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ABSTRACT
Background and Objective: Hemophagocytic Lympho Histiocytisis (HLH) is a rare disorder. It can be
primary or secondary, despite the existence of diagnostic guidelines it often remains unrecognized. Familail Hemophagocytic Lymphohistiocystisis occurs typically in children under 1 year of age, secondary
HLH typically occurs after 6 years of age. The objective of the study was to highlight the clinical problem and increase awareness of the disease in children in order to facilitate diagnosis and treatment.
Methods: This retrospective study was conducted over 17 months period from 1.1.2014 to 30.5.2015 in
the hematology department of children’s hospital and included all pediatric patients diagnosed with
HLH fulfilling 5 out of 8 revised diagnostic criteria guideline of the HLH – 2004 protocol. None of the
patients had genetic testing, sCD25 levels or NK cell activity testing.
Results: The diagnosis of HLH was made by fulfilling 5 out of 8 clinical and laboratory diagnostic criteria for HLH in 12 patients. Their ages ranged from 3 months to 10 years, male:female ratio was 2:1,
fever was present in 100% cases, splenomegaly in 100%, cytopenias in two out of three cell lines in
100%, hypertriglyceridemia in 50%, hypofibrinogenemia in 50%, elevated ferritin in 66.6%, hemophagocytosis in bone marrow in 83%, HLH was diagnosed in one patient with Chedik – Higashi syndrome,
in one patient with malaria, in one patient with typhoid fever and in one case with systemic juvenile
idiopathic arthritis (sJIA).
Conclusion: HLH presents with a varied clinical manifestations, often under – recognized, thereby
contributing to its high morbidity and mortality. Early diagnosis of HLH and underlying condition and
appropriate therapy is crucial to start lifesaving management, this being possible only by keeping a
high index of suspicion and using diagnostic guidelines.
Key words: Hemophagocytic Lympho Histiocytisis (HLH). Familail Hemophagocytic Lymphohistiocystisis (FHL). Systemic juvenile idiopathic arthritis (sJIA). Cytotoxic T lymphocytes (CTLs). Natural killer
cells (NK Cells).
INTRODUCTION
Hemophagocytic Lympho Histiocytisis (HLH) is primarily a pediatric syndrome,with highest incidence in
those < 3 month1 HLH is a syndrome of excessive inflammation and tissue destruction.2
HLH can be divided into primary (familial) hemophagocytic lymphohistiocytosis (FHL) and secondary
HLH The incidence of FHL is 1:50,000 births with an
equal gender distribution.3 Primary HLH is caused by
gene mutation, either at one of the FHL loci or in a
gene responsible for one of several immunodeficiency
syndromes.4 HLH is often associated with infections
especially viral, less commonly bacterial, fungal or parasitic3 malignancies, most commonly lymphoid cancers.5,6 HLH may develop during the course of a rheumatologic disorder, autoimmune diseases like dermatomyositis, systemic sclerosis, mixed connective tissue

disease, antiphospholipid syndrome, Sjögren’s syndrome, ankylosing spondylitis, vasculitis, and sarcoidosis are associated with HLH.7
Primary mediator of tissue damage is excessive
cytokine production by NK cells, macrophages and
CTLs.2 Cytokines found at extremely high levels in
the plasma of patients with HLH include interferon
gamma (Ifn-γ); tumor necrosis factor alpha (TNF-α);
IL-6, IL-10, and IL-12; and the soluble IL-2 receptor
(CD25).8-10
There is coexistence of immune dysregulation with
unchecked inflammation.11 Mutations of perforin gene,
are seen in 20 to 30% of FLH patients.12
HLH has varied clinical manifestations, poor prognosis and high mortality. The median survival without treatment is estimated at less than 2 months,13 therefore it is crucial to make early diagnosis by perform-
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ing relevant investigatons and start treatment without
delay.
PATIENTS AND METHODS
This retrospective study was conducted over 17 months
period from 1.1.2014 to 30.5.2015 in the hematology
department of children’s hospital and included all pediatric patients diagnosed with HLH fulfilling 5 out of 8
revised diagnostic criteria guideline of the HLH –
2004 protocol. None of the patients had genetic testing, sCD25 levels or NK cell activity testing.
RESULTS
The diagnosis of HLH was made by fulfilling 5 out of 8
clinical and laboratory diagnostic criteria for HLH in
13 patients. Ages of the patients ranged between 3
months to 11 years,with mean age of 2 years and 8
months with six patients being under one year of age.
There were eight males and five females and male:
female 2.2:1.
Fever and cytopenias in two out of three cell lines
were present in 100% cases, hemoglobin ranged from
5 to 10g/dl (mean 7.3 g/dL), platelets ranged between
11 – 73 × 103/l (mean 40 × 103/ul), absolute neutrophil
count < 1 × 10 3/ul was present in 30.7% cases. Hypertriglyceridemia in 53% and hypofibrinogenemia in
46%, elevated ferritin in 10 out of 13 cases (76%), Hemophagocytosis in bone marrow was found in 11 out of
13 (84%). Parental consanguinity was present in 30.7%
of cases. HLH was diagnosed in one patient each with
Chedik–Higashi syndrome, Malaria, typhoid fever and
systemic juvenile idiopathic arthritis.
DISCUSSION
HLH is a syndrome of excessive inflammation and tissue destruction, caused by a lack of normal down regulation of activated macrophages and lymphocytes.2
Primary mediator of tissue damage being excessive
cytokine production by macrophages, NK cells, and
CTLs.2
Genetic defects play a major role in childhood
HLH.14 Most of the implicated genes encode for perforin – dependent cytotoxicity.15 Cytotoxic cells exert
their effect by releasing cytotoxic granules. containing
perforin and granzyme toward the immune synapse,
connecting granules with the cell membrane, releasing
the contents of granules, leading to death of the target
cell through apoptosis.16,17 Unlike FHLH, most patients
with sHLH do not present detectable abnormalities in
the mechanisms of cytotoxicity. Studies in animal
models suggest at least two different mechanisms of
sHLH: enhanced antigen presentation and excessive
signaling of Toll–like receptors.18 TLRs are non-antigen–specific receptors on the surface of NK cells that
are activated by components of bacteria, fungi, viruses,
or mycoplasma.19
The official diagnosis of HLH, is based on fulfilling
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one or both of the following criteria established by the
Histiocyte Society.11
Molecular identification of an HLH – associated
gene mutation (ie, PRF1, UNC13D, STX11, STXBP2,
Rab27A, SH2D1A, or BIRC4). Children require documentation of homozygosity or compound heterozygosity for HLH – associated gene mutations for adults
heterozygosity may be sufficient if they have HLH
associated clinical findings.
OR
Five of the following eight findings:
● Fever ≥ 38.5°C.
● Splenomegaly;
● Peripheral blood cytopenia, with at least two of the
following: hemoglobin < 9 g/dL (for infants < 4
weeks hemoglobin < 10 g/dL),
platelets < 100,000/microL
absolute neutrophil count <1000/microL.
● Hypertriglyceridemia (fasting triglycerides
> 265 mg/dL) and/or hypofibrinogenemia
(fibrinogen < 150 mg/dL).
● Hemophagocytosis in bone marrow, spleen, lymph
node, or liver.
● Low or absent NK cell activity.
● Ferritin >500 ng/mL.
● Elevated soluble CD25 (soluble IL-2 receptor alpha) two standard deviations above age – adjusted
laboratory – specific norms.
Fever along with anemia and thrombocytopenia,
are seen in majority of patients with HLH, They were
present in all cases in this study with similar findings
by Rajajee et al20 while Liu et al21 have reported these
in 100% and 94.8% cases.
Bone marrow cellularity can be variable in HLH.11
Incidence of hemophagocytosis on bone marrow examination varies from 25 to 100 percent,22 in our study
it was observed in 84% cases. Pancytopenia and higher
grade of hemophagocytosis on bone marrow examination may be helpful in differentiating HLH from non
HLH cases.23 Despite the fact that hemophagocytosis is
prominently featured in the name of this disease, it is
rarely found at presentation in secondary cases and
may not be visible until late in disease progression,
Bone marrow biopsies performed early in the course of
secondary disease may be normal or demonstrate very
nonspecific findings, but FHL, may demonstrate prominent hemophagocytosis from the start. An immunohistochemical stain for CD163 may be useful, as upregulation of this receptor facilitates hemophagocytosis.24
Hyperferritenemia was found in 76% cases in this
study with highest level of 91114 ng/l in a patient with
sOJIA. in contrast to the 93.2% and 98% reported in
other studies.21,25 Higher cutoff value of ferritin level
may have improved utility in the diagnosis of secondary HLH in the critical care setting.26 Ferritin accuBiomedica Vol. 32, Issue 1, Jan. – Mar., 2016
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mulates during the anti-inflammatory process of macrophage scavenging of heme via the CD163 receptor.27
Growth differentiation factor 15, a protein responsible
for modulation of iron homeostasis, is upregulated in
patients with HLH.28
Hypertriglyceridemia may be due to severe liver
involvement, and triglycerides may not be elevated
until the liver has been affected for some time. In a
review of patients with HLH, 68% and 55% had elevated triglycerides,29,21 in our study it was present in 53%
cases.
Coagulopathy is a prominent feature of HLH, as
low fibrinogen is found in the majority of patients,
Hypofibrinogenemia was present in 46% in this study
while Liu et al21 reported it in 61.8% cases. Coagulation
studies have demonstrated normal factor V and VIII
levels and an absence of fibrin split products. These
findings provide evidence against disseminated intravascular coagulation, a diagnosis that may overlap
with HLH due to the shared findings of thrombocytopenia and hypofibrinogenemia.30 Cutaneous eruptions
as a consequence of HLH are variable in presentation31
and take the form of generalized rashes, erythroderma,
edema, petechiae, and purpura,5 generalized rashes
were present in 30.7% in our study.
A high percentage (up to 24%) of FHL cases are
associated with parental consanguinity.32 In the present study it was present in 30.7% cases.
While many of the laboratory tests are readily available, evaluation of IL-2 receptor and NK–cell activity
may require sending specimens out to specialized laboratories and may not be a timely option for clinical diagnosis.33 Flow cytometry for perforin staining in cytotoxic lymphocytes, including NK-cells, CD8+ T-cells,
and CD56+ T-cells, is a marker for perforin gene mutations seen in HLH and proven to be a rapid and useful
modality to reliably diagnose HLH and shorten the
time to treatment,34 Additionally, measuring plasma
levels of CD163, a receptor for hemoglobin – haptoglobin complexes, may also be helpful in distinguishing
HLH from other purely infectious diseases.35
It is therefore concluded that HLH poses real
serious clinical problem, remains underrecognized, as
the initial symptoms and laboratory findings may be
nonspecific and thus not helpful in diagnosis. There is
significant overlap with other illnesses resulting in diagnostic delay, poor prognosis and high mortality. A
very high index of suspicion in patients with prolonged
fever, cytopenias, and hyperferritinemia accompanied
by relevant immunological, and genetic workup and
bone marrow aspirate and trephine biopsy to determine the cause of cytopenias and document hemophagocytosis enables timely diagnosis to initiate life – saving treatment.
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