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Abstract

We present a case of cutaneous leishmaniasis caused by the species L. panamensis in a young male patient with juvenile idiopathic arthritis (JLA), who was being treated
with tumor necrosis factor-alpha inhibitor adalimumab. He had recently returned from traveling in Colombia. The patient was successfully treated with liposomal
amphotericin B. We also discuss the most current diagnostic work-up and treatments for cutaneous, mucocutaneous, and visceral leishmaniasis.

Introduction

Leishmaniasis is a disease caused by an
intracellular parasite of the genus Leishmania.
The disease is endemic to every continent except
Australia and Antarctica.  Twenty disease-
causing Leishmania species (Old World and New
World) can be transmitted to mammalian hosts
via the bite of a female sand fly (Table 1, p. 26).!
Once transmitted, the extracellular flagellated
motile leishmanial promastigotes are taken up
by macrophages, where they transform into
intracellular, aflagellate amastigotes and multiply
within the phagolysosome of the macrophage
by binary fission (Figure 1). Depending on
the species and host response, the resultant
leishmanial infection can lead to cutaneous,
mucocutaneous, or visceral syndromes.

Cutaneous leishmaniasis (CL), caused by
several leishmanial species, is endemic to many

areas of Latin America.’> The most common
clinical picture is that of one or several gradually
expanding nodules or plaques that become
ulcerated or verrucous. The lesions are most
commonly painless unless secondarily infected
or overlying a joint due to the restricted mobility
it causes during and after the healing process.®*
The lesions commonly heal spontaneously
over a period of several months and typically
leave behind atrophic, cribriform scars with a
hyperpigmented halo. The most common sites
are the face, neck, arms, and legs.* The most
severe cutaneous form is diffuse (disseminated)
leishmaniasis. It consists of many non-ulcerating,
keloid-like lesions on the face and limbs and
is seen in patients with defects in the cellular
immune response.”  Nasal infiltration and
ulceration can occur; however, nasal septum
destruction does not occur in CL.> 'The clinical
severity of cutaneous leishmaniasis varies widely,
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Figure 1. CDC leishmanial life cycle*
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depending on diverse factors, including the
immune system-pathogen interaction, host
genetic factors, acquired resistance to infection,
age,and skin temperature.® Leishmania parasites
may persist in healed CL scars and lymph
nodes despite adequate initial treatment. This
subclinical colonization can result in reactivation
during periods of immunosuppression.

Mucocutaneous leishmaniasis, usually due to
parasites of the L. braziliensis complex, is much
less frequent than localized CL. Mucocutaneous
leishmaniasis presents as nasal congestion,
bleeding, and mucosal erosions. Unlike diffuse
leishmaniasis, it can cause destruction of the nasal
septum, palate, and other mucosal structures.>* It
commonly has an incubation period anywhere
from a few months to more than 20 years. It may
present years after cutaneous lesions have healed,
making follow-up important for the patient. In
some patients, tissue loss can become so extensive
in the mouth and nose region that it causes a very
characteristic “tapir face” known as espundia.’

Visceral leishmaniasis (VL), or kala-azar, results
from diffuse spread of the parasite in the bone
marrow, liver, and spleen. The typical patient
will present clinically with fever, wasting, cough,
lymphadenopathy, and hepatosplenomegaly.
Visceral disease may progress abruptly or follow
a more insidious course. Complications that can
lead to death in untreated patients include oronasal
and gastrointestinal hemorrhage, pneumonia,
nephritis and enteritis.> Cutaneous findings are
most commonly nonspecific in visceral disease. An
interesting sequela of untreated VL is post-kala-
azar dermal leishmaniasis. It appears clinically
as diffuse hypopigmented macules, malar rash,
papules, nodules, and plaques throughout all areas
of the body. This complication is found almost
exclusively in India and East Africa.’?

The efficacy of monoclonal tumor necrosis
factor-a (TNF-a) inhibitors has spurred fast-
growing clinical use for a variety of indications,
a trend that promises to continue.” However,
the immune inhibition that makes TNF-a
blockers so effective also results in increased
susceptibility to a range of bacterial, fungal, viral,
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and protozoan opportunistic infections as well as
various cancers.®!!

We report a case of rapidly progressive cutaneous
leishmaniasis in a young traveler who was taking
adalimumab for juvenile idiopathic arthropathy
(JIA). After diagnosis, the patient’s cutaneous
disease rapidly improved on a short course of
liposomal amphotericin B.

Case Presentation

An otherwise healthy, 14-year-old male with a
history of mild idiopathic JIA presented to the
infectious disease clinic with multiple skin ulcers.
The patient had been treated with adalimumab
for six months. The lesions first appeared four
weeks after traveling to Colombia. Initially,
cutaneous manifestations were limited to a
painless, pruritic papule on the right ankle. Over
the next week the patient developed adenopathy
in his groin and axillae, the original ankle papule
ulcerated, and additional ulcers appeared on
his extremities, torso, and face. The patient was
treated three times with TMP-SMX during
the course of one month by other practitioners
for presumed resistant Staphylococcus aureus
abscesses, without improvement of symptoms.

On presentation, the patient denied any fatigue,
night sweats, or weight loss. Vital signs were
stable. Clinical examination revealed 12 painless
ulcers with granulation tissue. The initial
ulcer, located on his right ankle, was the most
prominent (Figure 2). Based on clinical exam,
he was presumed to have cutaneous leishmaniasis
(CL). Tissue specimens were collected for
examination by the Centers for Disease Control
and Prevention (CDC). The patient was
instructed to apply silver alginate dressings daily
and was placed on an initial course of fluconazole
200 mg once daily to treat the potential cutaneous
leishmaniasis infection.

Ten days later, the pathology was reported
to be consistent with but not diagnostic of
leishmaniasis, showing overlying epidermal
hyperplasia with mixed areas of granulomatous
inflammatory infiltrate and stromal fibrosis.
Acid-fast bacilli stains were negative, ruling out
infection with mycobacterial species. The nasal
swab and two fresh skin biopsies sent to the CDC
for polymerase chain reaction (PCR) and culture
with isoenzyme analysis identified L. panamensis
in both skin and nasal mucosa.

While awaiting  diagnostic  confirmation,
the patient’s lesions had enlarged, and an
additional lesion occurred on his chin. He had
also developed increasing rhinitis with sinus
congestive symptoms. Because of the worsening
cutaneous lesions and concern for mucocutaneous
the patient was
liposomal amphotericin B, and he showed rapid
improvement. A total dose of 27 mg/kg was
administered (3 mg/kg per day on days 1 through
7, 14 and 21). All lesions healed in four weeks

without recurrence.

leishmaniasis, started on
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Discussion

Confirming the diagnosis of leishmaniasis can
be difficult. The best results are obtained through
a combination of clinical history, physical exam
findings (including dermatoscopy), and specimen
collection. A suggested algorithm for diagnosing
a patient with suspected cutaneous leishmaniasis,
according to CDC recommendations, is presented
in Figure 3 and goes as follows:

A detailed history is obtained from the patient
concerning possible sand fly bites or travel
in endemic areas. A detailed medication
reconciliation and past medical history will
help target those patients at increased risk for
leishmaniasis due to immunosuppression.

Next, a thorough clinical examination is
performed. There is a broad spectrum of clinical
findings in CL. Localized cutaneous disease
caused by New World and Old World species
usually presents as a small, well-circumscribed
papule at the site of inoculation. The lesion
may slowly enlarge over several weeks into a
nodule or plaque that can further progress to
an ulcerated or verrucous lesion. While solitary
lesions are most common, multiple lesions do
occur and can distribute along a sporotrichoid
pattern. Visual examination of the lesions with
a dermatoscope can increase the practitioner’s
accuracy of diagnosing leishmaniasis. A 2015
review of 127 cutaneous leishmaniasis cases
observed by dermoscopy revealed characteristic
findings including erythema, vascular structures,
keratin plugging, and a white starburst pattern.12
The most commonly seen vascular structures
were comma-shaped vessels (73%), linear
irregular vessels (57%), dotted vessels (53%),
polymorphous vessels (26%), hairpin vessels
(19%), and arborizing telangiectasia (11%). A
combination of two or more vascular structures
was seen in 88% of cutaneous lesions.

After establishing that leishmaniasis is high on the
differential, the next step is to contact the CDC
to obtain specialized media used for culturing
the highly fastidious organism. The specialized
culture medium is a sterile buffered medium with
a neutral pH (7-7.4). Commonly used culture
media include Novy-MacNeal-Nicolle medium
(NMN), brain heart infusion (BHI), Evan’s
modified Tobie’s medium (EMTM), Schneider’s
Drosophila medium, and Roswell Park Memorial
Institute medium (RPMI). The CDC provides
free isoenzyme analysis and polymerase chain
reaction (PCR) testing of cultured organisms.
In addition, it reviews the impression smear and
pathology reports. While fresh tissue biopsy is
most commonly used for impression smear and
histopathology slides, needle aspirates can be
used for culture and PCR testing, and dermal
scrapings can be used for thin smear preparations.

Finally, if visceral leishmaniasis is suspected,
one should obtain the rK39 serologic testing.
The rK39 ELISA test detects circulating
antibodies against the recombinant K39 protein.
Recombinant K39 protein is an epitope present
on amastigotes of Leishmania species that causes
visceral infection. Research in India has shown an
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Figure 2. Ulceration on
leishmaniasis.

estimated sensitivity of 100% and specificity of
97% for detecting active visceral infection.™

Treatment of leishmaniasis is challenging. Due
to the large number of Leishmania species, along
with the variable efficacy and toxicity of many of
the pharmacologic agents used to treat infections
due to these species, systematic clinical-trial data
is lacking.® Preventing sand fly bites is crucial to
avoid infection. In addition, due to the increasing
use of immunosuppressant medications, it is
prudent to warn patients that they must be
cautious about traveling to leishmaniasis-endemic
regions; and if travel to these countries cannot be
avoided, to wear protective clothing made of fine-
mesh netting, use N,N-Diethyl-meta-toluamide
(DEET), and remain in well ventilated areas.>'®

While mild forms of cutaneous leishmaniasis
commonly heal spontaneously and do not require
treatment, visceral, mucocutaneous, and severe
forms of cutaneous leishmaniasis have increased
morbidity and should be treated. L. braziliensis
complex members (L. braziliensis, L. guyanensis,
L. panamensis, and L. peruviana) have the
potential to progress into mucocutaneous
leishmaniasis and should be treated.”

There are several treatment options for cutaneous
disease. In addition to oral and parenteral
medications, local therapies used on some forms
of cutaneous leishmaniasis include cryotherapy,
intralesional injection of .4 mL to .8 mL sodium
stibogluconate, local heat therapy at 40 degrees
Celsius to 42 degrees Celsius, and various topical
paromomycin preparations (not readily available
in United States).!?
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Figure 3. Diagnostic algorithm for cutaneous leishmaniasis work-up

1. History
Take detailed history (duration of lesions, nasal symptoms, prior treatment, medications). Ask about
travel to regions in which leishmaniasis is endemic.

2. Evaluation

Perform clinical and dermatoscopic evaluation of lesions. Look for erythema (100%), vascular
structures (90%), yellow, tear-like structures corresponding with keratin-like plugs (40%-53%), and

white starburst pattern (19%-39%).'?

If any dermatoscopic criteria are positive or lesions are suspicious for leishmaniasis, go fo step 3.

4. Obtain fresh tissue
Obtain sterile punch biopsy specimen of youngest, most active, least contaminated ulcer border that
contains affected and unaffected tissue. Remove hyperkeratotic eschar. Inject anesthetic into dermis
through intact skin after cleaning with 70% alcohol (not iodine). After obtaining tissue, dissect
specimen into three pieces.

Specimen 1: Basic histopathology. Send to local dermatopathology staff fixed in 10% formalin,
embedded in paraffin. Obtain H&E, Giemsa, and special stains for other suspected microbes
(mycobacterial, fungal, etc.) Send slides and pathology report to CDC for review.

Specimen 2: Impression smear. Technique: Roll biopsy specimen on glass slide, fix with methanol,
and stain with Giemsa stain. It helps to filet the biopsy specimen prior to rolling on glass slide to
increase surface area. This can be done in office or at the CDC. Consult CDC about shipping/

handling of smear.

of charge; used for culture and PCR.

Specimen 3: Culture and polymerase chain reaction (PCR). Send to CDC on media provided free

If visceral leishmaniasis is suspected, go fo step 5.

5. Serologic Testing
Obtain serologic testing using the rK39 rapid test. This test detects antibodies against organisms in
L. donovani species complex. This test can be done at CDC.

For the treatment of severe cutaneous disease,
mucocutaneous and visceral leishmaniasis, other
proven therapies are available. The mainstay
treatment has been sodium stibogluconate (SSG),
which is given intravenously or intramuscularly.
Parenteral administration is preferred due to the
large volumes needed. SSG is only available from
the CDC under an Investigational New Drug
protocol. It is available at 100 mg/mL. Each
mL is diluted in 10 mL of 5% dextrose water,
and administered over 15 minutes to prevent
superficial thrombophlebitis. The recommended
dose is 20 mg/kg/day (maximum 850 mg/day)
for 20 to 28 days. Depending on the species
and region, the cure rates have been reported at
80% 100%.13 This agent has been used for the
treatment of all forms of leishmaniasis in the
United States. Resistance to treatment of visceral
leishmaniasis with sodium stibogluconate has
now been seen in Europe and regions of India.13
In the United States, when administering this
medication, patients are either monitored as
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inpatients or, more appropriately, given the
medication at infusion centers that complete
full evaluations prior to administering the drug.
Periodic evaluation of cardiac conduction with
EKG monitoring is crucial. The patient should
have an assessment done on complete blood
counts, renal function, amylase, lipase, and serum
transaminase levels. A study of parenteral SSG
involving U.S. military personnel with cutaneous
leishmaniasis due to L. panamensis confirmed the
efficacy of a 10-day course of SSG, with a reduced
side-effect profile compared to the standard 20
to 28 day course.15 Whether or not this result
is applicable to other species of Leishmania is
unknown.

Amphotericin B is an expensive yet effective
agent against SSG-resistant mucocutaneous
and visceral leishmaniasis. The newer lipid
formulations, such as liposomal amphotericin B,
are better tolerated than past preparations and
are now being used as first-line therapy in the
United States against visceral leishmaniasis. The

standard dose for immunocompetent patients
suffering from visceral disease is 3 mg/kg IV
on days 1 through 5, 14, and 21. Response to
liposomal amphotericin B may be suboptimal
in patients with HIV because of increased
immunosuppression, so the recommended dose
for those patients is 4 mg/kg IV.Y” An open-
label study performed by Sundar et al. found
that a single infusion of 5 mg/kg liposomal
amphotericin B was as effective in the treatment
of visceral leishmaniasis as a five-day course of
once daily 1 mg/kg infusions. Past research on
cutaneous disease has shown a mixed response
to amphotericin B treatment.”® Our case offers
further evidence of the success of liposomal
amphotericin B in the treatment of cutaneous
leishmaniasis.

One of the most significant breakthroughs
in the management of leishmaniasis was the
development of miltefosine, an affordable, orally
administered and well-tolerated treatment
for all forms of leishmaniasis. Phase II and III
drug studies in India showed that miltefosine, at
2.5 mg/kg/day given for four to six weeks, was
95% to 97% effective in curing Indian visceral
leishmaniasis.”® A 2011 phase IV trial from
Bangladesh found a 28-day course of miltefosine
to be effective for treatment of visceral
leishmaniasis.'® In addition, a study in Colombia
showed a 91% cure rate of infections caused by
L. panamensis.13 In March 2014, the FDA
approved the use of oral miltefosine for visceral
leishmaniasis due to L. donovani, cutaneous
leishmaniasis due to L. braziliensis, L. guyanensis,
and L. panamensis, and mucosal leishmaniasis
due to L. braziliensis. The medication includes a
black box warning against use during pregnancy
because of risk of fetal harm.

Oral ketoconazole, itraconazole, fluconazole,
allopurinol, and dapsone can be used to accelerate
the healing of cutaneous lesions that do not
progress to mucosal disease and will likely self-
resolve.”® These agents have limited adverse
effects and are a reasonable approach to patients
with uncomplicated cutaneous disease. In
addition to pharmacologic therapies, treatment
of other negative factors including malnutrition,
concurrent systemic illness, location secondary
infection, and immunosuppressive medications
must be addressed.!

TNF-alpha inhibitors are increasingly reported
in the literature as a risk factor for leishmaniasis
infection. Despite extensive research on this
topic, the leishmaniasis immune response is not
completely understood.”? While research aimed
at examining the importance of TNF-alpha’s
role in protecting individuals from leishmaniasis
has produced mixed finding, most of the
literature points to a protective role. Specifically,
experiments done on mice revealed that TNF-
alpha deficient mice were more likely to die from
L. major compared to non-deficient TNF-alpha
mice.” Other research revealed higher mortality
rates in those without TNF-alpha production
and that TNF-alpha persisted in tissues after
healing, indicating a role in preventing disease
relapse.? The TNF signaling pathways generate
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an inflammatory response and mediate resistance
to infection by intracellular pathogens. One of
the most important mechanisms by which TNF-
alpha protects against this organism is by helping
generate a pathway that produces nitric oxide,
which kills the intracellular amastigotes.?

Conclusion

Leishmaniasis is an increasingly common
diagnosis in the United States due to an increase
in international travel by U.S. citizens. Military
personnel have been disproportionately affected
in recent years. More than 2,000 laboratory-
confirmed cases of cutaneous leishmaniasis
and five laboratory-confirmed cases of visceral
leishmaniasis were seen in American soldiers
serving in Iraq and Afghanistan between 2003
and 2008." With cases on the rise, it is imperative
that the U.S. dermatologist understand the
diagnostic work-up and treatment of this disease
in order to prevent morbidity and mortality.

This report adds to the literature suggesting that
anti-I'NF-alpha monoclonal antibodies may
increase severity of leishmaniasis, and provides
an additional case supporting the effectiveness
of liposomal amphotericin B for CL. Although
sodium stibogluconate is the traditional therapy
for relatively severe CL, there is a recent trend
to use liposomal amphotericin B based on
known efficacy in VL, its good safety profile, and
increasing information from cases series in the
published literature.”**  Our patient improved
rapidly on liposomal amphotericin B after
discontinuation of adalimumab. Furthermore,

Table 1. Leishmania species'™

due to the 2014 FDA approval of the first
successful oral medication (miltefosine) for
leishmaniasis, we will likely see increasing use of
this medication at the expense of previously used
parenteral agents.

Species Clinical Features Warrants
Cutaneous (C); Diffuse cutaneous (DC); Mucocutaneous Treatment
(MCQ); Visceral (V)

New World*

Leishmania mexicana complex

L. mexicana C, DC (rare)

L. amazonensis C,DC,MC,V (rare)

L. venezuelensis , pifanoi, garnbami C, DC (rare)

Leishmania (Viannia) braziliensis complex

L. braziliensis C,MC,V X

L. guyanensis C,MC X

L. panamensis C,MC X

L. peruviana C X

Ol1d World**

Leishmania donovani complex

L. donovani C, Vv

L. infantum C, V (children), MC (rare)

L. chagasi C, MC (rare), V (rare)

Leishmania tropical complex

L. tropica C,MC (rare), V (rare) X

L. major C, MC (rare) X

L. aethiopica C,DC

*Western Hemisphere, extending from central Texas to Central and South Americas (excluding Chile and Uruguay)
**Eastern Hemisphere, endemic in Asia, Africa and southern Europe
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