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Effect of Zafirlukast on Leprosy Reactions

To THE EDITOR:

Reactional states in leprosy patients are a
significant cause of morbidity. These states
can be divided mainly into erythema no-
dosum leprosum (ENL) and reversa! reac-
tion (RR). Clinically, ENL is characterized
by the development of groups of new, small,
tender erythematous subcutaneous nodules
which usually subside after a few days
along with systemic features like pyrexia,
arthralgia, neuritis, and adenopathy. RR, on
the other hand, presents as brawny, in-
durated, erythematous skin plaques with
acute or chronic neuritis as a prominent fea-
ture. Leprosy reactions need to be controlled
in a rapid and effective manner in order to
prevent progressive nerve damage. The
medications to suppress these conditions
are thalidomide for ENL and high doses of
oral glucocorticoids for both ENL and
RR(' - '). Some patients require chronic
steroid use, putting them at risk for severa!
adverse side effects. Besides its well-docu-
mented teratogenic effects, thalidomide has
also been shown to cause neuropathies(").
Due to the high side effect profile of these
therapies, there is a need to find better treat-
ments associated with less toxicity.

Knowing that reactional states are the re-
sult of a cytokine imbalance of the immune
system, different approaches have been
made to alter the cytokine milieu. Tumor
necrosis factor-alpha (TNF-a) and inter-
leukin-1 (IL-1) have been implicated as key
mediators in Hansen's disease and reac-
tional states ( ,.''.' 4 ). Recently, Calhoun, et
al. have shown that zafirlukast (AccolateTM)
is capable of reducing TNF-a and superox-
ide anion concentrations in the bron-
chioalveolar lavage fluid of asthmatic pa-
tients stimulated with segmentai antigen
challenge( 3). Their rationale was based on
the fact that Chan, et al. showed that mono-
cytic cells express on their surface
cysLTD 1 receptors that are inhibited by
zafirlukastO. We decided to conduct an
open phase II cohort trial to test the effect
of zafirlukast on leprosy reactional states.

Zafirlukast is a U.S.A. Federal Drug Ad-
ministration (FDA) approved immunomod-

ulator which together with montelukast and
pranlukast belongs to the family of
leukotriene receptor antagonista, and has
been used for the prophylaxis and treatment
of asthma in adults. It is known to be a po-
tent inhibitor of inflammation due to its se-
lective antagonistic effect at the levei of the
cysteinyl leukotriene receptor. Zafirlukast
blocks the final inflammatory products of
the arachidonic acid-eicosanoid cascade that
are processed through the 5-lipoxygenase
pathway('.'.' >). This drug is well tolerated
with an incidence of adverse effects similar
to that seen with the use of placebo C"). The
most common adverse effects reported have
been headache and pharyngitis ( 17). In addi-
tion, the dosing regimen of twice a day
orally increases patient compliance.

Patients were selected from the New
York Hansen's Disease Program of Staten
Island University Hospital, New York,
U.S.A., during the period between June
1997 and June 1998. Patients were classified
according to the Ridley and Jopling defined
states and categories: polar tuberculoid
(TT), borderline tuberculoid (BT), border-
line undefined (BB), borderline lepromatous
(BL), and polar lepromatous (LL)("). A!1
leprosy patients with reactions were evalu-
ated and eligible for entry into the study.
Reactional states were identified and classi-
fied according to patient's symptoms and
signs. The severity of the reactions ranged
from mild to moderate. Clinically, ENL was
defined as the appearance of tender, erythe-
matous, subcutaneous nodules with or with-
out systemic manifestations such as fever,
arthralgia, and adenopathy. RR was defined
as acate or chronic neuropathic pain and
usually associated with mixed motor and
sensory loss. Informed consent was ob-
tained from patients, and the study was ap-
proved by the local Institutional Review
Committee.

All patients were given starting doses of
oral zafirlukast 40 mg b.i.d. and were kept
on the medication as long as they were able
to tolerate it or as long as the reactional
state was still active. In some patients the
dose was reduced to 20 mg b.i.d. after the
reaction subsided. If the patients were al-



Sex Type'Age

BL
BL
BL
BL
BL
BL
BL
BL
BT
BT
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BT
BT
LL
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LL
LL
LL
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Patient^Country

India 32
2 Grenada 57
3 Baneladesh 33
4 Trinidad 24
5 Brazil 40
6 Dominican Republic 13
7 Trinidad 20
8 Ilong K ong 78
9 Viet Nam 51

lo Trinidad 39
I^I Philippines, The 55
12 India 52
13 Pakistan 45
14 Dominican Republic 31
IS Philippines, The 45
16 Mexico 44
17 Guyana 25
18 Philippines, The 37
19 Colombia 36
20 Spain 82
21 Dominicais Republic _58
22 Cuba 59
23 I laiti 64
24 Brazil 33
25 Trinidad 21

Reaction'
RR
RR
RR
RR
RR
RR
RR
RR
RR
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RR
RR
RR
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ENL
ENL
ENL
ENL
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ENL
RR
RR
RR
RR
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TABLE 1. Den:ograhhv and clinica/ classijication o! I prosv patients treated with zafir-
lukast (Accolate t NI).

BL = Borderline lepromatous; BT = borderline tuberculoid; LL = lepromatous leprosy.
'' RR = Reversa! reaction; ENL = erythema nodosum leprosum.

ready taking steroids, their prednisone
doses were kept the same but were never
increased. The goal was to taper the pred-
nisone doses gradually on steroid-depen-
dent patients. In addition to the above med-
ications, patients were treated with various
combinations of dapsone, clofazimine, and
rifampin according to standard U.S. guide-
lines( 7-9). During the time of the study only
two patients (18 and 23) were taking
thalidomide.

One observer (William R. Levis, M.D.)
followed the patients throughout the study
to evaluate their responses which were di-
vided into five categories, each with a de-
scriptive and numerical value. Definition of
responses: Excellent (5) = complete resolu-
tion of all symptoms and signs of the reac-
tions: disappearance of ENL lesions and
systemic manifestations or complete relief
of neuropathic pain in RR and reinstitution
of sensation; Good (4) = resolution of most
symptoms and signs: flattening of the skin
lesions of ENL or incomplete relief of neu-
ropathic pain and incomplete restoration of
sensory level in RR; Moderate (3) = reso-

lution of some symptoms and signs: slight
improvement in the severity of ENL lesions
and slight improvement in the control of
neuropathic pain of RR without restoration
of sensory levei; No Response (2) = no ef-
fect of therapy; Worse (1) = worsening of
symptoms and signs while on therapy.

RESULTS AND DISCUSSION
A total of 25 patients completed the

study. The age of the patients ranged from
18 to 82 years (mean age 43.6; standard de-
viation of 17.15 years). The sample con-
sisted of 18 males (72%) and 7 females
(28%). All of the patients were bom outside
of the U.S.A. Most of the patients had LL
(10), followed by 8 with BT, and 7 with BL.
Nineteen patients had RR and 6 had ENL
(Table 1). The patients were treated with
oral zafirlukast doses of 20 to 40 mg twice a
day, depending on their ability to tolerate
the side effects. The mean length of time on
zafirlukast at the time of the follow up was
3.9 months (95% confidence interval 2.7 to
5.05).
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TABLE 2. Clinicai response of leprosy reactions" to zafirlukast.

Rcactions

Exccllent Good Moderate None Worsc

LL
ENL (6)
RR (4)

4 2
1

O
O

O
O

O
O

BL
ENL (0) 0 O O 0 O
RR (7) 3 2 O

BT
ENL (0) 0 (1 O O O
RR (8) 3 5 O O O

TI (0) O () O O O

Total 25 12 II 1 O

Total e/e 48€7 447 0.047 0.04/e O%k

Sce Methods for delinition of responses.

The response rates were excellent in
48% (12/25) of the patients (Table 2).
These consisted of 4 LL ENL, 2 LL RR, 3
BT RR, and 3 BL RR. Forty-four percent
(11/25) had a good response, and this group
consisted of 5 BT RR, 2 LL ENL, 2 LL RR,
and 2 BL RR. One patient with BL RR had
a moderate response and one had no re-
sponse to zafirlukast. This last patient only
received the drug for 5 days and had to re-
turn to steroids. No worsening of the reac-
tions were reported in any of the patients
while on treatment. No significant differ-
ences were noted between ENL and RR on
response or among the different categories.
Both females and males responded simi-
larly to treatment. Most of the patients re-
sponded with symptomatic improvement
after at least 2 weeks of treatment. Remis-
sion of symptoms was evident with the dis-
appearance of the erythematous nodules of
ENL or with the restoration or improve-
ment of the distal sensory levei and disap-
pearance of neuropathic pain. Patient 19
had a resolution of a left proximal ulnar
nerve abscess while taking zafirlukast.

Zafìrlukast appears to be an effective
form of therapy for both ENL and RR in
Hansen's disease patients regardless of sex,
age or type of reaction. Our results were
that 92% of the patients showed an excel-
lent or good response to therapy. The exact
mechanism of action of zafirlukast in lep-
rosy reactions is currently unknown. TNF-a

is released during leprosy reactions and
this, in turn, induces the synthesis of eico-
sanoids("). The local effect of eicosanoids
(leukotrienes) during skin inflammation lias
been demonstratede. "). Thus, we postulate
that a probable mechanism of action is the
inhibition of the final products of inflamma-
tion, leukotrienes, in the skin. Further stud-
ies at the molecular levei are needed. In
asthma, a disease of Th2 predominance, the
role of leukotriene inhibition has been
clearly demonstrated to be effective( 1 ').
Zafirlukast may act as an immunomodula-
tor by inhibiting leukotriene receptors in
mononuclear cells and thereby decreasing
TNF-a production as has been shown in
asthmatic patients( 3 . -').

Thirteen of the 25 patients had chronic
RR which were difficult to control and had
become chronically dependera on pred-
nisone (52%). Ten of these patients (77%)
were able to significantly reduce their
steroid doses, to the extent that 4 of 13
(30%) were able to discontinue prednisone
completely. Only one patient needed an in-
creased dose of steroids to control the RR;
this was the same patient who took zafir-
lukast for 5 days only. Even more importam
was that 12 patients (48%) did not need
steroids to control their reactions. As the
steroid doses were decreased, none of the
patients experienced recurrence of reactions
and, therefore, none were restarted on
steroids. However, when the zafirlukast was
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decreased from 40 to 20 mg b.i.d., either the
neuropathic pain or the ENL recurred.
These symptoms were controlled within 2
weeks by returning to the previous dosage,
thus exhibiting a dose-related response.
None of the patients in whom prednisone
was decreased presented symptoms or signs
of Churg-Strauss allergic vasculitis which
has been reported in some asthmatic pa-
tients during corticosteroid withdrawale).

As stated previously, only two patients
had been taking thalidomide. However,
their reactions were suppressed only after
starting zafirlukast, perhaps meaning that
leukotriene inhibition played a key role.
The only adverse effect described was
headache, which resulted in three patients
discontinuing the drug. One of them was
able to restart the medication after 4 months
without re-experiencing headache.

We observed altered liver enzymes in one
patient. The aspartate and alanine amino-
transferases (AST and ALT, respectively)
were modestly increased by less than two
times the baseline value (AST 36 U/L, ALT
63 U/L). Patient 11 had a modest elevation
of liver enzymes prior to starting zafir-
lukast. These modest elevations of liver en-
zymes persisted but did not increase during
treatment with zafirlukast.

-Eduardo A. Vides, M.D.
Aloys Cabrera, R.N.

Kathleen P. Ahern, Ph.D., RN.
William R. Levis, M.D., Director

Department of Interna! Medicine and
Derinatology

New York Regional Hansen's Disease
Program

Staten Island University Hospital
475 Seaview Avenue
Staten Island, New York 10305, U.S.A.

Reprint requests to William R. Levis,
M.D., Director, New York Regional
Hansen's Disease Program, Staten Island
University, 475 Seaview Avenue, Staten Is-
land, NY 10305, U.S.A.
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Effect of Prophylactic Corticosteroids on the
Incidence of Reactions in Newly Diagnosed

Multibacillary Leprosy Patients

To Tf1E EDITOR:

Leprosy reactions, including reversal re-
actions and episodes of neuritis, are known
to occur in leprosy patients most frequently
in the first few months after starting mul-
tidrug therapy (MDT), especially in cases
with multibacillary (MB) disease('''. 7 . 5 . "'.' 2 ).
Such reactions can lead to impairment of
nerve function, and subsequent deformity
and disability. That this can occur in lep-
rosy patients who present without any nerve
function impairment (NFI) at diagnosis is a
discouraging phenomenon for both the pa-
tient and the doctor or health worker.

It is an axiom of modern leprosy control
that early case detection and treatment with
MDT can prevent much NFI by halting the
multiplication of the leprosy bacillus, and
that Chis is the single most important activ-
ity in the prevention of NFI(`'). So far, little
attention has been focused on the preven-
tion of NFI after starting MDT, although
there is some evidence that clofazimine has
a prophylactic role in preventing type 2 re-
actions(") and even reversal reactions('). It
is generally accepted that corticosteroids
are an effective treatment for reactions, and
that they may reverse the effects of nerve
damage( 3 . 4). Since Chis is the case, can they
also be used to preveni reactions if given
prophylactically at the time of registration
and commencement of MDT?

The incidence of reactions after the start
of MDT is known to be higher in MB pa-
tients than PB("), with around 30% of MB

patients experiencing a leprosy reaction af-
ter treatment commences. We felt that a re-
duction in the proportion of MB patients
experiencing a reaction by about 50%
would be a worthwhile result, and may be
widely applicable for leprosy treatment. We
decided to conduct an uncontrolled study to
investigate the hypothesis that prophylactic
corticosteroids can preveni the occurrence
of reactions in newly diagnosed MB lep-
rosy patients.

The study was based at the Danish-
Bangladesh Leprosy Mission (DBLM) in
Nilphamari, Bangladesh. DBLM operates a
vertical leprosy program and has a field-
based system of treatment of leprosy reac-
tions(`). A prospective cohort study was
started there in 1995 to investigate the epi-
demiology of NFI in leprosy patients, the
Bangladesh Acute Nerve Damage Study
(BANDS). This study has recruited 2664
new leprosy cases who are being regularly
followed up for signs of reaction and NFI.
It was decided to use MB patients from
among the BANDS cohort to act as histori-
cal controls in this trial.

The selection criteria for including pa-
tients in the treatment group and the control
group were as follows: MB classification
(>5 skin lesions and/or skin-smear posi-
tive); no acute reaction present at diagnosis
needing treatment; age 15-50; weight >35
kg; not pregnant; no contraindications to
prednisolone. In addition, informed, written
consent was obtained from patients receiv-
ing prophylactic corticosteroid treatment.
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