
Received:  2021.05.05
Accepted:  2021.08.23

Available online:  2021.08.31
Published:  2021.10.06

  1730      1      3      19

Hemophagocytic Lymphohistiocytosis Triggered 
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	 Patient:	 Female, 40-year-old
	 Final Diagnosis:	 Hemophagocytic Lymphohistiocytosis
	 Symptoms:	 Chills • fatigue • fever • myalgia • sweating
	 Medication:	 —
	 Clinical Procedure:	 —
	 Specialty:	 Infectious Diseases

	 Objective:	 Rare disease
	 Background:	 Hemophagocytic lymphohistiocytosis (HLH) is a rare syndrome. It is a result of uncontrolled hyperactivation 

of the reticuloendothelial system with a release of a huge amount of proinflammatory cytokines in the blood-
stream, causing a cytokine storm. It may be primary due to genetic defects and secondary, triggered by virus-
es, bacteria, parasites, lymphoproliferative, and autoimmune diseases. We present a rare case of HLH triggered 
by leishmaniasis. HLH accounts for only about 1% of all leishmaniasis cases.

	 Case Report:	 The patient was a 40-year-old previously healthy woman, who has been diagnosed with secondary HLH caused 
by leishmaniasis. A chronic Epstein-Barr virus (EBV) infection was initially mistakenly interpreted as a trigger 
agent, because Leishmania amastigotes, present on the first bone marrow biopsy, were not recognized. The 
treatment with cyclosporin A and corticosteroids suppressed the cytokine storm and prevented the develop-
ment of complications. Two months later, because of a reactivation of the disease, the patient was referred to 
a hematologist. A second bone marrow aspiration was performed, in which numerous Leishmania parasites 
were finally identified.

	 Conclusions:	 The aim of this case report is to provide more information about the rare phenomenon of secondary HLH trig-
gered by leishmaniasis. Early recognition of the syndrome and its triggering agents will improve disease out-
comes and prevent unnecessary treatment with immunosuppressive drugs.

	 Keywords:	 Adult • Leishmaniasis • Lymphohistiocytosis, Hemophagocytic

	 Full-text PDF:	 https://www.amjcaserep.com/abstract/index/idArt/933012

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Department of Rheumatology, Military Medical Academy, Sofia, Bulgaria
2 Clinic of Rheumatology, Medical University of Plovdiv, University Hospital 

“Kaspela”, Plovdiv, Bulgaria
3 Department of Hematology, Specialized Hospital for Active Treatment of 

Hematologic Diseases, Sofia, Bulgaria

e-ISSN 1941-5923
© Am J Case Rep, 2021; 22: e933012

DOI: 10.12659/AJCR.933012

e933012-1 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

Leishmaniasis is caused by an obligate intramacrophage pro-
tozoa, and 21 Leishmania species have been identified to 
be pathogenic to humans [1]. The incidence of leishmania-
sis in Europe is relatively low, ranging from 0.02/100 000 to 
0.49/100 000 (and up to 8.53/100 000 in Turkey) [2].

There are 3 types of clinical presentations: cutaneous, muco-
sal, and visceral leishmaniasis. In 1% of all cases, leishmania-
sis causes a secondary HLH syndrome.

HLH can occur in all age groups, causing death in 80% of cas-
es. The most common triggering agents are bacterial and vi-
ral infections, and malignancies (HLH syndrome) [3]. The hy-
percytokinemia caused by autoimmune/auto-inflammatory 
conditions is called macrophage-activation syndrome (MAS).

The exact pathogenesis of the HLH induced by leishmaniasis 
and its role in parasite survival are unclear. Due to impaired 
control of infections, the parasites cause hyperactivation of 
the macrophages or histiocytes and they do not recognize nor-
mal and intact blood cells [4].

We report the case of a patient who presented with constitution-
al symptoms and septic fever. The poor clinical presentation and 
non-recognition of the protozoa on the first bone marrow biopsy 
delayed the diagnosis of leishmaniasis and treatment of the cause.

Case Report

A 40-year-old, previously healthy woman presented with a his-
tory of fever up of to 40°C, followed by a gradual onset of fa-
tigue, myalgia, profuse sweating, and chills for 2 weeks. Her 
family history was unremarkable. There was no information 
about co-existing diseases in the patient. She had no history 
of tobacco smoking or alcohol and substance abuse. She was 
hospitalized in the Department of Infectious Diseases with a 
diagnosis of observation sepsis (elevated acute-phase reac-
tants, elevated D-dimers, septic fever) (Table 1).

Any active infections that could have caused her symptoms 
were excluded. Therefore, she was referred for a rheumatol-
ogy consultation 6 days later with progressive pancytopenia 
and constitutional symptoms and suspected systemic lupus 
erythematosus due to polyserositis.

Time frame
Complete blood 

count
Reference 

ranges
Coagulation

Reference 
ranges

Chemistry
Reference 

ranges

Two weeks after 
first symptoms, 
the patient was 
admitted to the 
Department of 
Infectious Diseases 

WBC 4.34×109/l 3.5-10.5 DD 20.0 µg/ml 0.5 CRP 163.4 mg/L 0-5

RBC 4.04×1012/l 4.2-5.4 PT time 63% 70-130 ALAT 24.4 U/l 5-40

HGB 96.0 g/l 120-160 INR 1.37 0.7-1.3 Amylase 22.0 U/l 30-100

ESR 33 mm/h 0-15 PT time 16.2 s 10-14 ASAT 76.6 U/l 5-40

PLT 90 ×109/l 140-440 APTT 30.6 s 28-40

Six days later, 
the patient was 
hospitalized in 
the Department of 
Rheumatology

WBC 2.85 109/l 3.5-10.5 DD 20.0 µg/ml 0.5 CRP 139.3 mg/L 0-5

RBC 3.2 1012/l 4.2-5.4 PT time 61% 70-130 Total protein 
53.5 g/l

63-85

HGB 77.0 g/l 120-160 INR 1.4 0.7-1.3 Ferritin 1110.0 ug/l 10-120

HCT 0.244 l/l 0.36-0.46 PT time 16.5 s 10-14 ASAT 111.4 U/l 5-40

PLT 69×109/l 140-440 APTT 36.0 s 28-40 ALAT 42.1 U/l 5-40

ESR 20 mm/h 0-15 FIB 1.92g/l 2-4.5 LDH 1294.0 U/L 208-378

Three days after 
last infusion of IVIG 
(600 mg/kg divided 
in 3 days)

WBC 4.48×109/l 3.5-10.5 DD >20.0 µg/ml 0.5 CRP 115.8 mg/L 0-5

RBC 3.35×1012/l 4.2-5.4 PT time 68% 70-130 Ferritin 1083.0 µg/l 10-300

HGB 80.0 g/l 120-160 INR 1.3 0.7-1.3 ASAT 69.8 U/l 5-40

PLT 72×109/l 140-440 PT time 15.6 s 10-14 ALAT 35.7 U/l 5-40

ESR 37 mm/h 0-15 FIB 2.48 g/l 2-4.5

Table 1. Laboratory results.
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Table 1 continued. Laboratory results.

Time frame
Complete blood 

count
Reference 

ranges
Coagulation

Reference 
ranges

Chemistry
Reference 

ranges

Three days after 
last infusion of 
MPR (1 g daily for 
3 days)

WBC 3.41×109/l 3.5-10.5 DD 19.99 µg/ml 0.5 CRP 101.8 mg/L 0-5

RBC 2.96×1012/l 4.2-5.4 PT time 75% 70-130 Ferritin 887.0 ug/l 10-120

HGB 69.0 g/l 120-160 INR 1.21 0.7-1.3 TG 2.35 mmol/l 0.30-2.10

PLT 138×109/l 140-440 PT time 14.8 s 10-14 ASAT 136.5 U/l 5-40

ESR 66 mm/h 0-15 FIB 2.25g/l 2-4.5 ALAT 59.9 U/l 5-40

Three days after 
initiation of 
treatment with 
cyclosporine A 
50 mg twice daily

WBC 5.56×109/l 3.5-10.5 DD 2.06 µg/ml 0.5 CRP 16.0 mg/L 0-5

RBC 3.88×1012/l 4.2-5.4 PT time 103% 70-130 Ferritin 393.0 ug/l 10-120

HGB 92.0 g/l 120-160 INR 0.98 0.7-1.3 LDH 691.0 U/L 208-378

PLT 278×109/l 140-440 PT time 12.6 s 10-14 ASAT 54.6 U/l 5-40

ESR 74 mm/h 0-15 FIB 3.22 g/l 2-4.5 ALAT 81.1 U/l 5-40

Seven days after 
increasing the dose 
of cyclosporine A to 
100 mg twice daily

WBC 9.56×109/l 3.5-10.5 DD 0.73 µg/ml 0.5 CRP 0.2 mg/L 0-5

RBC 4.02×1012/l 4.2-5.4 PT time 113% 70-130 Ferritin 80.0 ug/l 10-120

HGB 96.0 g/l 120-160 INR 0.93 0.7-1.3 LDH 352.0 U/L 208-378

PLT 305×109/l 140-440 PT time 12.1 s 10-14 ASAT 24.7 U/l 5-40

ESR 49 mm/h 0-15 FIB 2.73 g/l 2-4.5 ALAT 45.8 U/l 5-40

Two months 
later: relapse of 
the disease was 
accompanied with 
worsening of the 
laboratory findings

WBC 3.2712/l 3.5-10.5 DD 20.0 µg/ml 0.5 CRP 236.1 mg/L 0-5

RBC 3.8512/l 4.2-5.4 PT time 80% 70-130 Total protein 
69.6 g/l

63-85

HGB 89.0 g/l 120-160 INR 1.16 0.7-1.3 Ferritin 637.0 µg/ml 10-300

PLT 171 140-440 PTtime 14.3 s 10-14 ASAT 44.6 U/l 5-40

ESR 80 0-15 FIB 5.37g/l 2.0-4.5 ALAT 20.3 U/l 5-40

ESR – erythrocyte sedimentation rate; WBC – white blue cells; PLT – platelets; HGB –hemoglobin; HCT – hematocrit; MCV – mean 
cell volume; MCH – mean cell hemoglobin; ASAT – aspartate aminotransferase; ALAT – alanine aminotransferase; TG – triglycerides; 
LDH – lactate dehydrogenase; PT – time-prothrombin time; INR – international normalized ratios; APTT – activated partial 
thromboplastin time; DD – D-dimers; FIB – fibrinogen; IVIG – intravenous immunoglobulin; MPR – methylprednisolone.

In the Department of Rheumatology, she presented with a 
fever of up to 40°C, fatigue, myalgia, profuse sweating, and 
chills. On physical examination, she appeared to be alert and 
aware of place and time. She had a fever of up to 38.4°C. The 
skin was pale and clammy. A lung examination showed tachy-
pnea with a respiratory rate of 24 breaths per minute. The car-
dio-vascular function indicated tachycardia with a frequency 
of 105 beats per minute, regular rhythm; there were no mur-
murs, rubs, or clicks. Blood pressure was 90/60 mmHg. The ab-
domen was flat, soft, and non-tender, with physiological bow-
el sounds. The CNS and the peripheral nervous system (PNS) 
were functioning normally. She had normal mental status, mus-
cle strength and power, and normal reflexes.

The chest X-ray was normal. The CT scan of the abdomen 
showed splenomegaly with a lesion considered as a possible 
infarction in the upper region. The CT scan also showed bilat-
eral pleural effusions and pericarditis without lymphadenop-
athy. The transthoracic echocardiography was normal.

The findings in the bone marrow biopsy were interpreted by 
the histopathologist as reactive changes (Figure 1). Bone mar-
row samples were evaluated by the parasitologist, who con-
cluded there was no evidence of parasitic disease.

ELISA EBV IgG against viral capsid antigen (VCA) was >>750 
U/mL, and EBV IgM was in the “gray zone”. Polymerase chain 
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Figure 1. �Patient’s first bone marrow sample. 
Arrow – Leishmania amastigotes.

Figure 2. �Leishmania in patient’s second bone marrow sample. 
Arrow – Leishmania amastigotes.

Figure 3. �Leishmania in patient’s bone marrow sample. 
Arrow – Leishmania amastigotes.

reaction (PCR) for EBV was negative. All other tests for active 
infections concerning her condition were negative. ANA im-
munoblot test was negative.

After excluding infections and autoimmune and malignant 
diseases, we decided that the patient met the criteria for sec-
ondary HLH, triggered by a chronic re-activated EBV infection.

Treatment was initiated with MPR 3.0 g IV, divided into 3 
days (1 g daily) followed by normal human immunoglobulin 
600 mg/kg divided into 3 days. After several new episodes 
of hemophagocytosis, treatment was started with cyclospo-
rine A 50 mg twice daily, and MPR 60 mg IV once daily. Three 
days later, the dose of cyclosporin A was increased to 100 mg 
twice daily, which resolved all laboratory abnormalities and 
clinical symptoms.

After 2 months without any problems, the patient presented 
again to the Department of Rheumatology with sudden-onset 
adynamia, tachycardia, fever up to 40°C, and profuse sweating 
during the night. The physical examination revealed tachycar-
dia of 120 beats per minute, hepatosplenomegaly, and subic-
teric skin. Hematologic abnormalities were found, similar to 
those described earlier (Table 1).

Because of the reactivations of HLH, we referred the patient to 
Hematology for treatment with etoposide and an assessment 
of the need of hematopoietic stem-cell transplantation (HSCT). 
They performed a second sternal puncture, where numerous 
Leishmania parasites were noted (Figures 2, 3).

Due to the established leishmaniasis, treatment with cyclo-
sporine A was discontinued. The patient was started on the 
antileishmanial agent meglumine antimoniate. One week af-
ter the start of the etiologic treatment, the clinical and labo-
ratory abnormalities were resolved.
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Discussion

It is recommended that the diagnosis of HLH in adults be based 
on the HLH-2004 diagnostic criteria in conjunction with clini-
cal judgment and the patient’s history [5]. The HLH-probability 
calculator (HScore) is a web-based online calculator that may 
be used as a helpful diagnostic tool in adults [6].

The typical clinical presentations of HLH include fever, hepa-
tomegaly and/or splenomegaly, lymphadenopathy, typical skin 
rash, and laboratory constellation abnormalities [7], hemipa-
resis, aphasia, seizures, ataxia, coma, meningism, brain stem 
symptoms, or somnolence [8,9]. Lung symptoms include cough, 
dyspnea, and pleuritis. Interstitial infiltrates and nodules and 
ground-glass opacities can be seen on chest X-rays and com-
puted tomography (CT) scans [10].

In the presented case, the poor clinical presentation, septic 
fever, and elevated acute-phase reactants required an exclu-
sion of several conditions: infections, infectious endocarditis, 
sepsis, and lymphoproliferative and autoimmune diseases.

All serology tests for active infections, including leishmania-
sis, were negative. EBV IgG against viral capsid antigen (VCA) 
was >>750 U/mL and EBV IgM in the “gray zone”.

Bone marrow samples were evaluated by the parasitologist. 
Due to the rarity of the condition and probably a lack of ex-
perience, the Leishmania amastigotes were not recognized.

Other life-threatening infections, such as malaria and brucel-
losis, were excluded [11,12].

A normal transthoracic echocardiography performed on the 
14th day after admission excluded the possibility of an infec-
tious endocarditis.

Because a pancytopenia developed rapidly in the course of the 
hospitalization, it was important to exclude a septic condition 
and lymphoproliferative disease.

Sepsis can cause a toxic suppression of the bone marrow with 
pancytopenia. The discrepancy between normal ESR and ele-
vated CRP, normal procalcitonin levels, negative hemocultures, 
and episodes of hemolysis followed by hyperpyrexia do not 
support the diagnosis of sepsis.

A bone marrow biopsy did not confirm a lymphoprolifera-
tive disorder.

Because of the pancytopenia, polyserositis, and constitution-
al symptoms, we must keep in mind autoimmune conditions 
such as SLE, rheumatoid arthritis (RA), and vasculitis. Also, the 

patient did not fulfill the diagnostic criteria for either SLE or 
vasculitis (microscopic polyangiitis, granulomatosis with poly-
angiitis), which are the most common triggers for MAS syn-
drome. The absence of arthritis, morning stiffness, and nega-
tive rheumatoid factor (RF) ruled out an inflammatory arthritis.

After excluding infections and autoimmune and malignant dis-
eases, we decided that the patient met the criteria for second-
ary HLH, triggered by a chronic re-activated EBV infection with 
HScore 218 points (western blot and immunofluorescence as-
says were not performed).

Two treatment protocols were developed by the Histiocyte 
Society in 1994 [13] and 2004 [14]. The treatment of HLH re-
quires an individualized approach, in accordance with the trig-
ger factor [15].

Considering the pathophysiology of HLH triggered by a re-ac-
tivated chronic EBV infection, we initiated a treatment with 
MPR 3.0 g IV, divided into 3 days (1 g daily) followed by nor-
mal human immunoglobulin 600 mg/kg divided into 3 days. 
After several new episodes of hemophagocytosis, treatment 
was started with cyclosporine A 50 mg twice daily and MPR 
60 mg IV once daily. Three days later, the dose of cyclospo-
rin A was increased to 100 mg twice daily, which led to reso-
lution of all laboratory abnormalities and clinical symptoms.

One of the most severe complications of HLH, with a high 
mortality rate, is a diffuse intravascular coagulation (DIC). It 
is seen in 13.6% of patients with HLH [16]. Our patient devel-
oped coagulopathy, which could explain the normal ESR. This 
discrepancy between elevated ferritin, CRP, and normal ESR 
is very typical for HLH syndrome complicated by coagulation 
abnormalities (Table 1).

Owing to the timely application of cyclosporine A in the pres-
ent case, the patient did not develop severe coagulation ab-
normalities or DIC syndrome.

Because of the reactivations of HLH after 2 months without 
problems, we referred the patient to Hematology for treat-
ment with etoposide and assessment of the need for hema-
topoietic stem-cell transplantation (HSCT). They performed a 
second sternal puncture, where numerous Leishmania para-
sites were noted (Figures 2, 3). Another revision of the first 
bone marrow biopsy was performed by the same hematology 
team, where the parasites were also recognized.

The criterion standard for the diagnosis of the leishmaniasis 
is identifying the parasites in the relevant tissues aspirates 
or biopsies such as bone marrow, spleen, lymph nodes, or liv-
er, skin slit smears or biopsies [17], but the sensitivity of the 
method is low.
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Our literature review found 23 cases of Leishmania-related 
HLH reports in adults over the period of 7 years (2014-2020). 
One case of HLH caused by leishmaniasis in a child, who was 
initially diagnosed with EBV-triggered HLH, was reported by 
Singh et al [18], with findings very similar to those in the pres-
ent report. In Bulgaria, for the period 1988-2011, there were 
13 cases of leishmaniasis [19]. To the best of our knowledge, 
this is the first adult case of HLH triggered by Leishmania to 
be reported in Bulgaria.

Conclusions

Leishmaniasis and the HLH syndrome caused by it can present 
with a broad spectrum of atypical signs and symptoms. The 
scarce clinical presentation, wide differential diagnosis, and 
rarity of both diseases make them a diagnostic challenge for 
all clinical specialists. The aim of this case report is to reveal 
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