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Abstract

Familial hemophagocytic lymphohistiocytosis (FHLH) is a 
rare genetic disorder associated with early onset in life with 
overwhelming activation of T lymphocytes and macrophages 
invariably leading to death. We present two cases of FHLH 
admitted to our hospital at different points of time. First child 
presented with multiple episodes of GTCS and high grade fever. 
There was a history of sibling death before. He was having 
hepatosplenomegaly with leucopenia, hyper-triglyceridemia, 
hyper-ferritinemia and bone marrow revealed abundant 
hemophagocytes in smear. Second case was a 6 month male 
with complaint of (Generalised Tonic Clonic Seizure (GTCS) 
with past history of repeated attacks of acute Respiratory 
Infection and neuroinfection. Previous sibling died in similar 
presentation. He was having hepatosplenomegaly, leucopenia, 
hyper triglyceridemia, hyper ferritinemia with abundant 
hemophagocytes in bone marrow smear. Both the cases were 
diagnosed as FHLH and treated according to protocol. 
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Introduction 

Familial hemophagocyƟ c lymphohisƟ ocytosis (FHLH) is the single 
form of inherited hemophagocyƟ c syndromes. Inheritance is 

autosomal recessive. The cause aƩ ributed to mutaƟ on in perforin, 
Munc 13-4 and syntaxin-11, all related to pathway of granule 
mediated cellular cytotoxicity. Hyper acƟ vaƟ on of macrophages and 
cytotoxic T lymphocytes (CTLs) are the primary pathogenesis. HLH 
is the clinical and immunological manifestaƟ on of  several diff erent 
disease enƟ Ɵ es, including primary or familial and secondary 
forms, which are associated with infecƟ ons, autoimmune diseases 
and malignancies. FHLH is classifi ed under class-II of hisƟ ocyƟ c 
syndromes.

The Case (1) 

Male child aged 3.5 months was brought with chief complaints 
of high grade fever for three days and mulƟ ple episodes of GTCS 
each lasƟ ng for 2-5 minutes with loss of consciousness. Child had 
no similar episode in the past. He had taken 1st dose of DPT vaccine 

4 days back. There was a history of similar 
progression and sibling death at 7 months 
who was diagnosed case of HLH. History 
of Third degree consanguineous marriage 
was there. There was some pallor. Heart 
rate (HR) and respiratory rate (RR) were 146 
and 38 per minute respecƟ vely. Anterior 
fontanelle was bulged. AŌ er 6 hours of 
admission his sensorium improved and all 
the CNS examinaƟ ons were within normal 
range.

Hepatosplenomegaly was there 
with liver being 3 cm and spleen 4 cm. All 
other systemic examinaƟ ons were normal. 
Haemoglobin (Hb) was 5.2 gm%, total 
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leukocyte count (TLC) was 4600/mm3, diff erenƟ al 
leukocyte count, DLC (N-46, L-53, M-01), total platelet 
count, 1.8L/mm3, malaria anƟ gen kit test, negaƟ ve. 
There was severe microcyƟ c hypochromic anemia in 
peripheral smear. Serum Triglyceride (TG) was 766mg/
dl and serum ferriƟ n, 1600ng/dl. Analysis of CSF 
and MRI were normal. Bone marrow smear showed 
abundant hemophagocytes (Fig-1). 

He was treated with IV anƟ bioƟ cs and IV 
phenytoin. InducƟ on chemotherapy was started with 
Dexamethasone and Etoposide (VP-16) for 8 weeks 
according to HLH-94 Protocol followed by maintenance 
phase with Dexamethasone, Etoposide (VP-16) and 
Cyclosporine A and was referred to higher centre for 
bone marrow transplantaƟ on. But unfortunately the 
child succumbed there before the procedure. 

The Case (2) 

A six month male child was admiƩ ed with history 
of irregular fever for three months and repeated 
GTCS for three days. He was having recurrent ARI. 
There was history of consanguineous marriage (3rd 
degree). Previous child died at the age of six months 
with similar presentaƟ on. Developmentally child was 
normal, exclusively breasƞ ed and was fully immunized. 
On presentaƟ on child was in acƟ ve seizure. His HR was 
144/ min. and RR, 42/ min. He was having severe pallor. 
Liver was 4 cm and spleen 7 cm. Anterior fontanel was 
normal. Hb was 4.2 gm%, TLC-2800/mm3 (N 8L 87 E0 
M4 B1) absolute neutrophil count,224, TPC-1.2 Lac/
mm3, malaria anƟ gen kit: (-ve), Mantoux test was 
negaƟ ve, peripheral smear study revealed microcyƟ c 
hypochromic anemia, bone marrow Smear suggested 
presence of abundant hemophagocytes (Fig 2). 

Serum triglyceride was 531 mg /dl. Serum 
ferriƟ n was 1600 ng/dl. CSF analysis was normal. USG 
abdomen revealed hepatosplenomegaly and MRI, no 
abnormality. The child was treated by IV Phenytoin and 
IV anƟ bioƟ cs. Later on day 3 the child was having tonic 
posturing with irregular respiraƟ on (Fig 3). 

He was shiŌ ed to PICU. Despite all possible 
intervenƟ on his clinical condiƟ on was gradually 
worsening. On day 4 of admission child went 
into respiratory depression requiring mechanical 
venƟ laƟ on. Unfortunately he died on the evening of 
day 4.

Discussion 

FHLH is otherwise called familial erythrophagocyƟ c 
lymphohisƟ ocytosis. The incidence is very very rare 
(0·12/100,000 children born per year), with a male 
to female raƟ o of 1:1. The disease is classifi ed into six 
diff erent types based on geneƟ c linkage analysis and 
chromosomal localizaƟ on1. 

Fig 1: Arrow showing hemophagocyte in bone marrow 
engulfi ng lymphoblasts (oil immersion fi eld 100X).

Fig 2: Arrow marked picture of hemophagocyte in bone 
marrow engulfi ng lymphoblast (oil immersion fi eld 
100X).

Fig 3: Child having tonic posturing with marked 
hepatosplenomegaly.
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• Type 1 -unidenƟ fi ed gene defect located on 
chromosome 9

• Type 2-mutaƟ ons in the perforin (PRF1) gene

• Type 3 -mutaƟ ons in the Munc-13–4 (UNC13D) 
gene

• Type 4- mutaƟ ons in the syntaxin 11 (STX11) gene

• Type 5 -mutaƟ ons in the gene encoding syntaxin 
binding protein 2 (STXBP-2). 

The incidence of the fi ve types varies in diff erent 
ethnic groups. In WHO classifi caƟ on FHLH is included 
in class II of hisƟ ocytosis2. The principal underlying 
defect is impaired T and natural killer (NK) cell 
cytotoxicity, but actual numbers of these eff ector cells 
are normal3. Mechanism of the defects in cytotoxicity 
and clinical disease is not fully understood. NK cells 
and CTLs play a major role in the immune response 
to invading pathogens, predominantly viruses. They 
secrete interferon-gamma, which enhances immunity, 
interferes with viral replicaƟ on and is also a potent 
macrophage acƟ vator. CTLs also mediate direct killing 
of infected cells and anƟ gen presenƟ ng cells (APCs) 
via the release of cytotoxic granules4. FHL manifest the 
symptoms of HLH in the fi rst year of life with the peak 
age of presentaƟ on between 1 and 6 months of age5. 
The most common symptoms of FHL are prolonged 
fever with or without maculopapular rash, progressive 
hepatosplenomegaly and cytopenias (pancytopenia or 
bicytopenia)6. The younger paƟ ent may present with 
irritability, bulging fontanelle, neck sƟ ff ness, hypotonia 
or hypertonia and (like our cases)7. The disease is 
oŌ en triggered by infecƟ ons, most commonly viral, 
but also bacterial8. The diagnosƟ c criteria depend 
upon molecular diagnosis or set of clinical picture and 
laboratory fi ndings.

The diagnosis of HLH can be established if one of 
either 1 or 2 below is fulfi lled9

1. A molecular diagnosis consistent with HLH(e.g.,PRF 
MutaƟ ons,SAP mutaƟ ons)

2. DiagnosƟ c criteria for HLH fulfi lled (fi ve of eight 
criteria below)

• Fever

• Splenomegaly

• Cytopenia [aff ecƟ ng at least two of the three 
lineages]

• Hypertriglyceridaemia and/or 
hypofi brinogenaemia

• FasƟ ng triglycerides >3·0 mmol/l (i.e. >/= 265 mg/
dl)

• Fibrinogen >1·5 g (</= 150 mg/dl)

• Haemophagocytosis in bone marrow, spleen or 
lymph nodes

• Low/absent natural killer cell acƟ vity

• HyperferriƟ naemia (FerriƟ n >500 ng/ml)

• High soluble interleukin 2 receptor levels (sIL-2R 
alpha >/=2400 U/ml)

FHLH diagnosed by early presentaƟ on, sibling 
death with similar progression associated with above 
criteria of HLH2. In both cases more than 5 criteria were 
posiƟ ve. Treatment primarily consists of chemotherapy 
and bone marrow transplantaƟ on9,10. The drugs used 
are etoposide (VP-16) and dexamethasone in fi rst 
8 weeks as inducƟ on phase. Maintenance phase 
consists of same drugs with cyclosporine A for 2-12 
months. ATG had a dramaƟ c eff ect in a paediatric 
case of refractory EBV-HLH in which the paƟ ent had 
been heavily treated with chemotherapy. TherapeuƟ c 
plasma exchange (PE) (plasmapheresis) or exchange 
transfusion (ET), IVIg, and corƟ costeroids have been 
the fi rst-choice treatment regimens most commonly 
employed in severe HLH cases. In parƟ cular, PE or ET 
is used to correct the tendency to bleed and to control 
hypercytokinemia.BMT done aŌ er maintenance phase. 
Even aŌ er BMT the prognosis of FHLH is bad. 60% 
chance of survival aŌ er BMT2. 

Conclusion

HLH is to be suspected in any child coming with 
fever, hepatosplenomegaly and seizure associated 
with cytopenia aŌ er ruling out common infecƟ ons 
and malignancy. Early sibling death in a case of HLH 
provides us diagnosis of FHLH. Knowledge of this enƟ ty 
will help the paediatricians to diagnose the disease 
early and provide beƩ er chance of survival.
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