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ABSTRACT

Secondary haemophagocytic lymphohistiocytosis (SHFLH) 

is a rare, potentially fatal disorder, most commonly caused by 

the Epstein–Barr virus. It is characterized by neoplastic pro-

liferation of cells that belong to the monocyte–macrophage 

system and by varied clinical expression.

A girl aged 3 years and 7 months was hospitalized due to 

continuing high febricity, yellow skin colouring, hepatosple-

nomegaly and cytopenia in a complete blood count (CBC). 

Four weeks before hospitalization, she had a lacunar angina 

and lymphadenopathy.

A low number of erythrocytes, leukocytes and thrombocytes 

were noted in CBC, with anaemia and the presence of virocytes 

in a peripheral blood smear. Biochemical blood analyses indi-

cated hyperbilirubinaemia, increased values of transaminases, 

lactic dehydrogenase, ferritin, triglycerides, D-dimer, accelera-

tion of the activated partial thromboplastin time and decreased 

values of fi brinogen, with increased values of C-reactive protein 

and procalcitonin. Using an ultrasound examination of the ab-

domen, hepatosplenomegaly was perceived; using echocardio-

graphic examination, pericardium layering was noticed; and 

using a roentgen graphic picture of the lungs, the presence of 

pleural eff usion was detected. In a bone marrow biopsy, the per-

centage of blasts did not exceed 25%, and rare chemophagocytes 

were noticed. Using serologic tests, positivity to Epstein-Barr vi-

rus in IgM class was demonstrated.

According to the criteria by Histiocyte Society, there were 

suffi  cient criteria to establish a diagnosis of SHFLH. With the 

exception of symptomatic therapies, according to the proto-

col for SHFLH treatment, a double antibiotic therapy and IV 

immunoglobulins were given, to which the patient responded 

with a clinical and laboratory recovery. Th erefore, there was 

no demand for a treatment protocol with cytostatics or bone 

marrow transplantation.

To resolve a diff erential diagnosis dilemma in solving 

cases of uncertain febrile neutropenia.

Key words: haemophagocytic lymphohistiocytosis, Ep-

stein–Barr virus, children

SAŽETAK

Sekundarna hemofagocitna limfohistiocitoza (SHFLH) 

je redak, potencijalno fatalan poremećaj, pokrenut najčešće 

Epstein–Barr virusom. Karakteriše se neoplastičnom prolife-

racijom ćelija monocitno–makrofagnog sistema i različitim 

kliničkim ispoljavanjem.

Devojčica uzrasta 3 godine i 7 meseci hospitalizovana 

zbog dugotrajne visoke febrilnosti, žute prebojenosti kože, 

hepatosplenomegalije i citopenije u kompletnoj krvnoj slici 

(KKS). Četiri nedelje pre hospitalizacije imala je lakunarnu 

anginu i limfadenopatiju.

U KKS je uočen nizak broj eritrocita, leukocita i trombo-

cita, uz anemiju i prisustvo virocita u perifernom razmazu 

krvi. Od biohemijskih analiza krvi detektovana je hiper-

bilirubinemija, povećane vrednosti transaminaza, laktične 

dehidrogenaze, feritina, triglicerida, ubrzanje aktiviranog 

parcijalnog tromboplastinskog vremena, D–dimera i sni-

žene vrednosti fi brinogena, uz povećane vrednosti parame-

tara infl amacije (C–reaktivnog proteina i prokalcitonina). 

Ultrazvučnim pregledom abdomena uočena je hepatosple-

nomegalija, ehokardiografskim pregledom perikardno ra-

slojavanje, a rentgenografskim snimkom pluća postojanje 

pleuralnog izliva. U bioptatu kostne srži procenat blasta 

nije prelazio 25%, a uočeni su ređi hemofagociti. Serološ-

kim testovima dokazana je pozitivnost na Ebstein–Barr 

virus u IgM klasi.

Prema kriterijumima udruženja Histiocyte Society, 

postojalo je dovoljno kriterijuma za postavljanje dijagno-

ze SHFLH. Pored simptomatske terapije, prema protokolu 

za lečenje SHFLH ordinirana je dvojna antibiotska tera-

pija i i.v. imunoglobulini, na koje je pacijentkinja odrea-

govala kliničkim i laboratorijskim oporavkom. Nije zah-

tevala lečenje protokolima citostatika ili transplantaciju 

kostne srži.

Diferencijalno–dijagnostička dilema u slučaju rešavanja 

nerazjašnjenih febrilnih neutropenija.

Ključne reči: hemofagocitna limfohistiocitoza, Ebstein–

Barr virus, deca
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The criteria for making a diagnosis of haemophago-

cytic lymphohistiocytosis are (presence of 5 to 8 criteria is 

necessary) (1, 4, 5, 27–30):

1. Temperature >38°C for five days, resistant to the appli-

cation of antipyretics

2. Splenomegaly according to echosonographic criteria, 

depending on age and sex (31)

3. Cytopenia ≥ 2 cell lines

• Haemoglobin (Hb) level < 90 g/l (newborns < 4 weeks, 

Hb<100 g/l)

• Number of neutrophils (Neu) < 1 x109/l

• Number of thrombocytes (Tr) < 100 x109/l

4. Hypertriglyceridaemia and/or hypofibrinogenaemia

• Triglycerides≥ 3 mmol/l

• Fibrinogen < 1,5 g/l

5. Hyperferritinaemia – Ferritin ≥ 500 μg/l (32, 33)

6. Serum concentration CD25 (receptor for IL–2) ≥ 2400 

U/ml (32, 34, 35)

7. Decreased or absent activity of NK cells (35)

8. Haemophagocytosis seen through a microscope in a pe-

ripheral blood smear, bone marrow aspiration, cytologi-

cal examination of liquor or biopsy of lymph node (36)

Disease prognosis is uncertain, and the treatment must 

be started as soon as possible, as the goal is to prevent in-

creased inflammatory response (1, 4, 27, 30, 37).

CASE REPORT

A girl aged 3 years and 7 months was directed to the 

Pediatric Clinic, Clinical Centre Kragujevac because she 

had an increased temperature of 40ºC, which lasted for 

two days before admission and rarely responded to the 

application of antipyretics (Paracetamol). Her symptoms 

were fatigue, loss of appetite, sickness and vomiting of un-

digested food content 2–3 times per day, as well as watery 

stools (2–3 times a day), that were light and had visible mu-

cus. Her parents provided information that her urine was 

darker than normal and had a brown colour. Basic labo-

INTRODUCTION

Histiocytoses are disorders that are characterized by 

unknown pathophysiological mechanisms of emergence 

and by neoplastic proliferation and accumulation of cells 

from the monocyte–macrophage system (1, 2). There are 

two groups of immunological cells: histiocytes, which are 

dendritic cells with primary antigen–presenting cell func-

tion, and macrophages, with primary phagocytic function 

(1). Classification of these diseases is difficult, and current-

ly, the most reliable method is histopathological classifica-

tion according to the international Histiocyte Society. The 

classification is accepted by the World Health Organiza-

tion (1, 3). (Table 1)

Haemophagocytic lymphohistiocytosis belongs to the 

second class of histiocytoses and is divided into primary 

(familial or hereditary) and secondary form. There are no 

clinical or laboratory differences between these two forms 

of the disease. They are differentiated according to genetic 

examinations (4, 5).

The familial type of the disease is often comorbid with 

some immunodeficient conditions, such as Chédiak–Hi-

gashi syndrome, Griscelli syndrome, and X–linked lym-

phoproliferative syndrome. It is autosomal recessive and 

found in 1 in every 30 to 50 thousand newborns. Genes 

that encode perforin are established, and they are consid-

ered to be responsible for the expression of the primary 

form. These genes include PRF1, UNC13D, STX11, STX-

BP2 and RAB27A, which are located on the second arm of 

chromosome 9 and 10 (4–11).

Emergence of secondary haemophagocytic lympho-

histiocytosis is primarily attributed to viruses. In approxi-

mately 70% of cases it is caused by the Epstein–Barr virus 

and less commonly Cytomegalovirus, Humane Herpesvi-

rus, HIV, Parvovirus, viruses of Hepatitis A, B or C, and 

extremely rarely bacteria (Salmonella, Staphylococcus, 

Mycobacterium tuberculosis, Brucella, Leptospirosis, 

Rickettsia prowazekii), fungi (Candida albicans) or para-

sites (Leishmania). The causes of the disease can be malign, 

rheumatologic and autoimmune diseases (4, 5, 12–26).

Table 1. Classifi cation of histiocytosis

Class Syndrome Cell type Diagnostic characteristics of cells

I

Histiocytosis of Langerhans cells

(eosinophilic granuloma, Hand Schuller Christian 

disease, Letterer–Siwe disease)

Langerhans

(dendritic) cells

Birbeck granules under electronic 

microscope, CD1 positive cells

II

Haemophagocytic lymphohistiocytosis

primary (familial)- 
secondary- 

Mononuclear phagocytes
Negative Birbeck granules and CD1, 

positive nonspecifi c esterase

III

Malign diseases of histiocytes

Acute monocytic leukaemia (FAB M5)

Real histiocytic lymphoma

Malign cells of 

monocytic–macrophagic 

composition

Malign morphologic characteristics 

of cells, with cell features from class II

IV

Other histiocytic syndromes (benign)

Sinus histiocytosis with massive lymphadenopathy 

(Rosai–Dorfman disease)

Juvenile Xanthogranuloma

Reticulohistiocytoma

Mononuclear phagocytes
Negative Birbeck granules and CD1, 

positive nonspecifi c esterase
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μmol/l), values of transaminases [aspartate aminotrans-

ferase (AST) and alanine aminotransferase (ALT)] and 

values of lactic dehydrogenase (LDH) were increased dur-

ing the hospitalization (AST 123...141 U/l, ALT 296...168 

U/l, LDH 1364...1270 U/l). Additionally, we found the ac-

celeration of activated partial thromboplastin time (aPTT 

32,4...34,7 s). Fibrinogen levels were decreased, whereas 

there were high levels of D-dimer (fibrinogen 2,017...1,673 

g/l, D–dimer 3884,49 ng/ml). Ferritin values were consid-

erably increased, 2409 g/l. Cholesterol values, including 

HDL and LDL fractions, were within the limits of normal 

values. However, hypertriglyceridaemia was determined 

(4,08 mmol/l). Additionally, hypoalbuminaemia was deter-

mined (albumins 22 g/l). Values of glycaemia, urea, creati-

nine and uric acid were in the referential scope.

Increased values of the following inflammation param-

eters were detected that persisted in the following days: 

sedimentation of erythrocytes (SE) 15 mm/lh, C–reactive 

protein (CRP) 50,2...22,2 mg/l and procalcitonin (PCT) 

2,910...1,780 ng/ml [which demanded detailed bacterio-

logical swabs of pharynx and nose, antistreptolysin titre 

(ASOT), two blood cultures and urinoculture] and viro-

logical examinations (Cytomegalovirus, Epstein–Barr vi-

rus, HIV, Toxoplasma gondii, Hepatitis A, B and C, and 

Micoplasma pneumoniae).

Considering the diagnosis of febrile neutropenia, it was 

necessary to include a double empirical antibiotic therapy. 

Therefore, cephalosporin of the third generation was ap-

plied – Ceftazidime, with Aminoglicozide and Amikacin 

(38–40).

Values of immunoglobulin fractions (IgA, IgM, IgG), as 

well as of the component complements (C3 and C4) were 

within the limits of referential values for that age.

Using an ultrasound examination of the abdomen, the 

presence of hepatomegaly (anteroposterior diameter of 

right lobe 116 mm) and splenomegaly (cranio–caudal di-

ameter 106 mm) were determined, according to the table 

of normal dimensions for the patient’s age and sex (31).

Bone marrow aspiration was performed, and using the 

microscopic examination of aspirate, cellularity of III–IV 

degree was determined along with evident productive 

megakaryocytes and all forms in the development of red 

and white blood cells. The percentage of blast did not ex-

ceed 25%. After 3 days of hospitalization, bone marrow 

aspiration was repeated and a detailed microscopic exami-

nation showed rare haemophagoctes in several places (Pic-

tures 1A. and 1B.). Both peripheral blood and bone mar-

row aspirate samples were collected for flow cytometry, 

which was not performed due to technical reasons.

Although the therapy was applied, during the first 3 

days, the girl was still highly febrile (39,5°C), inactive, had 

a loss of appetite, and her skin, visible mucus, urine and 

stool were slightly discoloured. Furthermore, she suffered 

from tachydyspnea, with a number of respirations reach-

ing 36/min. She developed a dry and sensitive cough, in 

bases with weak, quiet breathing sound during ausculta-

tions more to the left side, and low oxygen saturations, 

ratory analyses were performed. An examination of urine 

sediment, conducted using a qualitative method, albumins, 

urobilinogens and bilirubins were detected. Moreover, in a 

complete blood count, anaemia (Hb 108 g/l), leucopenia 

(Le 1,45 x109/l), and thrombocytopenia (Tr 56 x109/l) were 

noticed. Apart from antipyretics whilst she was highly fe-

brile, she did not use any medications in the 3 weeks before 

admission.

Personal anamnesis of the child was without any speci-

fications. Four weeks before the appearance of symptoms, 

the child was treated with penicillin for a period of 7 days 

due to the lacunar angina and the swelling of lymphatic 

nodes on her neck. In the family anamnesis, apart from 

the data regarding members of her family suffering from 

hypertension and diabetes mellitus type II, the presence of 

other heredodegenerative diseases was negative.

During the physical examination, it was determined 

that the girl, body weight 16 kg, body height 106 cm and 

body mass index 14,29 kg/m2, was conscious, highly febrile 

(38,8ºC), and considerably adynamic, with a subicteric tint 

of her skin, which showed a decrease in turgor and elas-

ticity. Additionally, she had icteric sclera, coated tongue, 

slightly hyperemic pharynx, and the lymph nodes of her 

neck had normal dimensions for her age. She had no signs 

of haemorrhagic syndrome. Auscultatory findings on the 

heart and lungs were normal, SaO2 96%, number of respi-

rations was 24/min, TA was 95/55 mmHg, and pulse was 

132 beats/min. Her abdomen was not painfully sensitive 

during palpation. Her liver was palpated 4 cm below the rib 

arch and her spleen on the rib arch. Neurological findings, 

besides mild somnolence, were normal for her age.

Due to the serious clinical outlook and laboratory pa-

rameters, especially the decreased number of neutrophils, 

the girl was hospitalized in the intensive care unit in the 

isolation department because she was thought to have a 

septic condition. There, her vital functions were regularly 

monitored, intravenous rehydration was started, anti-

pyretic therapy was applied every 6 hours, and to correct 

the intestinal flora, an antidiarrhoeal diet was introduced 

with a probiotic preparation.

Upon admission, initial laboratory examinations were 

performed. She had normal electrolyte and acid–base sta-

tus. According to the complete blood count that was re-

peated daily during hospitalization, among pathological 

values, anaemia was determined (Hb 102...98...94 g/l), with 

a reduced number of erythrocytes (Er 3,72...3,67...3,52 

x1012/l), perceived hypochromia Er in the peripheral blood 

smear, normal percentage of reticulocytes (Rtc 0,9%) and 

with negative direct and indirect Coombs tests. Distinct 

leucopenia was persistent (Le 1,4...1,4...1,9 x109/l), with 

predominance of lymphocytes in the leukocyte formula (Ly 

1,1...1,2...1,4 x109/l, with 10–20% of atypical lymphocytes 

in the peripheral blood smear), neutropenia to agranu-

locytosis (neutrophils 0,25...0,18...0,34 x109/l), as well as 

thrombocytopenia (Tr 44...35...46 x109/l).

Among biochemical analyses of the blood, values of total 

(TBill) and conjugated (DBill) bilirubin (72 μmol/l and 44,2 
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perechogenicity of the pericardium were determined, with 

minimal layering of the visceral and parietal leaf of 3 mm.

After placement onto the surface, the results of sterile 

blood cultures and urinoculture were ready. The presence 

of normal flora in the nose and pharynx swab was deter-

mined, and ASOT were in the limits of referential values. 

However, virological analyses proved seronegativity to all 

considered viruses, except for a highly positive titre to Ep-

stein–Barr virus in the IgM class and a less positive one 

in the IgG class. Therefore, it was confirmed that infec-

tion 4 weeks before hospitalization, which was regarded 

as lacunar angina and treated with beta lactam antibiot-

ics, was actually infective mononucleosis. These findings 

led to a suspicion that the girl suffers from secondary hae-

mophagocytic lymphohistiocytosis (SHFLH), which was 

caused by the Epstein–Barr virus.

According to the treatment protocol for SHFLH (43), 

IV immunoglobulins were introduced in the therapy. 

The girl was directed to the referential institution, Insti-

tute of Mother and Child Care “Dr Vukan Čupić” in Novi 

Beograd, due to additional medical diagnoses and possible 

treatment with cytostatic protocol and/or a possible need 

for bone marrow transplantation.

SaO2 91–92%. Therfore, roentgenography of the lungs 

(RTG) was conducted. Paramediastinally zones of con-

solidations of lung parenchyma with a tendency to merge 

were noticed on images. A shadow of effusion in the left 

costophrenic angle up to the level of the fifth rib was also 

noticed. A repeated recording of the following day showed 

that the condition was progressing (Pictures 2A and 2B). 

In light of this, considering the possibility of the emer-

gence of more serious nosocomial infections, current an-

tibiotic therapy was changed, and secondary antibiotics 

were given according to the protocol– Meropenem and 

Vancomycin, with antimycotic Fluconazole, and consid-

ering an atypical cause of pneumonia, Azithromycin was 

also applied (38–42).

Moreover, due to the quiet heart tones during auscul-

tation, electrocardiographic examination (the finding was 

normal for her age), and laboratory observation of heart 

enzymes [troponin I, creatine kinase (CK) and CK MB, 

and N-terminal beta natriuretic peptide (NTproBNP) were 

all within the limits of referential values) were performed. 

However, at the echocardiographic examination, besides 

normal heart morphology and contractility, and an ejec-

tion fraction of 66%, light tricuspid regurgitation and hy-

Pictures 1A and 1B. Haemophagocytosis in the preparation of bone marrow aspirate

Picture 2A. RTG lung 04.09.2013. Picture 2B. RTG lung 05.09.2013.
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the application of therapy. Treatment is identical for both 

forms, which are potentially fatal diseases, and poor prog-

nosis and higher mortality rate are typical of the primary 

form (1, 29, 30, 48–51).

The Epstein–Barr virus is thought to be responsible for 

the emergence of secondary haemophagocytic lymphohis-

tiocytosis in approximately 70% of cases. The mechanism 

of disorder in the proliferation of cytotoxic and helper T 

lymphocytes is unknown. However, a similar monoclonal 

proliferation of T lymphocytes was determined in those 

patients suffering from secondary haemophagocytic lym-

phohistiocytosis and in EBV+ T cell lymphoma (52). The 

consequence is a hyper production of proinflammatory 

cytokines, especially interferon γ, cell factors, tumour ne-

crosis factor α and of various interleukins (IL – 1, 6, 16, 18), 

decreased inactivation of NK cell functions and to hyper 

activation and accumulation of macrophages (12, 29, 30, 

38, 48–50, 53).

Clinical signs that may indicate the presence of hae-

mophagocytic lymphohistiocytosis are nonspecific. Com-

monly, high temperature >38ºC and fever (in 80% of pa-

tients), with a considerably bad general state (fatigue, 

sleepiness, refusal to eat) are evident. The highly febrile 

state lasts for several days and is resistant to antipyretics, 

which was the case with our patient. Sickness, vomiting, 

and watery stools before hospitalization can be attributed 

to the general bad condition of the child, to the increase in 

intra–abdominal pressure due to hepatosplenomegaly and 

to the influence of mediator released from the monocyte-

macrophage system to the cell function of gastrointestinal 

tract. The girl did not have a generalized lymphadenopa-

thy, that is, besides splenomegaly (in 60%) and hepatomeg-

aly (50%), described in 40% of cases as one of the signs of 

the diseases (1, 12, 27–30, 37, 50, 51, 54, 55). A common 

sign that is mentioned is rash, with visible marks on the 

skin (35–65%), as well as neurological symptomatology in 

the sense of somnolence, meningismus, ataxia, and even 

convulsions and epileptic attacks (30%) (56, 57).

Yellow colouring of the skin, a visible mucous mem-

brane, lighter stool and dark coloured urine, and the pres-

ence of urobilinogens and bilirubins in the urine indicated 

hyperbilirubinaemia, which was confirmed in laboratory. 

The origin of hyperbilirubinaemia and comorbid hepatos-

plenomegaly was examined. Firstly, a possibility of the ex-

istence of a stronger haemolysis of erythrocytes in the en-

larged spleen was eliminated by determining the number of 

Er in CBC, the percentage of reticules in peripheral blood, 

as well as, direct and indirect Coombs tests. Increased val-

ues of transaminases and lactic dehydrogenase indirectly 

indicated a necrosis of hepatocytes, whilst acceleration of 

the activated partial thromboplastin time and decreased 

values of fibrinogens with high values of D–dimer pointed 

to the decreased synthetic liver function.

In addition to anaemia and thrombocytopenia, in CBC, 

leucopenia persisted, with a predominance of lymphocytes 

in leukocyte count, with 10–15% of atypical lymphocytes 

(so called virocytes), which indicated that it is a viral in-

During hospitalization at the Institute, there was a 

spontaneous, steady, both clinical and laboratory recovery 

of the child, with the application of only symptomatic ther-

apy (the continuation of antibiotic therapy started in Clini-

cal Center Kragujevac and IV rehydration). Therefore, IV 

immunoglobulin therapy, to which the girl adequately re-

sponded, was most likely sufficient. She became afebrile, in 

better general state, regained her appetite, and there was 

no more colouring of the skin and mucus. The number of 

cell lines in CBC was normalized, as well as the biochemi-

cal analyses of the blood. With such a condition of the 

child, bone marrow aspiration was not repeated. On the 

roentgen graphic picture of lungs it was determined that 

the finding is in considerable regression with no signs of 

pulmonary parenchymal consolidation, but with the per-

sistence of a small shadow of pleural effusion in the right 

costophrenic angle. In the ECHO examination of the heart, 

the presence of an increased amount of pericardium fluid 

was not determined. Moreover, in the ECHO examination 

of abdomen, persistence of splenomegaly was determined, 

with considerably decreased values (cranial–caudal di-

ameter of 96 mm) and no hepatomegaly (anteroposterior 

diameter of the right lobe 103 mm). A parameter that is 

also in favour of a SHFLH diagnosis is soluble anti CD25, 

whose values were increased over 2400 U/ml.

Due to technical reasons, the activity of NK cells were 

not determined, and genetic examinations of the primary 

form of the disease were not undertaken because these 

analyses are not performed in the Republic of Serbia.

Since then, the girl has been in a good general state with 

regular physical findings and normal laboratory analyses. 

She is submitted for regular examinations by the haema-

tologist in charge.

DISCUSSION

Haemophagocytic lymphohistiocytosis was first de-

scribed in 1939 as histiocytic medullary reticulosis (44). In 

1952, a familial type of the disease in two newborn twins 

was described (45), and 1965 after the simultaneous de-

velopment of the disease in father and son, it was thought 

that infection can be important in the pathogenesis of the 

disease (46). The hereditary form usually emerges until 4 

years of age, and according to some authors even until the 

second year of age. In the cases of anamnestically known 

and/or proven infection 3–4 weeks before the beginning of 

the disease, the secondary form should be considered. In 

the cases where there are relatives with the same disease, 

the familial form should be considered. However, it is often 

the case that the hereditary form is initiated by some viral 

influences (47). The primary form is found together with 

some immunodeficient conditions, whilst it is typical for 

the secondary form to emerge in children with a normal 

immunological status, which was the case with our female 

patient. The secondary form may develop into a spontane-

ous remission, whilst the primary form always necessitates 
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eter of the disease). Hypertriglyceridaemia and hypoalbu-

minaemia cannot be considered as the cause of pleural and 

pericardium effusion, with the emergence of chylothorax 

in the first, or the decrease in colloid–osmotic pressure of 

plasma in the second case, but the effusion is most surely a 

consequence of aseptic serositis, i.e., influence of mediator 

to epithelial cells of pleura and pericardium and their in-

creased secretion (62–64). Moreover, bone marrow aspira-

tion was performed once more, and a detailed and targeted 

microscopic search of biopsies revealed rare haemophago-

cytes in several places.

The clinical and laboratory criteria are summarized 

in table 2. According to international Histiocyte Society, 

these criteria as well as the auxiliary diagnostic criteria that 

we also followed in solving differential diagnosis dilemmas 

are used to diagnose SHFLH (1, 4, 5, 27–30).

Prognosis of the disease is uncertain, and it depends 

on the age and immunological status of the patient, degree 

of organs affected, dissemination of the disease, speed of 

establishing a diagnosis and the response to therapy. The 

disease can end with a spontaneous recovery, adequate cu-

rative treatment, or it could also result in rapid and pro-

gressive death, regardless of the applied therapy. Sponta-

neous recovery is expected in 20–30% of the patients. With 

an adequate symptomatic and immunosuppressive treat-

ment, recovery is expected in 60–70% of the patients. That 

percentage is higher after bone marrow transplantation. 

The mortality rate, depending on the studies, is approxi-

mately 25–60% of patients (1, 4, 12, 13, 50, 51, 65–68).

Apart from the symptomatic therapy (IV rehydration 

with the correction of electrolytic and acid–base status, 

antipyretics, oxygen therapy, adequate care and diet, trans-

fusion of deplasmatisized erythrocytes and concentrated 

thrombocytes, antibiotics and antimycotics), immunosup-

pressive and immunomodulatory therapy are performed 

(corticosteroids, immunoglobulins, antithymocytic globu-

lin, cyclosporine A) as well as various protocols with cyto-

statics (initial cytostatic therapy – Etoposide, intrathecal 

methotrexate, with corticosteroids, and continuous cyto-

static therapy – same medications in smaller dosages, ac-

cording to the treatment protocol suggested by Histiocyte 

society). As a final measure, allogenic transplantation of 

bone marrow is suggested (27, 30, 37–43, 68–71). Some 

fection, as well as neutropenia to agranulocytosis. Anam-

nestic data on non–usage of drugs or on the exposition to 

toxic materials in the last 3 weeks excluded a possibility of 

bone marrow aplasia caused by these substances (58).

To exclude the possibility of the emerging malignant 

haemopathies, in a peripheral blood smear, as well in a mi-

croscopic examination of bone marrow biopsy, over 25% 

developing forms of such cells were not found (59). More-

over, as tumour markers, values of ferritin were increased. 

However, besides the role of a tumour marker, ferritin was, 

in this case, considered as an index of inflammation and 

liver function (60). Additionally, normal levels of uric acid, 

which is a marker of increased cell degradation of tumour 

cells (59), were detected. Using an ultrasound examination 

of the abdomen, the existence of retroperitoneum enlarged 

lymph cords was not determined. Unfortunately, flow cy-

tometry was not performed due to technical reasons.

Because the girl was regularly vaccinated and had a 

BCG mark of 3 mm, normal immunological status, was 

from a good socioeconomic environment, with no evi-

dence of living in a collective group or a possible contact 

with tuberculosis, the possibility of tuberculosis pleural 

effusions was not considered. Before and during hospital-

ization, there was no neurological symptomatology in the 

female patient apart from light sleepiness that is a conse-

quence of a complete bad condition and high temperature. 

Therefore, there was no need for diagnostic lumbar punc-

ture, which is also in the diagnostic protocol for SHFLH 

(30, 37, 50, 51, 56, 57).

The results of sterile blood cultures and urinoculture, 

which revealed normal flora from the swab of the nose 

and pharynx and ASOT that was in the limits of referen-

tial values, excluded a possibility of a septic state caused 

by bacterial infection. With a confirmed seronegativity to 

all considered viruses, except for highly positive titre to 

Epstein–Barr virus in the IgM class, it was thought that 

the girl had a case of haemophagocytic lymphohistiocyto-

sis (SHFLH).

To establish a final diagnosis, values of triglycerides 

that were increased were considered, as well as the values 

of albumins (according to Huang et al (61), decreased val-

ues of albumin will be another criteria for establishing a 

diagnosis for SHFLH, and it is a good predicative param-

Table 2. Clinical and laboratory criteria for establishing the diagnosis 

Criteria for establishing the diagnosis (7 out of 8) Auxiliary criteria

Temperature above 38,5°C for 9 days1. 

Splenomegaly (106 mm)2. 

Cytopenia ≥ 2 cell lines3. 

 Haemoglobin 98 g/l

  Neutrophils 0,25 x 109/l

 Th rombocytes 45 x 109/l

Hypertriglyceridaemia and/or hypofi brinogenaemia4. 

 Triglycerides 4,08 mmol/l 

Ferritin 2409 μg/l5. 

Haemophagocytosis in bone marrow6. 

Soluble anti CD25 (receptor for IL–2) ≥ 2400 U/ml7. 

IgM EBV positive1. 

Pleuritis, pericarditis2. 

Decreased values of fi brinogen3. 

Increased values of transaminases4. 

Increased values of bilirubin5. 

Accelerated aPTT6. 

Increased values of D–dimer7. 

Increased values of LDH8. 

Hypoalbuminaemia9. 

Hepatomegaly10. 
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11. Kogawa K, Lee SM, Villanueva J, Marmer D, Sumegi 

J, Filipovich AH. Perforin expression in cytotoxic lym-

phocytes from patients with hemophagocytic lympho-

histiocytosis and their family members. Blood. 2002; 

99(1): 61–6

12. Ansuini V, Rigante D, Esposito S. Debate around infec-

tion–dependent hemophagocytic syndrome in pediat-

rics. BMC Infect Dis. 2013; (13): 13–15.

13. Fisman DN. Hemophagocytic syndromes and infec-

tion. Emerg Infect Dis. 2000; 6(6): 601–8.

14. Janka G, Imashuku S, Elinder G, Schneider M, Henter 

JI. Infection– and malignancy–associated hemophago-

cytic syndromes. Secondary hemophagocytic lympho-

histiocytosis. Hematol Oncol Clin North Am. 1998; 

12(2): 435–44.

15. Danish EH, Dahms BB, Kumar ML. Cytomegalovirus–

associated hemophagocytic syndrome. Pediatrics. 

1985; 75(2): 280-3.

16. Bhatia S, Bauer F, Bilgrami SA. Candidiasis–associated 

hemophagocytic lymphohistiocytosis in a patient in-

fected with human immunodeficiency virus. Clin In-

fect Dis. 2003; 37(11): 161–6.

17. Watanabe T, Okazaki E, Shibuya H. Influenza A virus–

associated encephalopathy with haemophagocytic syn-

drome. Eur J Pediatr. 2003; 162(11): 799–800.

18. Kaya Z, Oztürk G, Gürsel T, Bozdayi G. Spontaneous 

resolution of hemophagocytic syndrome and dissemi-

nated intravascular coagulation associated with Parvo-

virus B19 infection in a previously healthy child. Jpn J 

Infect Dis. 2005; 58(3): 149–51.

19. Tuon FF, Gomes VS et al. Hemophagocytic syn-

drome associated with hepatitis A: case report and 

literature review. Rev Inst Med Trop Sao Paulo. 2008; 

50(2): 123–7.

20. Brastianos PK, Swanson JW, Torbenson M, Sperati J, 

Karakousis PC. Tuberculosis–associated haemophago-

cytic syndrome. Lancet Infect Dis. 2006; 6(7): 447–54.

21. Cascio A, Giordano S, Dones P, Venezia S, Iaria C, Zii-

no O. Haemophagocytic syndrome and rickettsial dis-

eases. J Med Microbiol. 2011; 60(Pt 4): 537–42.

22. Gosh JB, Roy M, Bala A. Infection associated with He-

mophagocytic Lymphohistiocytosis triggered by noso-

comial infection. Oman Med J. 2009; 24(3): 223–5.

23. Cascio A, Pernice LM et al. Secondary hemophago-

cytic lymphohistiocytosis in zoonoses. A systematic 

review. Eur Rev Med Pharmacol Sci. 2012; 16(10): 

1324–37.

24. Gagnaire MH, Galambrun C, Stéphan JL. Hemophago-

cytic syndrome: a misleading complication of visceral 

leishmaniasis in children – a series of 12 cases. Pediat-

rics. 2000; 106(4): E58.

25. Onishi R, Namiuchi S. Hemophagocytic syndrome in 

a patient with rheumatoid arthritis. Intern Med. 1994; 

33(10): 607–11.

26. Wong KF, Hui PK, Chan JK, Chan YW, Ha SY. The 

acute lupus hemophagocytic syndrome. Ann Intern 

Med. 1991; 114(5): 387–90.

studies have shown efficiency in the application of biologic 

therapy (72). Antiviral medications (ege.g., Acyclovir) do 

not have significance in the treatment (12, 13, 27, 30). 

In our example, besides the applied symptomatic and 

antibacterial therapy, a therapy with IV immunoglobulins 

was sufficient, and it is described in the works of other au-

thors (43, 66–68).

Based on the facts reported herein, we can conclude 

that although hemophagocytic lymphohistiocytosis is a  

rare disease, one should be aware of it, especially in clini-

cally uncertain conditions, such as in cases of febrile cy-

topenia, when the patients do not respond to the applica-

tion of standard symptomatic therapy. Timely diagnosis 

offers higher chances for survival, with a timely beginning 

of immunosuppressive, immunomodulatory therapy and 

possible bone marrow transplantation.
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