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Abstract

A 40-day-old baby girl presented with intermittent fever, lymphadenopathy, massive
hepatosplenomegaly, progressive pancytopenia and features of disseminated intravascular
coagulopathy. A bone marrow aspiration was performed and showed florid histiocytic proliferation
with marked hemophagocytosis. Based on the diagnostic guideline for Hemophagocytic
Lymphohistiocytosis proposed by the Familial Hemophagocytic Lymphohistiocytosis Study Group
of Histiocyte Society, this patient has fulfilled most of the criteria. We have aso found that serum
ferritin and lactate dehydrogenase to be very high in this patient. It remains uncertain whether the

disorder is reactive or neoplastic.
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INTRODUCTION

Hemophagocytic lymphohistiocytosis (HLH) is
a rare disorder with an incidence rate of 1-2
cases per million per year.' It is characterized
by-inappropriate activation of the mononuclear
phagocyte system'** with excessive production
of cytokines.* The first publication describing
thislethal syndromein afamily washby Farquhan
and Clarreaux.? The Familial Histiocytic
LymphohistiocytosisStudy Group of Histiocyte
Society has outlined a diagnostic guideline for
HLH, which includes the clinical, laboratory
and histology findings. The principa features
are idiopathic fever, massive hepatosple-
nomegaly, cytopenias, hypertriglyceridemia,
hypofibrinogenemia and disseminated
proliferation and activation of histiocytes with
varying degreesof hemophagocytosisndifferent
organs.'** Elevated serum femtin and blood
level of lactate dehydrogenase (LDH) were
reported in many cases.*¢ Therefore,
hyperfemtinemiaand elevated serum LDH may
serve as additional diagnostic .parameters for
HLH. We report the findings of such a case.

CASE REPORT

A 40-day-old Malay infant was referred from a
district hospital with a history of intermittent
fever for 10 days, associated with left axillary

lymphadenopathy and gross hepatosple-
nomegaly. No family history of similar illness
was elicited. On admission, the patient was
febrile with atemperature of 38°C. Shewaspale
and mildly jaundiced, but with no dysmorphic
facies. She was tachypneic but not in acute
distress. A left axillary lymph node wasfound to
be enlarged measuring 3 x 2 cm. The liver and
the spleen were 8 cm and 5 cm below the
respective costal margins. Systemic review was
non-contributory.

Laboratory investigationsrevealed Hb: 7.4g/dl,
Hct: 23.8, Leukocytes: 2.4x10%/L (neutrophils:
0.6x10°/L) and Platelet: 22x10%L. The ESR was
8mm/hour. Liver  profile showed
hypoalbuminemia (29g/L) with conjugated
hyperbilirubinemia and raised liver enzymes
(ALT 244mmol/L, AST 279 mmol/L). Coombs’
test was negative. Chest X-ray showed features
of pneumonia with mild right sided pleural
effusion. Ultrasound of the abdomen showed
hepatosplenomegaly with mild ascites. 2D
Echocardiogram showed anormal function heart
withathinrimof pericardial effusion posteriorly.
Septic workup, TORCHES screening, Hepatitis
B/C and HIV screening were all negative.
Investigations for metabolic disorders were
unevenful. Serum triglyceride: 1.69 mmol/L,
serum ferritin: 25534 mg/L and serum LDH:

Address for correspondenceand reprint requests: Professor Dr. Cheong Soon Keng, Hematology Unit, Department of Pathology, Faculty of Medicine,
Hospital University Kebangsaan Malaysia, Jalan Tenteram, Bandar Tun Razak, Cheras. 56000 Kuala Lumpur. Malaysia.

103



Malaysian J Pathol

19575 IU/L. Her coagulation profile showed
features of disseminated intravascular
coagulopathy and her serial blood counts were
persistently pancytopenic. A bone marrow
aspirationshowednormocellular tohypercellular
fragments and cell trails, both erythropoiesis
and granul opoiesiswerenormal, megakaryocytes
were plentiful; there were hyperplasia of
histiocytes with marked hemophagocytosis
(Figs. 1,2 & 3) and atypica lymphocytosis.
(Figs. 3& 4) A final diagnosi sof Hemophagoctic
lymphohistiocytosis (HLH) was made.
Unfortunately, the patient expired 2 days after
the diagnosis at the age of 57 days.

DISCUSSION

The diagnosis is frequently delayed due to the
absenceof useful diagnosticmarker. TheFamilia
Histiocytic Lymphohistiocytosis Study Group
of the Histiocyte Society has proposed a
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diagnostic guideline for HLH to facilitate the
diagnosis (Table 1).* Various studies have
demonstrated that fever (>90%),
hepatosplenomegaly (>84%) and cytopenias
(96%) were the most frequently noted
findings.'?* Hypertriglyceridemia (80%) and
hypofibrinogenemia(74%) wereless often seen.
In our patient, she has fulfilled most of the
clinical and laboratory criterias, and we have
also found that her serum ferritin (25534mg/L)
and blood LDH (19575iu/L) were extremely
high. Thisisin agreement with a study donein
Japan by Imashuku et a/,* in which they have
noted that serum ferritin and lactate
dehydrogenase (LDH) are both elevated in the
majority of their cases. The incidence of
hyperfemtinemia > 1000 mg/L. and elevated
blood LDH level > 1000 IU/L was much higher
than that of hypertriglyceridemia and
hypofibrinogenemial(i.e. 90% & 89.7% V s50%
& 57.4).> Koduri et al ¢ hasalso reported similar

TABLE 1: Diagnostic Guidelines for Hemophagocytic Lymphohistiocytosis

Clinical and Laboratory Criteria

Fever (duration 2 7 days, with peaks 2 38.5'C)

Splenomegaly (2 3 cm below the costal arch)

Cytopenia(affecting 2 2 of 3 lineagesin the periphera blood and not caused by a hypocellular

or dysplastic bone marrow):
Hemoglobin < 90 g/l
Pladets < 100x10°1
Neutrophils < 1.0x10°11

Hypertriglyceridemiaand / or hypofibrinogenemia (fasting triglyceridesz 2.0mmol/1
or 2 3 SD o the norma valuefor age, fibrinogen E 1.5g/1 or £ 3 SD)

Histopathological Criteria

Hemophagocytosisin bone marrow or spleen or lymph nodes. No evidence of malignancy.

Hemophagocytic Lymphohistiocytosis (HLH)

All the above criteriaare required for the diagnosis.

Familial Hemophagmytic Lymphohistiocytosis (FHL)
The diagnosisFHL is justifying in the presence of afamily history of HLH and all criterialisted
above. Parental consanguinity is suggestiveof FHL.

Comments:.

1. If hemophagocytic activity isnot provenat thetimeof presentation, further searchfor hemophagocytoss
isencouraged. If thebone marrow specimenis not conclusive, material should be obtainedfrom other
organs, especially lymph nodes or spleen. Serial marrow aspirates over time may aso be helpful.

2. Thefollowing findings may provide strong supportive evidencefor the diagnosis: a) Spinal fluid
pleocytosis (frequently < 50x10¢ cells/l; mainly mononuclear cells); b) Histological picturein the
liver resembling chronic persistent hepatitis; and c) low natural killer cell activity.

3. Other abnormal clinical and laboratory findings in HLH, not listed above, may be : lymph node
enlargement, skin rash, cerebro-meningeal symptoms, jaundice, edema-- especialy periorbital,
increasedspinal fluid proteincontent, elevated level sof transaminases, hypoproteinemia,hyponatremia,
increased very low densty lipoproteinsand decreased high density lipoproteins. Hyperferritinemia
and increased number of solubleinterleukin-2 receptor have recently been reported.
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FIG. 1: Photomicrograph of histiocytes ingesting hemopoietic cells of various lineages. MGG X 100.

FIG. 2. Threehistiocytesengulfingnucleatedred cells, erythrocytesand megakar yocytefragments.
MGG X 100.
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FIG. 3: Hemophagocytosis with some atypical lymphocytes (arrows). MGG X 100.

FIG. 4: A few atypical lymphocytes seen in the bone marrow. MGG X 100.
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findingsinall his4 cases (Table 1). Esumi et al’
hassuggestedserum ferritin asan useful indicator
of disease activity in histiocytic proliferative
disorder. Matzner et al* has aso found that
serum ferritin is related to the tumor histology,
the level being highest in histiocytic lymphoma
and Hodgkin's disease.

Thepathophysiology of HLH isthought tobe
due to the deregulation of T lymphocytes and
excessive production of cytokines*® including
interferon-y (IFN-y) and interleukin-2 (IL-2).
IFN- v is known to stimulate macrophages to
induce rapid production of IL-1, tumor necrosis
factor-a (TNF-a), IL-10 and IL-12.° IL-1 and
TNF-a have been demonstrated by Tue N.Tran
et al ' todoubl e the amount of femtin release by
rat hepaticcellsinvitro. Leeet al ! hassuggested
that IL-l produced by mononuclear cells may
possibly facilitate a shift of iron stores from
transferin bound state tofemtin bound state. We
believethat thiscould bethe mechanismleading
to hyperfemtinemia in this patient. Moreover,
marked erythrophagocytosis by the histiocytes
in HLH increases the red cell turnover, hence
resulting in increased iron release into the
circulation. Enhanced iron flux has also been
demonstrated to increase serum ferritin level,
which may contribute further to the high serum
femtin level.'

The other parameter that was proposed to be
of helpin the diagnosis of HLH is serum LDH
level. LDH is a cytoplasmic cellular enzyme
that will be released into the extracellular space
in pathologica conditions such as cell damage
or inflammation. Patel et al > and Csako et al '3
hasrespectively reportedthe usefulnessof serum
LDH for the diagnosis, treatment monitoringin
patients with leukemia and American Burkitt's
lymphoma. HLH ischaracterized by hyperplasia
of the histiocytes, which are actively engulfing
hematopoietic cells. This marked
hemophagocytosis may result in massive cell
damageand subsequently rel easeof largeamount
of LDH into the circulation.

Although both the serum femtin and serum
LDH are not specific and increased level may be
present in many other conditions, the extremely
high levels are very striking and may serve as
important clues for the diagnosis of HLH.

A previous study' hasfailed to demonstrate
clonal chromosome abnormalities in their
patients suggesting that HLH isanon-neoplastic
disease. Favara' and Smith et al'¢ believe that
the phagocytic histiocytes are ordinary reactive
histiocytes of mononuclear phagocytic system,
stimulated by either T lymphocytes which is
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neoplastic or in response to viral infection or
due to cytokines produced by proliferating T
lymphocytes and / or reactive phagocytic
histiocytes. However, the fact that many HLH
patients died early of progressive disease,
infections or multiple organ failure with a
reported overall mortality of 74%,' the response
of some patients to cytotoxic chemotherapy as
well astheincreased 5-year survival rateto 66%
in patients undergone allogeneic bone marrow
transplant may indicate that the disease is
neoplastic rather than reactive. T-cell receptor
rearrangement as well as chromosome
abnormalities'® have been reported in some
patients with HLH. However, the evidence of
clonality which denotesneopl asiain thesereports
are not convincing and it remains uncertain
whether HLH is neoplastic or reactive.
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