Diagnosis and Treatment of Leprosy
Type 1 (Reversal) Reaction
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Practice Points

= Reversal reactions are not uncommonly witnessed in patients undergoing treatment of leprosy.
= Leprosy has several distinct clinical presentations ranging from tuberculoid leprosy to lepromatous
leprosy with the extent of disease generally depending on the host’s immune response to the infection.

Leprosy is a chronic granulomatous infection
caused by the organism Mycobacterium leprae
that primarily affects the skin and peripheral
nerves. Leprosy has several distinct clinical
presentations ranging from moderate to _severe,
with the extent of disease generally depending
on the host's immune response to the infec-
tion. Treatment typically involves:antimicrobials
(eg, clofazimine, dapsone, rifampin). Once treat-
ment is started, an important aspect of patient
care is the recognition of possible reversal reac-
tions. We report the case of a 44-year-old man
who repeatedly developed physical findings con-
sistent with a type 1 (reversal) reaction after
undergoing multiple treatments for leprosy. A
discussion of leprosy along with its clinical
manifestations, treatment methods, and manage-
ment of reversal reactions also is provided.
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eprosy is a chronic granulomatous infection

caused by the organism Mycobacterium leprae

that primarily affects the skin and peripheral
nerves.! The organism is thought to be transmit-
ted from person to person via the nasal secretions
of infected individuals and is known to have a long
incubation period, lasting 2 to 6 years.” Leprosy
has several distinct clinical presentations depend-
ing on the host immune response to the infec-
tion.” Treatment typically involves antimicrobials
(eg, clofazimine, dapsone, rifampin). Once treat-
ment has begun, an important aspect of patient
care is the recognition and treatment of leprosy
reactions. Leprosy reactions are acute inflammatory
complications that typically occur during the treat-
ment course but also may occur in untreated disease.
Type 1 (reversal) and type 2 (erythema nodosum
leprosum) reactions are the 2 main types of leprosy
reactions, which may affect 30% to 50% of all lep-
rosy patients combined.* Vasculonecrotic reactions
(Lucio leprosy phenomenon) in leprosy are much
less common.

We report a case of a 44-year-old man who repeat-
edly developed physical findings consistent with
type 1 reactions after undergoing multiple treatments
for leprosy. A discussion of leprosy, as well as its clini-
cal manifestations, treatment options, and manage-
ment of reversal reactions, also will be provided.

Case Report
A healthy 44-year-old man presented with a sev-
eral month history of elevated, erythematous to
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yellow, anesthetic papules and plaques on the trunk
(Figure 1). No other systemic symptoms were noted.
Biopsies of multiple skin lesions showed noncaseat-
ing granulomas with preferential extension in a peri-
neural pattern and tracking along the arrector pili
muscle (Figure 2). The cutaneous nerves appeared
to be slightly enlarged. The patient reported a his-
tory of living in Louisiana and growing up with
armadillos in the backyard, often filling the holes
that they dug, but he denied having direct contact
with or eating armadillos. In childhood, the patient
traveled across the border to Mexico a few times but
only for the day. He spent several months in the
Middle East (ie, Diego Garcia, Saudi Arabia) more
than 10 years prior to presentation, and he spent
2 weeks in Korea approximately 2 years prior to
presentation but did not travel off the US air base.

Figure 1. Granulomatous cutaneous reversal reaction on
the trunk.

Figure 2. Photomicrograph demonstrating a dermal
infiltrate of noncaseating granulomas composed of
epithelioid histiocytes, lymphocytes, and giant cells with
a perineural granuloma (arrow)(H&E, original magnifica-
tion x200).
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He had never traveled to South America or Africa. The
clinical and histopathologic findings were consistent
with Hansen disease (leprosy) and were determined
to be tuberculoid in type given the limited clinical
presentation, tuberculoid granulomas on biopsy, and no
visible organisms on histopathologic analysis.

The patient initially was started on rifampin but
was unable to tolerate treatment due to subsequent
hepatotoxicity. He then was transitioned to a dual
regimen of clofazimine and dapsone, which he toler-
ated well for the full 12-month treatment course.
The cutaneous lesions quickly resolved after starting
treatment, leaving a fine “cigarette paper—like” atro-
phy of the skin. After 12 months, it was subsequently
presumed that the patient’s disease had been cured
and treatment was stopped.

Nine months later, the patient noted new papules
and plaques beginning to.reappear in the truncal
region. He was seen in clinic and a repeat biopsy
was conducted, tevealing perineural inflammation
and noncaseating granulomas that were similar
to the 'initial biopsies. Fite staining showed no
acid-fast bacilli. Polymerase chain reaction was neg-
ative for M leprae. Nevertheless, a diagnosis of recur-
rent leprosy was made based on the patient’s clinical
manifestations. He initially was started on dapsone,
minocycline, and levofloxacin but was unable to
tolerate the minocycline due to subsequent vertigo.
After 1 month of treatment with dapsone and levo-
floxacin, the patient was clinically clear of all skin
lesions and a repeat 12-month course of treatment
was completed.

One year after completing the second 12-month
treatment course, the patient again developed recur-
rent, indurated, erythematous papules and plaques
on the trunk. Expert consultation from the National
Hansen’s Disease (Leprosy) Program determined
that the patient was experiencing a type 1 (reversal)
reaction, not recurrent disease. Intralesional triam-
cinolone acetonide (10 mg/cc) was subsequently
administered within the individual lesions. After
a few treatments, the patient experienced notable
regression of the lesions and has since been free of
recurrent reactions (Figures 3 and 4).

Comment
Mycobacterium leprae—Mycobacterium leprae is an
obligate intracellular bacillus that is confined to
humans, armadillos of specific locales, and sphagnum
moss. It is an acid-fast bacillus that is microscopi-
cally indistinguishable from other mycobacteria and
is best detected on Fite staining of tissue sections.’
Mycobacterium leprae has 2 unique properties. It is
thermolabile, growing best at 27°C to 30°C. Given
its thermal sensitivity, M lepraec has a preference
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Figure 3. Notable regression was seen 4 weeks after
intralesional triamcinolone acetonide injection to the
truncal plague.

S

Figure 4. Macular atrophy was noted after the truncal
lesion resolved.

for peripheral tissues including the skin, peripheral
nerves, and the mucosa of the upper airways. It also
may affect other tissues such as the bones and some
viscera.? The other unique quality of M leprae is its
slow replication, with a generation time of 12 to
14 days. Because of the slow growth of M leprae, the
incubation period in humans typically ranges from
2 to 6 years, with the minimal incubation period
being 2 to 3 years and the maximum incubation
period being as long as 40 years.

Perhaps the greatest challenge to investigators is
the fact that M leprae cannot be grown via normal
laboratory culture methods. A possible explanation
is reductive evolution, which may have led to a num-
ber of inactivated (pseudogenes) in the genome of
this organism. In fact, close genetic examination of
this organism has led to the conclusion that only half
of the genome of M leprae is actually functional. This
gene decay may explain the specific host tropism of
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M leprae as well as the inability to culture this organ-
ism in a laboratory setting.>’

Incidence—Leprosy is primarily a disease of devel-
oping countries. More than 80% of the world’s
cases of leprosy occur in India, China, Myanmar,
Indonesia, Brazil, Nigeria, Madagascar, and Nepal.
Although Africa has the highest prevalence, Asia
is known to have had the most cases.” In contrast,
leprosy is largely absent from Europe, Canada,
and the United States, except as imported cases
or scattered cases along the southern border of the
United States. In the United States, for example,
fewer than 100 cases of leprosy are diagnosed each
year, with almost all cases identified in immigrants
from endemic areas.®

The global burden of leprosy, defined as the num-
ber of new cases detected annually, is stabilizing,
which can be attributed in large part to the World
Health Organization’s commitment in 1991 to elimi-
nate leprosy as a public health concern by the year
2000 by implementing worldwide treatment regimes.
Elimination was defined as a prevalence of less
than 1 case per 10,000 persons.® By 2012, only 3 of
122 countries had not achieved this standard, which
is evidence of the program’s success.’

Disease Transmission—There is still some uncer-
tainty involving the mode by which leprosy is
transmitted. The most widely held view is that
M leprae infection occurs primarily via nasal secre-
tions.!? Transmission is thought to be respiratory,
as large numbers of bacilli typically are found in
the nasal secretions of untreated patients with
multibacillary disease.® Although nasal secretions
often are regarded as the most common mode of
M leprae transmission, other possible modes of trans-
mission also may be important, including direct
dermal inoculation and vector transmission, though
neither has been proven.!® Finally, studies involving
patients with confirmed exposure to armadillos have
demonstrated a 2-fold increase in the incidence of
leprosy versus the general population.!! Because this
topic remains controversial, additional studies are
needed to ascertain the mechanism of transmission
of leprosy between humans and armadillos to con-
firm the evidence of this study.

Classification—Clinical manifestations of leprosy
vary in accordance with the immune response of
the host, with the more severe forms of the disease
presenting in patients with the least immunity to
M leprae.'? Traditionally, patient disease is classified
using the Ridley-Jopling scale, which includes tuber-
culoid, borderline tuberculoid, borderline, borderline
lepromatous, and lepromatous types of leprosy.

Tuberculoid leprosy, as noted in our patient, is
characterized by a high degree of cellular immunity,
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a low antigen load, a small number or absence of
acid-fast bacilli in skin lesions, and a predominance
of helper T cells. Skin lesions in tuberculoid leprosy
usually consist of 1 to 2 large hypopigmented or
erythematous anesthetic lesions with raised margins
and possible overlying scale."” In tuberculoid leprosy,
neural involvement often is asymmetrical and local-
ized and may be the sole clinical finding."

In stark contrast, lepromatous leprosy is char-
acterized by low cellular immunity, a large antigen
load, numerous acid-fast bacilli in tissues, and a
predominance of suppressor T cells. Patients with
lepromatous leprosy develop widespread disease that
includes cutaneous findings of diffuse erythematous
macules, nodules, and papules. Disease also can be
demonstrated in the upper respiratory tract, anterior
chambers of the eyes, testes, lymph nodes, perios-
teum, and superficial sensory and motor nerves of
patients with lepromatous leprosy.!? Neural involve-
ment typically is more symmetrical and diffuse than
in patients with tuberculoid leprosy.'°

The spectrum of disease between tuberculoid
leprosy and lepromatous leprosy includes borderline
tuberculoid leprosy, borderline leprosy, and border-
line lepromatous leprosy.'* The clinical presentation
of borderline leprosy also varies according to the
patient’s immune response. Skin lesions vary in num-
ber and usually are associated with loss of sensation.
Bacilli spreading throughout the bloodstream can
lead to more diffuse systemic involvement. Clinical
improvement of borderline leprosy .to the tubercu-
loid type often is seen with treatment. Disease pro-
gression or deterioration to thelepromatous type can
occur with immune system compromise.'*

Treatment Options— Treatment of leprosy typically
involves multidrug therapy. There are several effective
chemotherapeutic agents against M leprae, including
dapsone, clofazimine, ofloxacin, and minocycline."
The World Health Organization recommendations
for treatment are based on the classification of patient
disease as either multibacillary or paucibacillary.'®
Currently, patients are classified as multibacillary if
they have 6 or more skin lesions and paucibacillary
if they have fewer than 6 lesions.” World Health
Organization recommendations for paucibacillary
leprosy include monthly doses of rifampin along with
daily doses of dapsone for 6 months. Multibacillary
patients usually are treated with a combination of
rifampin, dapsone, and clofazimine for 12 months.!

Management of Reversal Reactions—ILeprosy reac-
tions can occur in all leprosy patients most com-
monly during multidrug therapy and represent a
delayed hypersensitivity response to M leprae anti-
gens.!” Type 1 and 2 reactions together affect 40% to
50% of all patients at least once during their disease
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course. Type 1 reactions occur in patients in the
tuberculoid and borderline portion of the spectrum.
These reactions manifest as erythema and induration
of existing plaques. Frequently, progressive neuri-
tis leads to sensory and motor neuropathy. These
type 1 reactions typically develop gradually and
may last for several weeks.* Type 2 reactions occur
in patients with borderline lepromatous leprosy and
lepromatous leprosy and are characterized by the
appearance of tender, erythematous, subcutaneous
nodules. They are often accompanied by systemic
symptoms such as malaise, fever, edema, arthral-
gia, and weight loss. Organ systems including the
joints, eyes, testes, and nervous system also may be
affected.!® The natural course of a type 2 reaction is
1 to 2 weeks, but many patients experience multiple
recurrences over several months.

All leprosy reactions are believed to be immuno-
logically mediated; however, the mechanism respon-
sible for each reaction type remains poorly defined.
The histology of type 1 reactions is that of a delayed-
type hypersensitivity response with CD4* T cells,
macrophages, and expression of IL-2 in lesions. In
type 'l reactions, increases in cytokines including
IL-1,1L-2, IL-12, IFN-y, and tumor necrosis factor a
have been documented both locally within the skin
and systemically in the serum. However, studies have
not been able to differentiate if this enhanced Tyl
response is related to an immunological versus an
inflammatory process."”

Type 2 leprosy reactions occur in patients with
poor cellular immunity to M leprae. The acute
lesions typically are characterized by a neutro-
philic infiltrate superimposed on a chronic leproma-
tous pattern, and there is a systemic inflammatory
response to immune complex deposition. It has
been proposed that type 2 leprosy reactions are a
type of Arthus reaction characterized by deposi-
tion of an immunoglobulin-antigen complex in
vascular endothelium with subsequent complement
activation. Both immunoglobulin and complement
have been demonstrated in the reactive nodules of
type 2 reactions, and serum complement is decreased
in these patients, supporting this pathogenic process.*
Other studies have identified possible immune cell
activation in type 2 reactions, including increases in
Ty2-related cytokines."

These immunologic reactions can ultimately
lead to impaired motor, sensory, and autonomic
nerve function if allowed to progress.”® As a result,
anesthetic limbs are subjected to repeated trauma,
infection, and pressure necrosis that may lead to
limb deformity. Autonomic nerve dysfunction may
lead to loss of the corneal reflex, which can result in
blindness. Common motor findings include wrist
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and foot drop as well as clawing of the hand from
damage to the nerves of the upper extremity.?’

Treatment of both type 1 and 2 leprosy reactions
is imperative, as these inflammatory reactions are
responsible for a great deal of the permanent nerve
damage, deformity, and disability that is associated
with leprosy.?! Oral and intralesional corticosteroids
typically are highly effective for the clinical treatment
of type 1 and 2 leprosy reactions given their anti-
inflammatory properties. Our patient’s type 1 leprosy
reaction responded well to intralesional corticosteroid
injections. Thalidomide also has proven to be highly
effective in treating type 2 reactions and was used
frequently prior to realization of its teratogenic effects.
[t is now prohibited for use in women of childbearing
age but is still routinely used in many countries for the
treatment of type 2 reactions in men and postmeno-
pausal women. Other therapies for type 2 reactions
that have been used with some success include cyclo-
sporine, azathioprine, and pentoxifylline.*

Conclusion

In summary, we present a unique case of multiple
cutaneous reversal reactions in a patient with lep-
rosy years after successful antimicrobial therapy.
Proper recognition of this phenomenon is important
to avoid overtreatment for mistaken recurrent dis-
ease. Although rare in the United States, leprosy
should be considered in the differential diagnosis of
patients presenting with hypoesthetic or anesthetic
skin lesions, chronic annular dermatitis, papular or
nodular granulomatous skin lesions, diffuse cutane-
ous infiltrative disease, peripheral neuropathy, and
a history of travel to regions where the disease is
known to be endemic. Additionally, if left untreated,
M leprae infection and subsequent type 1 or type 2
reactions can lead to devastating neurologic and
cutaneous sequelae. Prompt recognition and treat-
ment of these reactions is imperative to prevent
these long-term complications.
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