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Abstract

Background: Leishmaniasis is a systemic parasitic dis-
ease that can affect unusual sites such as the lungs. Case 
presentation: We report a case of a 45-year-old male with 
human immunodeficiency virus infection who presented 
with abdominal pain and vomiting. Imaging studies re-
vealed minimal bilateral ground-glass opacities in the lungs, 
hepatosplenomegaly, and diffuse lymphadenopathy. A bron-
choscopy with bronchoalveolar lavage cytology evaluation 
showed abundant macrophages containing numerous intra-
cellular organisms with characteristic dot-like kinetoplasts, 
confirming the diagnosis of Leishmaniasis. Special stains 
for other infections were negative. Conclusions: This case 
highlights the value of bronchoalveolar lavage cytology in 
diagnosing non-neoplastic lung pathologies, including para-
sitic infections like Leishmaniasis, thereby enabling prompt 
and targeted treatment.
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Introduction
Leishmaniasis is a parasitic disease with a wide range of clini-
cal presentations, often affecting patients with human im-
munodeficiency virus (HIV)/acquired immunodeficiency syn-
drome (hereinafter referred to as AIDS) due to the parasite’s 
intracellular nature. As travel to endemic regions increases, 
leishmaniasis is becoming more common in non-endemic ar-
eas, particularly among HIV-infected individuals.1,2 The para-
site can affect unusual sites such as lungs, and its clinical 
manifestations are frequently atypical. HIV infection can lead 
to a wide range of lung diseases, including infectious condi-

tions caused by various viral, fungal, and parasitic patho-
gens, as well as tumors.3

Bronchoalveolar lavage (BAL) performed through bron-
choscopy is a valuable tool for obtaining specimens from the 
lower respiratory tract. Since BAL fluid comes directly from 
the lower respiratory tract, it is less contaminated by mi-
croorganisms from the upper respiratory or digestive tracts, 
providing a more accurate reflection of the lung’s physiologi-
cal and pathophysiological state.4,5 In immunocompromised 
patients, who are more susceptible to opportunistic infec-
tions, the presentation may not always include classic symp-
toms or radiographic findings. In such cases, BAL is particu-
larly useful for prompt diagnosis.6

Although BAL cytology is commonly used to identify etio-
logic agents, there is a lack of recent literature on its diag-
nostic utility for various pulmonary diseases. This case study 
aimed to assess the effectiveness of BAL cytology in diagnos-
ing visceral leishmaniasis in the lungs.

Case presentation
A 45-year-old Hispanic male, originally from Honduras, pre-
sented to the emergency room with a two-week history of 
left abdominal pain and vomiting, without fever. Addition-
ally, he reported mild shortness of breath and a recent unin-
tentional weight loss of 20 pounds. His medical history was 
significant for HIV infection. He had been in the U.S. for over 
20 years and had no recent travel abroad history. On admis-
sion, the physical examination was unremarkable. Labora-
tory results showed pancytopenia, hyponatremia, elevated 
creatinine, and hypercalcemia. His CD4/CD8 ratio was 0.82 
(reference range: 0.86–2.05), and the CD4 absolute count 
was 41 cells/µL (reference range: 431–1,623 cells/µL). Blood 
cultures were not obtained. Imaging studies revealed mini-
mal ground-glass opacities in both lungs, hepatosplenomeg-
aly, and diffuse lymphadenopathy. His current HIV RNA test 
was negative. Given these findings, the differential diagnosis 
included hematologic malignancy, tuberculosis, and granu-
lomatous disease.

A bronchoscopy with BAL was performed. The BAL cyto-
spin slides showed abundant alveolar macrophages, rare 
bronchial cells, and mixed inflammatory cells. Numerous 
oval organisms with gray or clear cytoplasm, dark nuclei, 
and dot/rod-like kinetoplasts were observed within the 
macrophages and were rarely present extracellularly (Fig. 
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1a, b). These organisms were negative for Gomori me-
thenamine silver, periodic acid-Schiff, and acid-fast bacilli 
stains. The overall findings were consistent with lung in-
volvement by Leishmania. Concurrent fine needle aspira-
tion of a station 7 mediastinal lymph node revealed similar 
cytomorphological features (Fig. 1c). No additional tests 
were performed on these two specimens. However, further 
history was uncovered after the cytologic diagnosis. The 
patient had a remote history of cutaneous Leishmania and 
was confirmed to have Leishmania infantum by polymerase 
chain reaction (PCR) and DNA sequencing at Centers for 
Disease Control and Prevention (CDC). The serology test 
was negative at that time.

The patient was subsequently treated with Ambisome 
(Amphotericin B), along with a 28-day course of Miltefosine 
therapy. Miltefosine is the only oral antileishmanial drug ef-
fective against all three forms of leishmaniasis: visceral, cu-
taneous, and mucosal. On the day of discharge, the patient 
showed significant improvement in hepatosplenomegaly, and 
hypercalcemia was trending downward. He reported feeling 
much better compared to admission. Microbial cultures of 
both the BAL and lymph node aspirate were not contribu-
tory. He was discharged in stable condition with appropriate 
follow-up and medications.

Discussion
Leishmaniasis is a systemic parasitic infection caused 
by Leishmania species and transmitted by sandfly vec-
tors. The parasite has a digenetic lifecycle, existing in 
two forms: extracellular, flagellated promastigotes and 

obligate intracellular amastigotes. There are three main 
forms of leishmaniasis: cutaneous, mucocutaneous, and 
visceral (also known as kala-azar), which can affect multi-
ple organs. Visceral leishmaniasis primarily affects children 
and typically presents with fever, anemia, hepatospleno-
megaly, lymphadenopathy, hypergammaglobulinemia, and 
pancytopenia. Atypical presentations are more common 
in immunocompromised individuals, especially those with 
HIV infection, as well as in elderly immunocompetent pa-
tients. Leishmania can cause lung infections in patients 
with AIDS, significantly increasing morbidity and mortality. 
It has been rarely demonstrated in BAL, with only a few 
case reports in the literature.7–10

BAL, originally developed to treat conditions like pulmonary 
alveolar proteinosis, cystic fibrosis, and asthma, is a common 
and relatively safe procedure for evaluating and diagnosing 
lung diseases. Compared to traditional methods, such as 
sputum analysis, BAL allows physicians to obtain targeted 
samples from the lower respiratory tract with less microbi-
al contamination from the upper respiratory and digestive 
tracts.5 BAL plays a crucial role in investigating opportunistic 
and atypical respiratory infections in immunocompromised 
patients and exploring unexplained radiographic pulmonary 
infiltrates or hypoxemia to reach a definitive diagnosis. The 
aspirated fluid can be evaluated with analytical tests, includ-
ing cell counts and differential, cytopathologic analysis, cul-
tures, and specific molecular tests.

For a diagnostic sample, a minimum of 5 mL (ideally 10–
20 mL) is needed for cellular analysis. The specimen should 
be collected in a sterile container and transported to the 
laboratory. Total and differential cell counts are performed 

Fig. 1.  Numerous intra/extracellular Leishmania amastigotes in bronchoalveolar lavage (BAL) and lymph node fine needle aspiration (FNA) speci-
mens (BAL, Giemsa-Wright stain, a: 500×, b: 1,000×; lymph node FNA, c: 1,000×), and intra/extracellular spores of histoplasmosis in BAL from a 
different teaching case (Papanicolaou stain, d: 400×). 
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by flow cytometry or manually.11,12 BAL may consist of mac-
rophages, rare neutrophils, lymphocytes, eosinophils, and 
respiratory epithelial cells. An increase in a specific cell type 
can be indicative of certain diagnoses. For BAL cytology 
evaluation, Diff-Quik-stained smears or cytospin prepara-
tions are useful for identifying the characteristic morpho-
logical features of Leishmania amastigotes. Intracellular 
amastigotes appear oval to round in shape, measuring 2–4 
× 1.5–2 µm. They have a single deeply staining nucleus 
and a paranuclear kinetoplast. Intracellular organisms are 
typically round, while single extracellular forms tend to be 
more elongated under the microscope.1,10 Other possible 
associated features, such as plasmacytosis, may also be 
useful indicators of leishmaniasis. Occasionally, aggregates 
of Leishman-Donovan bodies may appear in irregular, ring, 
or strap-like shapes, and these forms can sometimes re-
semble fungal spores or platelet aggregates, which may ne-
cessitate consultation with an experienced pathologist who 
has knowledge of such unique patterns.13 Other cytopathol-
ogy specimens, such as splenic aspiration, have been used 
for diagnosing visceral Leishmania, but BAL is less invasive 
than splenic aspiration, which carries risks like bleeding 
or infection. It also provides useful samples, especially in 
cases with lung involvement, making it a safe and effective 
diagnostic option.

The main differential diagnosis includes histoplasmosis 
(Fig. 1d). Both leishmaniasis and histoplasmosis on cytolo-
gy can be seen intracellularly within the macrophages with 
small, round to oval cytoplasmic structures. The lack of a 
peri-organism halo, presence of a distinct kinetoplast, ab-
sence of budding, and negativity on Gomori methenamine 
silver, periodic acid-Schiff, and acid-fast bacilli staining are 
features that help confirm a diagnosis of leishmaniasis. Cul-
ture, serology, and molecular studies can provide further 
confirmation. Another differential is between Leishmania 
and Trypanosoma cruzi amastigotes, which can be morpho-
logically indistinguishable. PCR, serologic tests, and clinical 
context, such as symptoms and geographic location, help 
differentiate them, as Leishmania is typically found in mac-
rophages, while Trypanosoma cruzi often involves heart or 
gastrointestinal tissues.

Our case shared some similar clinical features with previ-
ously reported cases, including immunocompromised status, 
weight loss, and hepatosplenomegaly. Leishmania detection 
methods in those cases included direct visualization of the 
parasite via microscopy on Giemsa-stained tissue smears 
or aspirates, microbial culture in Novy-MacNeal-Nicolle me-
dium, and serologic tests, such as rK39 or ELISA. Imaging 
studies were employed to evaluate organ involvement in 
visceral cases.7–9,14 Serology tests are less reliable in im-
munocompromised patients. Molecular tests are increasingly 
in use, such as PCR for species-specific DNA, which can be 
costly and less accessible in certain regions. These challeng-
es can delay diagnosis and treatment, highlighting the need 
for improved access and affordability.

However, this case report is limited by its focus on a sin-
gle patient, making it less generalizable. It lacks compari-
sons with other diagnostic methods and may be influenced 
by subjective interpretation or misdiagnosis. Additionally, it 
may not provide sufficient clinical data or apply to regions 
with different endemic strains.

Conclusions
Opportunistic pulmonary infections pose a significant health 
risk to immunocompromised patients. BAL cytology can 
serve as an effective diagnostic tool for identifying specific 

infections, such as Leishmania amastigotes, enabling timely 
diagnosis and guiding appropriate treatment.
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