because of a strong fam-
ily history of Hansen’s disease, he was ex-
amined in 1983 and 1984. He developed a
skin eruption in November 1988. This was
characterized by multiple 1-2 cm urticarial
papules and plaques, primarily on the upper
and lower extremities, with a few lesions on
the chest and earlobes. There was no sen-
sory loss. There was questionable enlarge-
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ment of the ulnar nerves but no other
neurologic abnormality. Skin biopsy micro-
scopic sections (Figs. 1A and 1B) showed
changes of borderline leprosy (BL-BB) con-
sisting of a patchy granulomatous infiltrate
comprised of histiocytes intermingled with
many lymphocytes and plasma cells. The
infiltrate involved 30%-40% of the dermis.
A moderate number of solid-staining acid-
fast bacilli (AFB) were seen. Slit-skin smears
showed a bacterial index (BI) ranging from
2.0 to 4.5 and a morphological index (MI)
ranging from 1.0%-3.0%. Mouse foot pad
testing of a skin biopsy showed no resistance
to dapsone, rifampin, or clofazimine.
Treatment with rifampin 600 mg daily
and clofazimine 100 mg daily was initiated
in November 1988. The primary physician
chose not to include dapsone in the regimen
because of mild microcytic anemia sugges-
tive of thalassemia and concern about dap-
sone-induced hemolysis. Rapid improve-
ment was noted, and the dose of clofazimine
was reduced to 50 mg daily in January 1989.
In April 1989, after approximately 6 months
of treatment, increased redness and swelling
of the pre-existing skin lesions as well as
similar-appearing new skin lesions and en-
largement of the right ulnar nerve were not-
ed. The skin lesions were not tender. There
were no associated systemic symptoms such
as fever, anorexia, or lassitude. In May 1989,
skin-biopsy microscopic sections showed
changes of borderline leprosy (BL-BB) with
reversal reaction consisting of a granulo-
matous infiltrate involving 75% of the der-
mis. The infiltrate was comprised of histio-
cytes with many lymphocytes and plasma
cells. The histiocytes showed mild epithe-
lioid cell differentiation in focal areas. A
moderate number of AFB were seen, and
these were generally fragmented or beaded.
Slit-skin smears showed no change in the
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BI, but the MI had fallen to 1.0%. Corti-
costeroid therapy was initiated, initially
prednisone 20 mg daily. His skin lesions
persisted, and he developed edema of the
hand. The prednisone was increased to 100
mg daily in May 1989, and the patient im-
proved markedly shortly thereafter. Erythe-
ma and edema of the skin lesions recurred
intermittently as the prednisone was ta-
pered, though overall there was a good re-
sponse. After approximately 3 months of
prednisone therapy, when the dose had been
lowered to 40 mg daily, he developed severe
cystic acne, mainly on the face. This did not
respond to the usual measures. The patient
refused additional prednisone therapy, and
he refused any further treatment for about
2 months.

When he was evaluated in October 1989,
he had multiple skin nodules as well as a
large indurated patch on the left arm and
hand. The earlobes were red and indurated.
The right ulnar nerve was enlarged and
tender. Skin-biopsy microscopic sections
(Figs. 2A and 2B) showed epithelioid cell
granulomas diffusely filling the dermis and
extending into the subcutis. The granulo-
mas showed moderate edema, and were sur-
rounded by a dense infiltrate of lympho-
cytes. Only rare poorly staining bacilli were
present. A diagnosis of persistent type 1 re-
action was made. He refused to take any
more prednisone. With fully informed con-
sent, treatment was initiated with cyclospo-
rine at a dose of 7 mg/kg per day in No-
vember 1989. Reduction in the erythema
and induration of the skin lesions was ap-
parent within 10 days. The trough serum
cyclosporine level was 28 ng/ml. The daily
dose was therefore increased in 11 mg/kg.
The trough serum cyclosporine level was 50
ng/ml on this dose. Clinically there was pro-
gressive improvement in the type 1 reac-
tion. The dose of cyclosporine was increased
to 20 mg/kg per day. At this dose, the trough
serum level was 57 ng/ml. Because of the
excellent clinical response, the dose was not
increased. The patient continued on the
same doses of cyclosporine, rifampin, and

—

FiG. 1. Photomicrograph ofinitial skin biopsy, No-
vember 1988. A = Granulomatous infiltrate involving
40% of dermis [Hematoxylin and eosin (H&E) x40].
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B = Histiocytes with moderate infiltrate of lympho-
cytes and plasma cells (H&E x100).
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FiG. 2.
1989, prior to cyclosporine therapy. A = Granulo-

Photomicrograph of skin biopsy, October

1992

clofazimine. His type | reaction resolved by
March 1990. Cyclosporine was discontin-
ued in June 1990 after 8 months of treat-
ment. He has continued on rifampin and
clofazimine therapy and has done well. A
skin biopsy in December 1990 showed in-
voluting Hansen’s disease with no evidence
of type 1 reaction. There were no AFB. Slit-
skin smears from four sites at that time
showed no bacilli. The patient has contin-
ued to feel well. There has been no recur-
rence of the type 1 reaction during the 1-year
period since the drug was stopped.

The patient was known prior to cyclospo-
rine therapy to be a chronic carrier of the
hepatitis B virus. There were no clinical or
biochemical changes in his chronic hepatitis
B infection prior to the development of the
type | reaction. There was no change in his
liver function during the course of cyclospo-
rine, nor did he experience any other ad-
verse effects. He has had no problems with
cystic acne since late 1989.

DISCUSSION

Hansen’s disease is characterized by a
spectrum of immunity, with many of the
features believed to be due to variable re-
sistance to Mycobacterium leprae, the eti-
ologic agent. Thus, individuals with self-
healing, subclinical infection are believed to
have a high degree of cell-mediated im-
munity (CMI) to this organism; those with
tuberculoid and borderline disease progres-
sively lower degrees of CMI, and those with
polar lepromatous leprosy little or no CMI
(1314,

In addition to this basic role of the im-
mune system, a primary change in the im-
mune response to M. leprae or a change
secondary to some other stimulus is be-
lieved to play a critical role in the so-called
reactional states of Hansen’s disease, in-
cluding type 1 reaction or reversal reaction
and type 2 reaction or erythema nosodum
leprosum (ENL) (). While the specific im-
munopathologic mechanisms of these reac-
tional states have yet to be determined,
changes in cells which are critical in CMI

—
matous infiltrate involving entire dermis (H&E x40).
B = Epithelioid granulomas with dense infiltrate of
lymphocytes (H&E x 100).
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have been found in clinical studies of pa-
tients with reactions. Thus Modlin, et al.
found a reduced percentage of M. leprae
antigen-specific CD8+ (suppressor) cells
during type 2 reactions followed by resto-
ration of suppressor cell numbers when the
reaction subsided ('?). On the other hand,
studies of skin biopsies ('') and suction-in-
duced blisters (') have shown an increased
number of CD4+ (T-helper) cells associ-
ated with type | reactions.

Type 1 reactions are found in individuals
with borderline Hansen’s disease, while type
2 reactions are confined to those with heavy
bacillary loads, i.e., lepromatous or border-
line lepromatous disease. Corticosteroids are
the primary therapeutic modality for both
types of reactions. In type 2 reactions, tha-
lidomide is a very effective alternate agent
for those who do not respond to or are in-
tolerant of corticosteroids. There is no sat-
isfactory substitute for corticosteroids in
type | reactions.

Cyclosporine was approved for use in
1983. It differs from earlier immunosup-
pressive agents in selectively inhibiting
adaptive immune responses. Although the
precise mechanism of action is unknown,
cyclosporine appears to reversibly inhibit
helper-T cells while not affecting suppres-
sor-T cells (°). Thus this drug might be ex-
pected to be beneficial in type 1 reactions if
the increase in helper-T cells referred to
above is indeed important in the pathogen-
esis of this condition.

Blood levels of cyclosporine during oral
therapy are quite variable. Therefore, trans-
plant programs monitor serum or plasma
levels, with measurements of the trough lev-
el preferred (). Favorable therapeutic out-
comes correlate to some degree with trough
serum levels between 100 and 250 ng/ml
(®), although the pharmacokinetics of cy-
closporine are extremely variable and com-
plicated (7). This patient’s clinical improve-
ment when the trough level was only 28 ng/
ml, along with his remission of more than
1 year when the maximum trough level at-
tained was 57 ng/ml, suggests that the dose
and desirable blood level of cyclosporine
may vary with the therapeutic indication.

The only approved uses for cyclosporine
are for the prevention of organ rejection and
the treatment of chronic rejection in allo-
genic organ transplantation. This agent also
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appears to be effective in graft-versus-host
disease, psoriasis, and various hematologic,
dermatologic, and connective tissue dis-
cases (- '®). The major adverse effects are
hypertension and renal dysfunction, the lat-
ter clearly dose-related ('2).

Because the metabolism of cyclosporine
is cytochrome P-450-dependent, it interacts
with a number of drugs. Rifampin lowers
the serum level of cyclosporine, probably
by means of induction of microsomal en-
zymes ('*). This may explain the relatively
low serum levels in our patient. Although
we were concerned about the use of this drug
in a patient who is a chronic carrier of the
hepatitis B virus, other studies have shown
that most hepatitis B carriers tolerate the
drug (*'7).

While cyclosporine was well tolerated in
our patient and one might hope that type 1
Hansen’s disease reaction will generally re-
spond to a lower dose of cyclosporine than
that required for transplantation with a con-
sequent decrease in the incidence of adverse
effects, the role of this drug in the treatment
of such reactions is clearly limited at this
time by the cost of the drug. Even at the low
dose used in this patient, the cost of the
cyclosporine at 20 mg/kg per day was ap-
proximately $83 per day and the total cost
for the 8-month course of treatment was
approximately $17,750. Nevertheless, the
experience with this patient suggests that
there is an alternative for those patients with
severe type 1 Hansen’s disease reaction who
cannot tolerate or do not respond to corti-
costeroid therapy. In addition, this patient’s
course does support the findings of previous
laboratory studies regarding the immuno-
pathology and pathogenesis of type 1 re-
actions, and suggests that cyclosporine may
be useful in elucidating the etiology of these
reactions.

SUMMARY

Type | Hansen’s disease reaction (rever-
sal reaction) is believed to result from a
change in the immune response in patients
with borderline Hansen’s disease. The only
effective therapy for significant type 1 re-
actions has been systemic corticosteroid
therapy. Cyclosporine is an immunosup-
pressive drug which has been widely used
in organ transplantation. We report a case
of type 1 reaction complicating borderline
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lepromatous Hansen’s disease. Cyclospo-
rine therapy resulted in prompt and sus-
tained resolution of the reaction. The pos-
sible mechanism of action of cyclosporine
and the implications regarding the immu-
nopathogenesis of type | reaction are dis-
cussed.

RESUMEN

Se considera que la reaccion tipo 1 de la enfermedad
de Hansen (reaccion reversa) es el resultado de un cam-
bio en la respuesta inmune de los pacientes con enfer-
medad de Hansen intermedia. Hasta ahora, la Gnica
terapia efectiva para el tratamiento de las reacciones
de tipo 1, ha sido la administracion sist¢mica de cor-
ticoesteroides. La ciclosporina es una droga inmuno-
supresora que ha sido ampliamente utilizada en los
transplantes de o6rganos. Aqui se reporta un caso de
reaccion tipo | en un paciente con enfermedad de Han-
sen lepromatosa subpolar cuyo tratamicento con ci-
closporina condujo a una rapida y sostenida resolucion
de la reaccion, También se discuten los posibles me-
canismos de accion de la ciclosporina v las implica-
ciones sobre la inmunopatogénesis de la reaccion tipo 1.

RESUME

La réaction de type 1 de la maladie de Hansen (réac-
tion reverse) est supposée résulter d'une modification
dans la réponse immunitaire des patients qui présen-
tent une maladie de Hansen borderline. Le seul trai-
tement efficace pour des réactions de type 1 significa-
tives a ¢té un traitement par corticostéroides. La
cyclosporine est un médicament immunosuppresseur
qui a ¢été largement utilisée pour des transplantations
d’organes. Nous rapportons un cas de réaction de type
1 apparaissant comme complication d'une maladic de
Hansen de type borderline Iépromateux. Un traitement
par cyclosporine a permis une rémission prompte et
de longue durée de la réaction. Le mécanisme d’action
possible de la cyclosporine et les implications en ce qui
concerne I'immunopathogénése de la réaction de type
| sont discutés.
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