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ABSTRACT
Haemophagocytic syndrome or haemophagocytic lympho-
histiocytosis is a disorder of histiocytes that has sepsis-like
features, combined with haemophagocytosis, cytopenias, hyper-
ferritinaemia, hypercytokinaemia and splenomegaly. Diagnostic,
therapeutic and prognostic guidelines are available for childhood
(familial) haemophagocytic syndrome. The disorder is
diagnosed less frequently among adults than children. We
report a case of Epstein–Barr virus-induced haemophagocytic
syndrome in a 23-year-old man, who responded to treatment
with steroids and chemotherapy.
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INTRODUCTION
Haemophagocytic lymphohistiocytosis (HLH), or simply
haemophagocytic syndrome (HS), is a multisystem disorder
characterized by a highly stimulated but ineffective and
uncontrolled immune system. The term ‘haemophagocytosis’
refers to the pathological finding of macrophages engulfing blood
cells in the bone marrow and other organs involved. The cardinal
features are prolonged fever, hepatosplenomegaly and cytopenias.
The hallmark of HS is impairment of the cytolytic function of
natural killer (NK) cells and cytotoxic T cells.1

THE CASE
A 23-year-old man presented to our hospital with a history of dry
cough and loss of appetite for 4 weeks and fever for 2 weeks. The
fever was moderate-to-high grade and intermittent. He also gave
a history of weight loss (2 kg in 1 month), nausea and a transient,
generalized skin rash. His past medical history was unremarkable
except for the use of anabolic steroids as a health supplement.

On examination the blood pressure was 112/70 mmHg, pulse
rate 108/minute and temperature 38.8 °C. There was pallor, but no
icterus, cyanosis, lymphadenopathy, clubbing, rashes or raised
jugular venous pressure. Systemic examination revealed moderate
enlargement of the liver and spleen.

Initial laboratory work-up revealed pancytopenia with a white
blood cell count of 2000/cmm, haemoglobin of 8.1 g/dl, platelet
count of 65 000/cmm and reticulocyte count of 1.3%. Peripheral
blood smear examination showed relative lymphocytosis without

any atypical lymphocytes. No malarial parasites were seen. Liver
enzyme levels were mildly elevated (aspartate aminotransferase
[AST] 106 IU/L and alanine aminotransferase [ALT] 122 IU/L),
while the serum albumin level was low (2.4 g/dl). The prothrombin
time and activated partial thromboplastin time were normal.
Blood urea and serum creatinine, chest X-ray, electrocardiogram
and urine analysis were normal. Blood samples were obtained for
culture and empirical antibiotics were started. In view of the
pancytopenia, a bone marrow aspiration was done, which was
normal. C-reactive protein (CRP) levels were 61.7 mg/dl (normal
<5 mg/dl) and the erythrocyte sedimentation rate (ESR) was 33
mm in the first hour.

The Mantoux and Widal tests were negative. Antinuclear
antibodies (ANA) were not detected. The malaria antigen test,
rK39 antigen test for kala-azar and serologies for typhoid and
dengue were negative. Cultures of blood, sputum, urine and stool
were sterile. Serologies for cytomegalovirus (CMV), HIV, hepatitis
B, hepatitis C, Leptospira, Brucella, parvovirus and rickettsia, as
well as the Monospot test, were negative. The 2D echocardiogram
was normal. A contrast-enhanced CT (CECT) scan of the chest
and abdomen revealed hepatosplenomegaly. A whole-body fluoro-
deoxyglucose positron emission tomography (FDG-PET) CT
scan showed diffusely increased FDG uptake in the bone marrow,
liver and spleen.

In view of the persistent fever, hepatosplenomegaly, pan-
cytopenia and increased FDG uptake in the marrow, and also
considering haematological malignancy as a differential diagnosis,
a repeat bone marrow aspiration was performed and a bone
marrow biopsy was also done. The aspirate showed an increase in
the number of histiocytes. This led us to consider the possibility
of HS. We found that the level of serum triglycerides was elevated
(550 mg/dl; normal <150 mg/dl), as was that of ferritin (14 236
µg/L; normal 220–2320 µg/L). The serum fibrinogen level (325
mg/dl; normal 200–400 mg/dl), however, was normal. Serology
for viral capsid antigen (VCA) of Epstein–Barr virus (EBV) was
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FIG 1. Bone marrow smear showing haemophagocytosis: A
macrophage engulfing two lymphocytes and an erythrocyte
(black arrow) (Haematoxylin and eosin; ×400)
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positive (IgM 13.51 U/ml; normal <8 U/ml and IgG 125.69 U/ml;
normal <8 U/ml). The bone marrow biopsy showed evidence of
haemophagocytosis (Fig. 1).

Keeping in mind the presence of prolonged fever, splenomegaly,
pancytopenia, raised serum ferritin and triglyceride levels,
haemophagocytosis in the bone marrow and a positive EBV
serology, a diagnosis of EBV-induced HS was made. The patient
was treated with corticosteroids, following which he became
afebrile and his pancytopenia improved. He was referred to a
haemato-oncology centre, where he was given combination therapy
with steroids, cyclosporine and etoposide. All his clinical and
laboratory parameters normalized and, at present, he is on
maintenance therapy with steroids and cyclosporine.

DISCUSSION
HS is a group of potentially fatal disorders involving overactive,
non-malignant histiocytes and lymphocytes. Although it is
generally believed to be less common among adults than children,
it is now being increasingly diagnosed among adults following the
careful exclusion of sepsis and autoimmune disorders. Various
causes of HS are listed in Table I.

The hallmark of HS is impaired cytotoxic function of NK cells
and cytotoxic T cells (primary event).1 All known defects (RAB27α
deficiency, mutations in LYST, UNC13D, PRF1 genes) in genetic
HS involve such impairment. It leads to defective elimination of
antigen-expressing targets, resulting in continuous immune
activation and impaired contraction of the immune response
(secondary event). The activated T-lymphocytes and histiocytes
secrete pro-inflammatory cytokines (IFN , TNFα, IL-6, IL-1b,
IL-10, IL-18 and M-CSF), leading to a ‘cytokine storm’ and tissue
infiltration. This results in the clinical manifestations of HS. The
uncontrolled expansion is non-malignant, in contrast to that in
Langerhans cell histiocytosis.

The pathogenesis of EBV-associated HS is different from HS
due to other viruses. EBV infects T-lymphocytes, leading to their
monoclonal proliferation and to imbalanced cytokine production.
This results in chronic active EBV infection, lymphoproliferative
disorders and non-Hodgkin lymphomas (NHL), all of which
predispose an individual to HS.1 As the prognosis of EBV-
associated HS is poor, it often requires aggressive chemotherapy.

The clinical features of HS are the same as those of the
systemic inflammatory response syndrome (SIRS). The common
clinical signs include fever (60%–100%), hepatomegaly (39%–
97%), splenomegaly (35%–100%), lymphadenopathy (17%–52%),
rashes (3%–65%), jaundice and oedema.2–4 Although every organ
system is affected, the liver, central nervous system, skin and
reticuloendothelial system are most often involved. It is often
difficult to distinguish between familial and secondary forms of
HS. The indicators of familial HS include presentation in early
childhood, a positive family history, strongly reduced or absent
cellular cytotoxic activity, involvement of the central nervous
system and hypertriglyceridaemia.

A high index of suspicion for diagnosing HS is required in
patients with prolonged fever, hepatosplenomegaly and cytopenias.
The typical laboratory findings of HS are: cytopenias (anaemia in
89%–100%, thrombocytopenia in 82%–100% and neutropenia in
58%–87%), hypertriglyceridaemia (59%–100%), coagulopathy
with hypofibrinogenaemia (19%–85%), liver dysfunction (74%)
and hyperferritinaemia.2–4 A ferritin level of >10 000 µg/L is 90%
sensitive and 96% specific for HS.5 The bone marrow aspiration
usually shows increased monocytes and histiocytic cells,
haemophagocytosis and dyserythropoiesis. However, the
sensitivity of bone marrow aspirates is low and serial marrow
aspirates should be obtained. Biopsy from other sites, such as the
spleen, lymph nodes and liver, can also be helpful. The cell count
or protein levels, or both, in the cerebrospinal fluid are elevated in
over 50% of asymptomatic patients.5

All patients suspected to have HS should be thoroughly screened
for another underlying disorder and evaluated for a triggering
infection. The Histiocyte Society proposed the revised criteria for
the diagnosis of HS in 2004 (Table II).6 These are based primarily
on the findings in familial cases, but also apply to the diagnosis of
acquired HS.

The treatment for HS is directed at suppressing the hyper-
inflammation and killing pathogen-infected antigen-presenting
cells. Except in cases with leishmaniasis, anti-infectious therapy
alone is not sufficient for controlling infection-associated HS. In
1994, The Histiocyte Society proposed a treatment protocol (HS-
1994),7 primarily designed for familial HS, which was modified
in 2004 (HS-2004).6 The drugs included in the HS-2004 protocol
are also used for the treatment of secondary HS. The overall

TABLE I. Causes of the haemophagocytic syndrome (HS)

1. Genetic/primary HS
a. Familial HS (FHS)
b. Immune deficiency states (Chédiak–Higashi syndrome [CHS],

Griscelli syndrome [GS], X-linked lymphoproliferative syndrome
[XLP])

2. Acquired/secondary HS (classified on the basis of the inducing agent)
a. Infections: Viruses (EBV, CMV, parvovirus, HSV, varicella-

zoster, measles, HHV-8, HIV), bacteria (tuberculosis, Salmonella)
protozoa (malaria, kala-azar) and fungi

b. Rheumatic diseases: Still disease, rheumatoid arthritis, sarcoidosis,
systemic sclerosis

c. Malignant diseases: non-Hodgkin lymphoma
d. Autoimmune disorders: Systemic lupus erythematosus, Kawasaki

disease, inflammatory bowel disease
e. Immune deficiency states: Immunosuppression in organ transplant

recipients, chemotherapy, AIDS
f. Inborn errors of metabolism: lysinuric protein intolerance, multiple

sulphatase deficiency, methylmalonic aciduria, hereditary fructose
intolerance, galactosaemia

EBV Epstein–Barr virus  CMV cytomegalovirus  HSV herpes simplex virus
HHV-8 human herpes virus 8

TABLE II. Diagnostic criteria for the haemophagocytic syndrome (HS)

A diagnosis of HS can be established if either 1 or 2 below is fulfilled.
1. A molecular diagnosis consistent with HS
2. Diagnostic criteria for HS fulfilled (5 of the 8 criteria below)

A. Initial diagnostic criteria (to be evaluated in all patients with HS)
a. Fever
b. Splenomegaly
c. Cytopenias (at least 2 of 3 lineages in the peripheral blood)

• Haemoglobin <9 g/dl (in infants <4 weeks: <10 g/dl)
• Platelets <100 000/cmm
• Neutrophils <1000/cmm

d. Hypertriglyceridaemia and/or hypofibrinogenaemia
• Fasting triglycerides >3.0 mmol/L (>265 mg/dl)
• Fibrinogen <1.5 g/L

e. Haemophagocytosis in the bone marrow, spleen or a lymph
node, with no evidence of a malignancy

B. New diagnostic criteria
a. Low or absent natural killer-cell activity
b. Hyperferritinaemia (ferritin >500 mg/L)
c. Soluble CD25 (soluble IL-2 receptor) >2400 U/ml
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survival of patients with HS has improved dramatically with the
use of this protocol, with mortality decreasing from 90% to
38.5%–52%.8,9 In patients with less severe disease, corticosteroids
and immunoglobulin infusions are sufficient. In more severe
disease, or if the symptoms worsen, etoposide, dexamethasone
and cyclosporine should be used. Etoposide is especially important
in EBV-associated HS. Imashuku et al. have shown that the
administration of etoposide within the first 4 weeks of treatment
reduces mortality 14-fold.10 There is no salvage regimen for
treatment failure. Among the options that may be used are
antithymocyte globulin (ATG), anti-CD25 monoclonal antibodies
(daclizumab), anti-CD52 monoclonal antibodies (alemtuzumab)
and regimens used to treat aggressive lymphomas. Stem cell
transplant has been tried with some success.

In adults with HS, poor prognostic factors include age >30
years, the presence of disseminated intravascular coagulation,
hyperferritinaemia, increased β2-microglobulin levels, combined
anaemia and thrombocytopenia, jaundice and a serious underlying
disorder, such as malignancy. However, early recognition of the
disorder and appropriate treatment can improve the outcome
remarkably.

Conclusion

HS is an uncommon but life-threatening disease, associated with
a wide variety of underlying disorders. It has been described as
part of a spectrum of EBV-associated illnesses. As seen in our

patient, early recognition of the disorder and prompt treatment
with etoposide-based chemotherapy can be life-saving. Increased
awareness of EBV-associated HS is important for rapid diagnosis
and appropriate treatment.
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