Case Report

Corticosteroid Pulse Therapy for Leprosy Complicated
by a Severe Type 1 Reaction

Pei-Hsuan Lu, MD; Jing-Yi Lin, MD; Yi-Lun Tsai, MD; Yu-Zon Kuan, MD

A 24-year-old Vietnamese woman presented with a 3-month history of non-itchy ery-
thematous plaques on the face, trunk and limbs. Borderline lepromatous leprosy was con-
firmed by clinical findings, acid-fast bacilli on skin biopsy specimen and skin smear and a
history of exposure. Around the twentieth day of World Health Organization (WHO) multi-
bacillary standard treatment (rifampin 600 mg per month, dapsone 100 mg per day, clofaz-
imine 300 mg per month and 50 mg per day for 1 year), she developed fever, general
malaise, blurred vision, cough, nausea, epigastric pain, and arthralgia. The skin lesions also
became swollen. During hospitalization, her illness was complicated by retrobulbar optic
neuritis, secondary bacterial pneumonia, pleuritis, ascites, hepatitis, antral gastritis, progres-
sive normocytic anemia, and peripheral sensory loss. The patient recovered after receiving
systemic steroid pulse therapy (prednisolone equivalent dose 1250 mg) with systemic antibi-
otics (cefuroxime), adjustment of her anti-lepromatous therapy, and supportive care. She
resumed the WHO multibacillary regimen uneventfully. This patient presented with a
diverse type 1 reaction, which is a complex immune response in leprosy. We found that the
judicious use of high dose steroids followed by a slow tapering course is beneficial in man-
aging patients with a severe type 1 reaction. At the 1-year follow up, the patient had general-
ized skin hyperpigmentation resulted from long-term clofazamine use and numbness on feet
without other systemic sequelae. (Chang Gung Med J 2008,31:201-6)
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pulse therapy

Leprosy is a chronic granulomatous infection of
the skin and peripheral nerves caused by the
intracellular bacterium Mycobacterium leprae.” It is
a spectrum of disease presenting with polar tubercu-
loid (TT), borderline tuberculoid (BT), borderline
(BB), borderline lepromatous (BL), or polar lepro-
matous (LL) forms,” based on the immunologic
response of the host to M. leprae. Several complica-
tions may occur during the natural course of this dis-
ease. A type 1 reaction, also called a reversal reac-
tion, is a manifestation of a delayed -type hypersen-
sitivity reaction.”’ The clinical presentation includes

swollen skin lesions, acral edema, and neuritis.
Neuritis classically presents with tender enlargement
of the peripheral nerve trunks which are located in
fibro-osseous tunnels near the surface of the skin.
The sites of predilection include the posterior tibial,
ulnar, median, lateral popliteal, and facial nerves. A
severe reaction may lead to systemic illness, charac-
terized by a low grade fever, malaise, and anorexia.

CASE REPORT

A 24-year-old Vietnamese woman who had
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lived in Taiwan for 5 years presented with a 3-month
history of generalized progressive non-itchy erythe-
matous plaques (Figures 1 A and B). The outer mar-
gins of these plaques were ill-defined, but the inner
margins were well-demarcated. She recalled having
an erythematous symptomless plaque on the left side
of her inner thigh few years ago, but the rash did not
progress until 3 months prior to admission. She had
occasional numbness in her hands and feet. She
remembered exposure to a person with leprosy in
Vietnam during her childhood. On physical examina-
tion, she had loss of sensation to light touch and tem-
perature in the center of the skin lesions, and on the
palms and soles. There were no palpable enlarged
peripheral nerves. We did a skin biopsy on her trunk.
A hematoxylin-eosin stain showed slightly foamy
histiocytes within the granulomas in the upper der-
mis (Fig. 2A). Acid-fast bacilli were found on a Fite
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stain (Fig. 2B) and acid fast stain. The patient was
referred to Lo-Sheng Sanatorium. Skin smears per-
formed there showed a bacterial index of 2+.
According to the clinical, pathologic, and skin smear
features, she was diagnosed with borderline leproma-
tous leprosy, multibacillary type.

The patient was treated with World Health
Organization (WHO) multi-drug therapy (MDT) for
multibacillary leprosy with oral rifampin 600 mg,
dapsone 100 mg, clofazimine 300 mg on day 1 then
50 mg through day 2 to 28 of a month for 1 year.
Around the twentieth day of therapy, she developed a
fever, malaise, productive cough, and epigastralgia.
In addition, the previous erythematous plaques
became swollen (Fig. 1D). Facial (Fig. 1C) and acral
edema were observed. After admission, she was
given oral prednisolone 30 mg per day (equivalent to
0.6 mg per kilogram per day). Significant laboratory

Fig. 1 On initial presentation, multiple erythematous annular plaques on the (A) face and (B) thighs; during the type 1 reaction,

edematous erythematous plaques on the (C) face and (D) thighs.
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Fig. 2 Multiple granuloma formation in the upper dermis (hematoxylin-eosin, x100) (A) Many acid-fast bacilli shown on a Fite

stain (Fite, x 400).

findings included elevated serum levels of alanine
aminotransferase (ALT: 592 U/L, normal 0-36 U/L)
and aspartate aminotransferase (AST: 437 U/L, nor-
mal 0-34 U/L), and normocytic anemia. Moreover,
the patient had pneumonia caused by Hemophilus
parainfluenzae, a right side pleural effusion, antral
gastritis, ascites and splenomegaly. Acute painful
vision loss in both eyes occurred on the fourth day of
hospitalization. Retrobulbar optic neuritis was diag-
nosed by the clinical presentation and enhanced seg-
ments of the retrobulbar optic nerves seen on mag-
netic resonance imaging (MRI) of the brain. The
clinical course is summarized in Fig. 3. The patient
was given intravenous methylprednisolone pulse
therapy (prednisolone equivalent dose 1250 mg) for
3 days to treat her optic neuritis. One week after the
pulse steroid therapy, her body temperature returned
to normal and visual acuity completely recovered.
Peripheral sensation, hemogram and liver function
tests returned to normal two weeks after the pulse
steroid therapy. The steroid dose was tapered gradu-
ally and discontinued three months after the initia-
tion of treatment without relapse of the systemic
signs. During the severe reaction, the patient contin-
ued to receive dapsone at half of its original dose due
to the concomitant occurrence of anemia and hepati-
tis. Clofazimine and rifampin were added into the
treatment regimen when the reaction subsided. After
discharge, the patient took the conventional anti-lep-
rosy MDT. At the 1-year follow up, the patient had
only generalized hyperpigmentation resulting from
clofazimine use and numbness on feet. She had no
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other systemic sequelae or optic neuritis from the
acute reaction.

DISCUSSION

In Taiwan, the number of cases of leprosy in
immigrants from endemic Southeast Asian countries
has been increasing in recent years.® Difficulty in
the diagnosis of leprosy makes it a challenge for
medical personnel. The incubation period of leprosy
is generally prolonged and varies widely, which
causes trouble in obtaining a precise history of expo-
sure. The mean incubation period of leprosy is esti-
mated to be 4 years for tuberculoid and 10 years for
lepromatous leprosy.®

The onset of leprosy is insidious. In addition, it
can mimic many other cutaneous diseases.® The
diagnosis is made by more than one of the following
cardinal signs: hypopigmented or reddish skin
lesions with loss of sensation, involvement of the
peripheral nerves as demonstrated by their thicken-
ing and associated loss of sensation, and acid-fast
bacilli on skin smears or biopsy material.”

A type 1 reaction is caused by a delayed- type
hypersensitivity reaction to the bacilli in dermal
macrophages and Schwann cells, leading to inflam-
mation of the skin and nerve trunks.® It may occur in
patients throughout the whole leprosy spectrum, but
is most commonly seen in borderline patients. In a
type 1 reaction, the influx of mainly CD4* T cells
and monocytes results in raised serum levels of
tumor necrosis factor, soluble interleukin-2 receptors
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Fig. 3 Summary of the clinical course.

and adhesion molecules.® Systemic anti-inflammato-
ry therapies are effective in reversing these abnor-
malities. Corticosteroids remain the gold standard of
therapy. A course of prednisolone, starting from the
maximal dose of 1 mg per kilogram per day and
decreasing 5 mg every 2-4 weeks after evidence of
improvement for total 12 weeks is recommended by
WHO.” A recent multicenter, double-blind, random-
ized, controlled study in India suggested a longer
duration (20 weeks vs. 12 weeks) ensures a better
outcome."” Other established immunosuppresants
used in a type 1 reaction include cyclosporine™"'?
and azathioprine.® The anti-leprosy treatment must
be continued during the reaction in order to eliminate
antigens present in the skin and nerves.® In our
patient, the initial dose of prednisolone was 30 mg
per day (equivalent to 0.6 mg per kilogram per day),
which resulted in gradual improvement of the sys-
temic reaction. The patient then received methyl-
prednisolone pulse therapy due to sudden develop-
ment of optic neuritis. She had a good response with-

in weeks and had no sequelae at the 1-year follow
up.

This patient had various systemic inflammations
and a documented pulmonary infection. An associa-
tion of these systemic inflammations, including optic
neuritis, ascites, acute hepatitis, and normocytic ane-
mia, with leprosy has not been recorded in the litera-
ture.

The differential diagnosis of hepatitis includes
viral hepatitis A, B and C, but they were excluded by
serology tests in our patient. Drug-induced hepatitis
from the multi-drug therapy regimen in leprosy is
less likely because only one dose of rifampin had
been used and the hepatitis was alleviated despite
continuous use of dapsone. Her laboratory test
results showed no evidence of hemolysis or iron
deficiency anemia. We did not characterize her pleur-
al effusion and ascites, however, due to their dramat-
ic response to systemic steroids.

After excluding other diagnoses, and because
the onset of the reaction occurred after anti-leproma-
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tous therapy was started, and she had a quick
response to steroids, we speculate that these systemic
inflammations, mainly her optic neuritis, acute
hepatitis, and anemia, were likely caused by a severe
type 1 reaction.

One way to manage this reaction is to prevent
its occurrence. The precipitating factors of a type 1
reaction include physical and mental stress, use of
MDT, pregnancy, surgical procedures, intercurrent
infections, and other antibacterial treatments."> A
cohort analysis of 534 borderline leprosy patients
reported the risk factors which predict the develop-
ment of a type 1 reaction at any stage during therapy,
are the presence of facial lesions (odds ratio = 4.6),
involvement of three or more body areas (odds ratio
= 2.2), and positive IgM anti-phenolic glycolipid
antibodies."” A randomized controlled trial in multi-
bacillary patients who received prophylactic pred-
nisolone or a placebo showed significantly fewer
reactions in the prednisolone-treated group.
However, the protective effect was lost at the end of
12 months.” Routine use of prophylactic pred-
nisolone for prevention of a reaction is not currently
recommended since a typel reaction is difficult to be
avoided in this manner. For early recognition of a
reaction and thus early treatment, education of
patients and medical staff about the typical clinical
presentation is essential.

In conclusion, we report a case of borderline
lepromatous leprosy complicated by a severe type 1
reaction. We suspect the optic neuritis, acute hepati-
tis, and anemia were part of a type 1 reaction in this
patient. We speculate that a systemic delayed- type
hypersensitivity reaction may cause multi-system
dysfunction. Systemic prednisolone use for a long
duration with a slow tapering course is effective in
treating this reaction. In addition, prednisolone pulse
therapy is indicated in severe neuritis, such as the
optic neuritis in this case.
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