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Abstract
BACKGROUND
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Reports of leishmaniasis are scarce in North America. It is considered to be one of the neglected tropical diseases. It is seen in immigrants from endemic areas to United States. Treatments are not readily available in the United States. Untreated or inadequately treated cutaneous leishmaniasis not only causes localized disfigurement but can advance to more permanent and devastating mucosal disfigurement and perforation, if caused by a species that can also cause mucocutaneous leishmaniasis.

CASE SUMMARY
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]A 42-year-old human immunodeficiency virus negative male immigrant from Honduras presented to the emergency department of our facility in Louisiana with a 2-mo history of a left lower extremity ulcer. It started as a painless blister that progressed in size and developed into other smaller lesions tracking up the thigh and became tender and erythematous. Clinically looked nontoxic and healthy. He was afebrile. Blood tests, except inflammatory markers, were within normal limits. The cellulitis of the leg was treated with 6 d of vancomycin that also relieved the pain. Skin biopsy was obtained, and histopathology was suspicious for leishmania. Polymerase chain reaction/deoxyribonucleic acid sequencing done by centers for disease control and prevention confirmed the diagnosis as Leishmania panamensis. There was no involvement of naso-oropharyngeal mucosa, confirmed by otolaryngology. The patient was treated with miltefosine for 28 d. Clinic follow-up after approximately 11 mo revealed a healed skin ulcer.

CONCLUSION
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Cutaneous leishmaniasis should be in the differential diagnosis of skin ulcers of travelers from endemic areas. Awareness regarding diagnosis and treatment of leishmaniasis needs to be enhanced.
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[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK27][bookmark: OLE_LINK35]Core Tip: This case highlights the importance of prompt and accurate diagnosis, and appropriate treatment of cutaneous leishmaniasis to prevent further complications and advancement to mucosal form. It should be considered in the differential diagnosis of skin lesions with appropriate epidemiologic context. Oral therapy with miltefosine is available for use as in this case. It is important to evaluate for human immunedeficiency virus disease since presentation and complications in immunosuppressed individuals can be more severe.


INTRODUCTION
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK40]Leishmaniasis is one of the neglected tropical diseases as per World Health Organization (WHO)[1]. Leishmaniasis is a vector-borne zoonotic disease which is caused by intracellular flagellated protozoans of the genus Leishmania. These are transmitted to humans or other animals by the bite of infected female phlebotomine sand flies during blood feeding[2,3]. The disease is widespread in tropical and subtropical areas. Per WHO, it is estimated that between 700000 to 1.0 million people are newly infected every year with leishmaniasis[4].
The disease has three main forms[4-6]. Cutaneous leishmaniasis (CL) is the most common form and can be localized or diffuse. Though it causes various types of skin lesions[7-9], it typically manifests as ulcers. The ulcers are usually well-defined, with raised edges and a reddish base (referred to as volcano-like or pizza-like ulcers), leading to permanent scarring and serious disability. Visceral leishmaniasis (Kala-azar), the most serious form, is fatal in more than 95% of cases if left untreated and includes irregular bouts of fever, bone marrow involvement and hepato-splenomegaly. Some species of CL if not treated can lead to mucocutaneous leishmaniasis (Espundia), which can cause devastating destruction of the nasopharyngeal mucous membranes. We present a case of CL with subgenus Viannia and species panamensis [L. (V.) panamensis].

CASE PRESENTATION
Chief complaints
“Skin lesion on left lower leg for last 2 mo, now with small “lumps and bumps” tracking up my thigh with discomfort.”

History of present illness
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]A 42-year-old male who emigrated from Honduras to the United States approximately 2 mo before presenting to our facility’s emergency department in Louisiana. He reported 2 mo ago he was climbing mountains and cutting wood with his friends in Honduras when he felt a bite on his left lower leg. A few weeks later, he developed a blister at the site. Over the next 2 mo period, the lesion started to necrose and enlarge. Approximately 5-10 d prior to this presentation he started to see “lumps and bumps” on his leg tracking up from the wound to his thigh, with mild discomfort in his thigh. Prior to this presentation, the lesions were non-tender.
He denied any trauma, dog or cat bite, swimming in fresh or salt water, any thorn prick or gardening, fishing, seafood use. He denied any history of immunocompromise.

Review of systems: Positives: Skin: wound and tender nodules on leg; Negatives: (1): Constitutional: No fevers/chills, no weight loss; (2) Cardiac: No palpitations, no chest pain, no dyspnea, no edema; (3) Pulmonary: No shortness of breath, no cough, no hemoptysis; (4) Gastrointestinal: No nausea, vomiting or diarrhea; and (5) Genitourinary: No urinary symptoms.

History of past illness
Patient reported no known past medical or surgical history.

Personal and family history
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Nonsmoker, no alcohol or illicit drug use history. No history of diabetes, and no history of immunosuppression in either the patient or in family members.

Physical examination
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]On presentation to the emergency department, patient was afebrile with temperature of 98 °F, heart rate 86 beats/min, respiratory rate 16 per min, blood pressure 127/79 mmHg and oxygen saturation of 98% on room air. His body mass index was 25 kg/m2. He appeared clinically non-toxic and healthy. Nasal and oral examination was benign with no lesions or perforation noted. Abdominal examination did not reveal any tenderness or hepato-splenomegaly. There was an approximately 3 cm × 3 cm left lower extremity wound on the anterior tibial area, with some erythema in the surrounding area. There were tracking tender nodules from the wound up to his thigh, with indurated skin and mild tenderness on the thigh and on the nodules (Figure 1A).

Laboratory examinations
[bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK66][bookmark: OLE_LINK67]Blood counts were within normal limits with white blood cell count 9.7 (4.5 × 103/μL-11 × 103/μL), Hemoglobin 13.7 (13.5-17.5 g/dL), platelet count 254 (130 × 103/μL-400 × 103/μL). Chemistry revealed normal sodium, potassium, chloride and glucose levels with creatinine 0.82 (0.7-1.4 mg/dL), normal transaminases and lactic acid level. Inflammatory markers were elevated with C reactive protein of 2.5 (normal less than 0.9 mg/dL) and erythrocyte sedimentation rate 45 (normal 0-15 mm/h). Later in the hospital course, human immunodeficiency virus (HIV) was ruled out by a 4th generation HIV antibody/antigen test.

Imaging examinations
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Plain X-rays of the ankle and tibia-fibula were normal. Venous Doppler ultrasound of the lower extremity ruled out thrombosis. Computer tomography scan of the extremity with intravenous (IV) contrast revealed lymphadenopathy at the left popliteal and left groin area. Small fluid collections or phlegmons at the nodules and ulceration sites were present (Figure 2).

Diagnostic assessment and interventions
Intravenous vancomycin was started for the leg cellulitis. Our suspicion was high for leishmaniasis because of his history of recently living in an endemic area, having a known insect bite, and friends with similar histories in Honduras being diagnosed with CL. He was evaluated by dermatology, who obtained a skin punch biopsy per Centers for Disease Control and Prevention (CDC) recommendations. Tissue was sent to our hospital laboratory and to the state public health laboratory where it was shipped to CDC. The results from our laboratory revealed negative bacterial, fungal and acid-fast bacilli cultures and stains. Histopathology was compatible with leishmaniasis amastigotes (Figure 3).

Initial diagnosis
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]CL with sporotrichoid lymphangitis with cellulitis of the leg. After 6 d, IV vancomycin was stopped after resolution of the cellulitis and leg tenderness (Figure 1B and C). Final diagnosis was reported as Leishmania panamensis that was confirmed through polymerase chain reaction (PCR)/deoxyribonucleic acid (DNA) sequencing by CDC (Figure 4). 

FINAL DIAGNOSIS
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]CL with Leishmania (Viannia) panamensis.

TREATMENT
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]As per CDC recommendations, otolaryngology consultants performed flexible fiberoptic laryngoscopy/nasopharyngoscopy and confirmed no mucosal involvement. The patient was treated with miltefosine 50 mg PO three times daily for 28 d.

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK17][bookmark: OLE_LINK18]Patient followed up with dermatology and infectious diseases clinic at several occasions, and then visited at approximately 11 mo with a healed ulcer (Figure 5).

DISCUSSION
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]About 95% of CL cases occur in the Americas, the Mediterranean basin, the Middle East and Central Asia. According to WHO, in 2018, over 85% of new CL cases occurred in 10 countries: Afghanistan, Algeria, Bolivia, Brazil, Colombia, Iran, Iraq, Pakistan, the Syrian Arab Republic and Tunisia. It is estimated that between 600000 to 1 million new cases of CL occur worldwide annually[4]. Reports of leishmaniasis are scarce in North America. In the United States, it is seen in travelers from endemic areas. CL has also been reported in American military personnel returning home from assignments in Iraq and Afghanistan[10]. Usually CL skin lesions are painless. But if painful, there is generally an indication to treat it also as a bacterial superinfection. In our patient, the lesions were painful initially, but the pain subsided after treating the cellulitis. CL typically presents with skin lesions after an incubation period of 2 wk to 6-8 mo. There has been one reported case of CL with Leishmania panamensis with incubation period as long as 18 mo, that was successfully treated with IV amphotericin. This patient was also from Honduras and had atypical multiple lesions[9]. A sporotrichoid-like pattern of skin lesions is not typical of CL but has been seen in various other case reports in addition to our patient[11-13]. The case report published recently by Mann et al[13], discusses a couple that traveled from Costa Rica. The husband had sporotrichoid like pattern of skin lesions.
In immunocompromised patients such as those with HIV, the disease course can be worse. Chances of reactivation is possible with decreased immunity[14].

Diagnosis
Diagnosis starts with obtaining a good history taking, including travel history, and a detailed physical examination. It is confirmed with biopsy of a skin lesion, ideally the active part of the lesion at the edge. Typical microscopic findings are mixed inflammatory infiltrate with many histiocytes and granuloma formation containing amastigotes[15]. But atypical microscopic findings such as tuberculoid granulomatous processes has also been identified without organisms seen in some reports[16]. Sensitivity of histopathologic examination in diagnosing CL is low, perhaps only 14%–18%[17]. The use of multiple diagnostic modalities including PCR and DNA sequencing helps confirm the diagnosis as well as provides speciation, useful to its management[18,19], like in our case also.

Treatment
Extensive guidelines regarding diagnosis and treatment have been created by professional medical societies[20]. The pentavalent antimonials have been considered the mainstay treatment for CL in most parts of the world except in North America, where they are not readily available[20]. Our patient’s friends who had similar presentations in Honduras reportedly did respond to pentavalent antimonials, per his report. Topical paromomycin and parental amphotericin have also been used. Resistance against amphotericin and antimonials have been reported[21,22].
Miltefosine is thus far the only oral drug reported that can be used for all three types of leishmaniasis including in cases with HIV[23,24]. Miltefosine belongs to the class of alkyl phosphocholine drugs. It has shown antileishmanial activity, linking its activity mainly to apoptosis and disturbance of lipid-dependent cell signaling pathways[23]. Patients on treatment should be monitored for elevations in transaminases and serum creatinine. It should not be given to pregnant patients[23,24]. The recommended duration of therapy is 28 d, but longer duration of therapy has also been given as mentioned by Mann et al[13] where they offered 56 d therapy. 
Like other reported cases[11,13,25], our case was also successfully treated with miltefosine (Figure 5). He was following with the corresponding author in the outpatient setting for approximately 11 mo as of the time of this submission. Our patient had no adverse events during treatment with miltefosine.

CONCLUSION
[bookmark: OLE_LINK59][bookmark: OLE_LINK60]Though leishmaniasis is not common in North America, clinicians should be aware of it and include it in the differential diagnoses of skin lesions in patients who have traveled from endemic areas. Optimal therapy of CL is vital to prevent progression into mucosal form. As of today, there are no available preventive or therapeutic vaccines. The most effective way to prevent infection is avoiding sand fly bites by adopting controlled measures.
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Figure Legends
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[bookmark: OLE_LINK65]Figure 1 Physical examination. A: Skin ulcer with tracking nodules on admission; B and C: Skin ulcer after antibiotics for cellulitis.
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[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Figure 2 Computer tomography scan of left lower extremity, cross sectional view showing phlegmon and ulcerated skin (orange arrows).
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Figure 3 Histopathology was compatible with leishmaniasis amastigotes. A: Reactive squamous epithelium with mixed superficial and deep inflammatory infiltrate (hematoxylin-eosin staining, original magnification × 40); B: Organisms compatible with Leishmania amastigotes (hematoxylin-eosin staining, original magnification × 1000). Location within histiocytes is obscured by marked acute inflammatory infiltrate; C: Parasitized histiocytes with staining of Leishmania amastigotes (PAS, original magnification × 1000); and D: Parasitized histiocytes with staining of Leishmania amastigotes (Giemsa, original magnification × 1000).
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Figure 4 Report from centers for disease control and prevention.
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Figure 5 Patient followed up with dermatology and infectious diseases clinic at several occasions, and then visited at approximately 11 mo with a healed ulcer. A: Skin ulcer after 13 d of 28 d treatment with miltefosine; B: After 5 mo of treatment; and C: After 11 mo of treatment.
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