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Case Report

Hodgkin Lymphoma in a Child Presenting as HLH (Haemophagocytic
Lymphohistiocytosis)-EBV is Central to Both Entities: A Case Report and
Review of Literature
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Abstract: HLH is a rare life threatening systemic disease resulting from unregulated immune activation presenting with diverse clinical
manifestations and etiologies. While Primary or familial HLH is a relatively common occurrence in infants and young children, secondary
HLH due to infections, malignancy, rheumatologic and autoimmune disorders is infrequent and carries a grave prognosis owing to delayed or
misdiagnosis. Albeitits rarity in children, EBV infection remains the leading cause of both Hodgkin's lymphoma and HLH worldwide.
Additionally, data for simultaneous presence of these three entities at the time of diagnosis is limited. Our report focuses on one such case
where a patient's clinical signs and symptoms were non-specific and masked by previous history of idiopathic HLH. After being in remission
for 2-3 months patient again relapsed but this time around the etiology was Hodgkin's lymphoma with an underlying EBV infection.
Keywords: EBV infection, Hodgkin's lymphoma, Haemophagocytic lymphohistiocytosis, Malignancy, Burkett’s lymphoma, T-cell
lymphoma.

INTRODUCTION
Haemophagocytic lymphohistiocytosis (HLH)
is
a
multisystem life threatening disorder delineated by an
unrestrained immune response, due to cytokine dysregulation
and lymphohistiocytic proliferation [1]. It presents with
unique integration of clinical and laboratory features with
prolonged
high-grade
unremitting
fever,
hepatosplenomegaly,
marked
hypertriglyceridemia,
hypofibnogenemia, hypercytokinemia,and cytopenias [2].
HLH is broadly classified into primary and secondary forms
with respective subtypes. Primary or familial HLH is
associated with genetic mutations as well as certain hereditary
and immunodeficiency syndromes and is more common in
infants and young children with a median age of onset of 5.1
months [3]. On the contrary, secondary HLH is associated
with infections, autoimmune rheumatological disorders,
malignancies, haematopoetic stem cell and organ transplant,
and HIV infection and is a more frequent finding in older
children and adults [4]. Amongst other causes, malignancy
associated HLH, due to its rarity in children and
considerable-overlapping symptoms is a challenge not only in
the diagnosis but also in its timely management [5].
Although still a rare disease, incidence of HLH is increasing
and according to a few recent studies, annual incidence of
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HLH is approximately 1-10 per million children [6]. In the
context of malignancy associated HLH in children, however,
still there is inconclusive and insufficient data. Certain studies
in adults have shown that there is an increasing incidence of
HLH being reported in adults with lymphomas seen in up to
20% patients with B- and T-cell lymphomas, incidence of
Hodgkin lymphoma being extremely rare [7].
Epstein Barr virus, a common pathogen with seroprevalence
in early childhood of approximately 90% in developing
countries has both a marked predisposition for lymphoid
malignant neoplasms specifically Hodgkin and Burkett’s
lymphoma and is also the most common infectious trigger for
HLH [8, 9]. EBV infection as a co-trigger for HLH is
observed in 90% of Hodgkin lymphoma and approximately
33% of peripheral T-cell lymphoma [10]. However,
concurrent finding of these three entities is extremely rare at
the time of diagnosis, more so in young children [11]. Our
report focuses on such a rare occurrence and emphasizes the
importance of prompt consideration of these three cofactors in
the management of any patient with HLH.
CASE REPORT
A four-year old boy, diagnosed as haemophagocytic
lymphohistiocytosis in haematology department 9 month
back after laboratory and clinical findings (fever,
pancytopenia,
splenomegaly,
hyperferitinimia,
hypofibrinoginoemia, hypertriglycedimia and increased
sCD25 marker) currently on maintenance therapy for the
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disease, presented again with complains of fever for 5 days.
Pattern of fever was remittent, high grade not associated with
any specific symptom relieved by antipyretics. On
examination, he was febrile, tachycardiac, pale, with single
discrete left sided enlarged lymph node measuring 2 inches in
diameter, rubbery, non- tender, mobile and not inflamed. He
had a palpable firm spleen around 5cm below anterior axillary
line and non-tender firm liver around 3cm below right costal
margin spanning 12cm. On admission, his baseline
investigations showed bicytopenia; Hb of 8.6g/dl, platelet
counts 112x109/L and absolute neutrophil count of 0.7x109/L.
His renal and liver function tests were normal. C-reactive
proteins and proclacitonin level were raised; while blood
urine and throat cultures were negative. Viral screening by
polymerase chain reaction (RQ-PCR) showed EBV 20,713
copies/ml, CMV not detected in serum, while serum ferritin
levels
2813ng/ml,
fibrinogen
1.9g/l,
and
triglycerides293mg/dl.
Bone marrow aspirate showed marked haemophagocytic
activity (Fig. 1). Trephine biopsy showed two focal areas of
infiltration with large mononuclear cells; some being bilobed
with owl’s eye appearance. These large mononuclear cells
were CD45 negative and CD30 positive as shown in (Fig.
2a-c). Background lymphocytes were CD20 negative but
PAX5 positive. CD68 positive macrophages were in sheets
and showed active haemophagocytosis. CD3 positive
lymphocytic cells were scattered all along the bone marrow
tissue. Findings suggestive of classical Hodgkins lymphoma
mixed
cellularity
subtype
along
with
marked
haemophagocytic activity. EBV was also present in marrow
with 51copies/ul.
Previously, our patient was diagnosed on the basis of clinical
and laboratory features as HLH. His viral screen was negative
at that time and bone marrow biopsy also revealed marked
haemophagocytic activity but no evidence of lymphoma or
EBV. His genetic mutation analysis was done for familial
HLH (HPLH1, PRF1, Munc13-4, STX11, STXBP2 genes)
and for other recognized genetic causes as Chediak Higashi,
Griscelli, Wiskott Aldrich syndrome, SCID, Lysinuric protein
intolerance,
Hermansky
Pudlack,
X-linked
lymphoproliferative syndrome but no mutation was found.
He was treated using HLH 2004 protocol [12]. He received
induction for 2 months with etoposide, dexamethasone and
cyclosporine initially. On 7th week of induction he developed
seizures with visual impairement. His CSF examination was
clear, EEG showed generalized slowing and MRI showed
mild supratentorial brain atrophy. However he showed rapid
improvement in his symptoms as we stopped cyclosporine
and started tacrolimus, which is considered to be less
neurotoxic of the two-calcineurin inhibitors. After induction,
his disease was in remission on bone marrow examination so
his continuation treatment was started and he was currently on
this treatment.
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So, our patient again presented with HLH relapse (proven by
similar positive findings of fever, pancytopenia,
splenomegaly,
hyperferitinimia,
hypofibrinoginoemia,
hypertriglycedimia and increased sCD25) marker but this
time a secondary cause was elucidated and it was Hodgkin
lymphoma concurrently with underlying EBV infection. His
chemotherapy using the ABVD protocol for Hodgkin
lymphoma has recently commenced and patient's general
clinical status has started to improve.

Fig. (1). Bone Marrow Aspirate Showing Hemophagocytosis.

Fig. (2a). CD68 Positive Macrophages.

Fig. (2b). CD30 Positive Mononuclear Cells.
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Considering our patient is a young child who was
immunosuppressed at the time of recurrence of HLH, he had
strong predisposition to EBV infection, which could have
been a triggering factor in above sequence of events.
CONCLUSION

Fig. (2c). Large Cells with Bilobed Nucleus.

Due to rare incidence in children and obscure signs and
symptoms of malignancy there is a high chance that such a
rare trilogy of association between a pathogen, malignancy
and HLH might be overlooked and easily missed. It is
therefore imperative to consider this in the differential
diagnosis of children with HLH improving out come in such
patients by timely diagnosis and subsequent management.

DISCUSSION
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Hodgkin lymphoma associated HLH with co-existence of an
underlying EBV infection is an extremely rare occurrence in
young children and has never been reported. Secondary HLH
in young children is mostly associated with infections with
EBV being a major pathogen accounting for 40% of all cases
of HLH [13]. Insufficient data has been gathered regarding
malignancy associated HLH in children so major published
data denotes its occurrence in adults. A large series of studies
from 2,197 adult HLH patients have demonstrated that
M-HLH accounts for approximately 50% of adult HLH with
T cell or NK cell lymphoma or leukemia having the highest
(35.2%), and Hodgkin lymphoma having a lower incidence
(5.8%) [14]. These lymphomas are frequently associated with
EBV infection, which plays a key role in the pathogenesis of
subsequent development of HLH. Hodgkin lymphoma is
associated with EBV in 20-80% of cases, depending on
histological subtype [15]. Ménard et al., demonstrated that
among 34 patients with Hodgkin’s lymphoma and HLH, 32
had positive EBV detected in tumor cells [16].
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The EBV latent membrane protein1 (LMP-1) is thought to
induce production of high levels of TNF alpha by malignant
infected cells, leading to the haemophagocytic process [17].
In the same study done by Menard et al. the histological
subtype which they encountered mostly was lymphocyte
depleted and mixed cellularity subtype accounting for 85% of
cases. These two subtypes were also associated with bone
marrow involvement occurring in 53% cases which seemed to
be a higher incidence than reported earlier [18]. Our patient
exhibited both of these factors as it was mixed cellularity type
and had significant marrow involvement at the time of
diagnosis. They also demonstrated EBV, which was present in
about 94% Hodgkin lymphoma patients with HLH compared
to 20-40% patients without HLH showing a strong
correlation. Mixed cellularity subtype of Hodgkin lymphoma
is also highly associated with EBV infection [18]. Jarret et al.
has studied impact of EBV infection on clinical outcome of
Hodgkin lymphoma patients and it presents with a poorer
prognosis.
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