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in the epidermal scrapings and characteris-
tic histopatholo6c features easily differen-
tiate chromoblastomycosis from leprosy le-
sions, some difficulty may occur if one is
not aware of the possibility of chromoblas-
tomycosis. A cutaneous plaque of chro-
moblastomycosis closely simulating tuber-
culoid leprosy clinically and histopatholog-
ically has been reported from India ( 2 ).
Chromoblastomycosis developing in a
residual patch of leprosy also has been re-
ported ('). These reports and the present re-
port underline the importance of consider-
ing chromoblastomycosis also in the differ-
ential diagnoses of all types of leprosy.
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Comparison of Pentoxifylline, Thalidomide and
Prednisone in the Treatment of ENL

To Illy EDITOR:

Erythema nodosum leprosum (ENL) is an
inflammatory reaction that occurs in ap-
proximately 40%-50% of lepromatous lep-
rosy patients, most commonly during treat-
ment with antileprosy drugs. ENL is char-
acterized by the appearance of painful,
erythematous, subcutaneous nodules which
are tender to the touch. These lesions are
not necessarily associated with pre-existing
leprosy lesions. Systemic manifestations in-
cluding fever, malaise, lymphadenopathy,
neuritis, and arthralgia are often observed.
It appears that the pro-inflammatory cy-
tokine tumor necrosis factor-alpha (TNF-a)
may play an important role in the develop-
ment of this syndrome since high plasma
levels of TNF-a are found in patients dur-
ing episodes of active ENL ('"). Moreover,
treatment of ENL patients with thalidomide
alleviates the clinical symptoms concomi-
tant with a reduction in plasma TNF-a levels
O. In vitro, thalidomide selectively inhibits
the production of TNF-a by lipopolysaccha-
ride-stimulated monocytes (").

Although thalidomide is the drug of
choice for the treatment of ENL ' 2 . ' 3 ) it
is a potent teratogenic drug ( 4 . ') and is not
safe in women of child-bearing potential.
Glucocorticoids, a family of drugs known

to inhibit cytokine production by leuko-
cytes, are also used for the treatment of
ENL. Unfortunately, the prolonged use of
these drugs is associated with toxicities, in-
cluding immunosuppression. In an attempt
to identify other treatments for ENL, alterna-
tive TNF-a inhibitors are tinder considera-
tion. One such drug is pentoxifylline, a
methylxanthine derivative which has been
used clinically for intermittent claudication.
The drug has been shown to inhibit TNF-a
production in vitro ( 2 ") and in vivo ('.').

We have now tested whether pentoxi-
fylline if effective in alleviating the signs
and symptoms of ENL and have compared
the efficacy of the drug, in controlliing the
symptoms and dermatologic manifestations
of ENL to the efficacy of thalidomide and
of steroids. Sixteen multibacillary leprosy
patients with ENL were graded for severity
of disease symptoms at the start of the study
and weekly thereafter (The Table). Plasma
was collected at baseline and weekly for cy-
tokine evaluation, and biopsies of ENL le-
sions were taken at baseline and day 2 for
histologic evaluation of the response in the
skin.

RESULTS AND DISCUSSION
Clinical response. The manifestations

of ENL were graded for severity of disease
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THE TABU. Characteristics and treatment regimens for multibacillary leprosy pa-
tients with ENL."

Patient no. Age Sex
Severity of ENI.

Treatment
Day 0 Day 21

1 (JC;) 21 M 0 Pent 1200
2 (GO) 26 M 0 Pent 1200
3 DT) 23 F 0 Pent 1200

a) , Prednisone
4 (DP) 26 NI 0 Pent 1200
5 (SC) 28 M 0 Pent 1200

b 0 Prednisone
6 (13L) 32 Interrupted Pent 1200

3 0 Thalidomide
7 (RM) 25 Interrupted Pent 1200

0 Thalidomide
8 (ES) 26 M 2' Interrupted Pent 1200

0 Prednisone
9 (RA) 23 Interrupted Pent 1200

1 0 Prednisone
10 (RS) 16 F 2 Pent 2400
I I (RV) 36 M 3 0 Pent 2400
12 (MR) 23 M 2 Pent 2400

Prednisone
1 1, 0 Thalidomide

13 (RM) 23 M 2 0 Pent 2400
0 Prednisone

14 (JP) 22 M 3 0 Thalidomide
15 (JL) 22 M 3 0 Thalidomide
16 (IIT) 18 M 3 0 Thalidomide

" All patients were outpatients at the Leonard Wood Memorial Leprosy Clinic, Cebu, The Philippines, and were
treated with standard W110 multidrug therapy supplemented with: Pent 1200-pentoxifylline 1200 mg/day; Pent
2400-pentoxifylline 2400 mg/day.

Patients who developed a new ENL episode 3-4 months after completion of therapy and re-entered the study on
a different treatment regimen.

Patients who failed to respond within 7-10 days after initiation of treatment and were then switched to another
drug.

symptoms and to enable us to evaluate the
therapeutic responses, according to the out-
line in the legend of The Figure. Of the 16
ENL patients included in the study, nine pa-
tients received 1200 mg/day of pentoxi-
fylline (The Table). The mean grade of
ENL for these patients was 1.7 ± 0.5 (mean
± S.D.).

Five out of the nine patients treated with
1200 mg/day of pentoxifylline responded to
the treatment with clinical improvement
and relief of symptoms such as fever,
headaches and joint pain by 2 weeks (The
Figure). However, flattening or clinical
clearance of the ENL skin lesions was ob-
served only during the third week of ther-
apy. Despite clinical improvement in re-
sponse to treatment with 1200 mg/day of
pentoxifylline, the skin lesions of some pa-
tients did not disappear or appeared even
worse histologically with increased inflam-

matory infiltrate and a thicker epidermis. In
the four patients who did not respond to the
regimen of 1200 mg/day pentoxifylline,
treatment was interrupted because the pa-
tients developed new ENL lesions with
worsening of symptoms (The Table).

To evaluate whether the lack of response
to 1200 mg/day of pentoxifylline therapy
could be overcome by a higher close of the
drug, four new patients (patients 10 to 13)
with a mean ENL severity of 2.3 ± 0.5 were
treated with 2400 mg/day of pentoxifylline.
By 4 to 5 days of therapy these patients re-
ported subjective improvement of clinical
symptoms, and by day 14 there was im-
provement of the ENL lesions. However, at
day 21, two of these patients still had grade
1 ENL lesions, although they manifested no
systemic clinical symptoms (The Figure).

To compare the patient response to pent-
oxifylline with the patient response to tha-
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lidomide, six patients were treated with
thalidomide. Patients received 300 mg/day
of thalidomide for the first 7 days followed
by 200 mg/day of thalidomide for 7 days
followed by 100 mg/day of thalidomide for
the last 7 days, a total of 21 days of treat-
ment. Three patients (patients 14-16) were
entered directly into the thalidomide treat-
ment group, two patients (patients 6 and 7)
were shifted to this drug because they failed
to respond to treatment with I 200 mg/day
of pentoxifylline, and one patient (patient
12) suffered a relapse of ENL after success-
ful completion of therapy with 2400
mg/day pentoxifylline (The Table; The Fig-
ure). The mean grade of ENL for these pa-
tients was 2.5 ± 0.5. Clinical improvement
was observed as early as 2-4 days after ini-
tiation of thalidomide therapy and by day
14, 5/6 patients showed clinical remission.
No ENL lesions were observed in the
thalidomide treated patients at day 21. As
seen in The Figure, the clinical response to
therapy with thalidomide occurred earlier
than the response observed with the other
treatment regimens.

Prednisone (30 mg/day) was used to treat
six ENL patients. Two patients (patients 8
and 9) first treated with 1200 mg/day of
pentoxifylline were switched to prednisone
(The Table) and four patients with relapsing
ENL (patients 3, 5, 12, and 13) subse-
quently received prednisone. Following 21
days of therapy with prednisone, 4/6 pa-
tients showed remission of ENL symptoms
and lesions (The Figure).

No adverse effects were observed with
the use of any of the drugs.

Plasma cytokine and cytokine receptor
levels. At the time of initiation of treatment
for ENL, the mean TNF-a plasma level for
all patients tested was 43 ± 10 pg/ml (rang-
ing from 6 to 159 Him!), the mean soluble
TNF-aR level was 8.6 ± 0.8 ng/ml (ranging
from 3 to 16.3 ng/ml), and the mean soluble
IL-2R level was 2125 ± 273 pg/ml (ranging
from 662 to 4194 pg/ml). In patients treated
with either dose of pentoxifylline, there was
no reduction in the plasma levels of TNF-a,
soluble TNF-aR, or IL-2R. In fact, a
twofold increase in TNF-a levels and a
slight increase in the levels of TNF-aR and
IL-2R was observed in response to pentox-
ifylline. This cytokine response occurred
regardless of whether or not the patients
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Tin: FIGURE. Clinical response of ENL patients to
the different therapeutic regimens. Manifestations of
ENL were graded for severity of disease symptoms
and to evaluate the therapeutic responses, according to
the following criteria: Grade 0 = no ENL lesions;
grade I = patients with <10 ENL lesions, usually with-
out fever or other symptoms (these lesions were usu-
ally discovered during routine physical examination);
grade 2 = patients with 10 to 20 ENL lesions who pre-
sented with mild fever, recurrent ENL, and often mild
neuritic pain: grade 3 = patients with >20 EN!, nod-
ules, lesions with blebs or pustules or ulcers, daily
fevers and other symptoms such as headaches, myalgia
and anorexia. Results arc mean grade of ENL observed
in the patients evaluated during therapy expressed as
percentage (day 0 or time of diagnosis = 100%). A = re-
sponse to 1200 mg/day of pentoxifylline; = response
to 2400 mg/day of pentoxifylline; = response of pa-
tients treated with prednisone; • = response of patients
treated with thalidomide.

showed a clinical response to pentoxifylline
treatment. In contrast to the pentoxi fylline-
associated increase in cytokines, the tha-
lidomide treatment of ENL patients was as-
sociated with a 53% reduction in plasma
TNF-a levels by 21 days postinitiation of
therapy, as has been described previously

'"). Soluble TNF-aR was reduced by
50% and IL-2R was reduced by 43%. When
ENL patients were treated with prednisone,
there was an 84% decrease in the levels of
TNF-a. Soluble TNF-aR was reduced by
44% and IL-2R was reduced by 37% at 21
days postinitiation of prednisone therapy.
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There was no correlation between severity
of ENL symptoms and the starting plasma
levels of cytokine Or cytokine receptors.

Since relatively low levels of TNF-a
were detected in the plasma of the patients
with active ENL in this study, the results
suggest that TNF-a may not be the only
factor in the pathogenesis of ENL. In fact,
prednisone reduces TNF-a levels more effi-
ciently than thalidomide, but the clinical re-
sponse to the prednisone is somewhat
slower than that observed with thalidomide
treatment. Recent studies have suggested
that thalidomide may also act as an im-
munostimulator, inducing the secretion of
IL-2 by T cells ("). Whether thalidomide
acts to stimulate T-cell activity in ENL pa-
tients, and the possible implications of such
a stimulus on the course of ENL, remains to
be determined.
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Rare Transcripts of Interferon-y Detected in
Lepromatous Leprosy Cases

To THE

The presence of alternatively spliced or
extra "illegitimately spliced transcripts" of
interleukins and colony stimulating factors
that may arise in diseased situations (') in
low copy numbers has been reported ear-
lier. In leprosy lesions, a striking difference
in the cytokine mRNA profile has been
shown by Yamainura, et al. ( 4 ). The mRNA
for gamma interferon (IFN-y) was found to
be abundant in tuberculoid lesions as com-
pared to the anergic lepromatous lesions.

In our report, we have analyzed nine rep-
resentative cases of leprosy (five tubercu-
loid and four lepromatous) for the presence
of low copy number transcripts of IFN-yby
reverse transcription polymerise chain re-
action (RT-PCR). We employed nondena-
turing polyacrylamide gel electrophoresis
(PAGE) followed by silver staining as a
simple, economical and sensitive alterna-

Fto. I. A 1.5% agarose gel depicting a single
RT-PCR product of 355-bp size in all the lanes.

tive to radiolabeling amplicons. Peripheral
blood lymphocytes isolated front the pa-
tients were challenged with Mycobacterium
leprae whole cell-free extract antigens
(CD225; kindly provided by Dr. R. J. W.
Rees, WHO/IMMLEP) in vitro for 48 hr
and used for the isolation of RNA (') and
cDNA amplification as described ( 4 ) at an
annealing temperature of 55°C. A single
band of the expected size of 355 by was de-
tected in both 1.5% agarose (Fig. I) and 8%
nondenaturing polyacrylamide (Fig. 2a)
gels in all of the leprosy cases. The same

FIG. 2. a = An 8% polyacrylamide gel stained with ethidinin bromide alone where the extra 515-bp hand re-
mained undetected; b = same 8% polyacrylamide gel as in a but silver stained, showing RT-PCR products of
IFN-yoblained in tuberculoid (lanes 1-5) and lepromatous (lanes 6-9) leprosy patients. Besides a major hand of
355-hp size an extra 515-hp product (lanes 1. 6. 7, 8, 9) of RT-PCR was also detected. A ladder of misprimed
products amplified at less stringent annealing temperature (50°C) was observed in lanes 4 and 5. Lane NI depicts
1-kb ladder molecular size marker.
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