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Hemophagocytic lymphohistiocytosis (HLH) is a cytokine storm syndrome caused by an
overactive but ineffective immune reaction. Without prompt diagnosis and treatment, HLH is
life-threatening. However, presenting symptoms are often nonspecific, with fatigue and fever
being the most common. A high index of suspicion is therefore critical for early diagnosis
and timely management. A previously healthy, 65-year-old female who initially presented
with fever and abdominal pain developed abdominal compartment syndrome (ACS) requiring
decompressive laparotomy on hospital day 6. Intraoperative frozen sections of biopsied liver
showed intense portal lymphohistiocytic infiltrates. Epstein-Barr virus DNA copy numbers
escalated from 600 copies/ mL after admission to 134,000 copies/mL before death. The
diagnostic criteria of HLH-2004 were met. Patient expired on hospital day 12. It is important to
raise awareness of ACS being an unusual presentation of HLH. Recent changes in diagnostic
criteria tailored to adult HLH cases are reviewed.

INTRODUCTION
Hemophagocytic lymphohistiocytosis (HLH), as its
name implies, is featured by the hallmark finding
of hemophagocytosis in addition to uncontrolled
lymphohistiocytic proliferation. The exact etiology
remains unknown. A widely accepted explanation is
cytokine storm due to an overactive but ineffective
immune reaction.
HLH is classified into primary and secondary forms

according to the World Health Organization classification.
Primary HLH is typically seen in children, and caused
by mutations inherited in an autosomal recessive
pattern. In contrast, adults tend to have the secondary
form, which is often triggered by malignancy, infection
or autoimmune disorders, with T-cell lymphoma being
the most common malignancy and Epstein-Barr virus
(EBV) being the most common infection.[1] A genetic
predisposition has been recognized in some but
not all of the adult cases, even with targeted high-
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throughput sequencing.[2] The mutations in adult HLH,
when present, are less likely to be bi-allelic.[3] From
the genetic point of view, adult or secondary HLH
cases are intrinsically different.[4] Because HLH-2004
diagnostic guidelines were established for pediatric
cases, it has always been a question whether or not
HLH-2004 can be readily applied to adult patients.
It is important yet challenging to recognize HLH in
a timely manner because HLH can be quickly fatal
without prompt diagnosis and treatment, but the
presenting symptoms are often nonspecific. We
herein present a fulminant fatal case in an elderly
female with an unusual presentation of abdominal
compartment syndrome (ACS), and review recent
advances in diagnosing adult HLH.

HLH presenting as ACS

A

B

CASE REPORT
The patient was a previously healthy, 65-year-old
female who presented with fever and chills for 4 days,
and mild right upper quadrant abdominal pain for 1
day. Complete blood count (CBC) showed neutropenia
(1.4 × 109/L) and thrombocytopenia (72 × 109/L), which
progressed to pancytopenia with hemoglobin level
of 7.2 g/dL in 3 days. EBV DNA copy numbers by
quantitative real-time polymerase chain reaction (PCR)
were 600 copies/ mL on hospital day 2. Other viral
tests were negative, including cytomegalovirus, herpes
simplex virus, human immunodeficiency virus, and
hepatitis B and C.
Ultrasonography at admission showed marked
nonspecific gallbladder wall thickening in the setting
of positive Murphy’s sign. Computed tomography
(CT) next day suggested severe acute cholecystitis
and hepatosplenomegaly, with the liver enlarged from
17.2 cm at admission to 22.3 cm within 21 h, and the
spleen from 10.9 cm to 14.2 cm. Other minor findings
include prominent portahepatic and periaortic lymph
nodes measuring up to 1.0 cm in short axis, pyloric
and duodenal wall edema, and the 12.3 cm uterus
enlarged by a 9.5 cm fibroid. Subsequent endoscopic
retrograde cholangiopancreatography showed gastric
ulcers and large circumferential duodenal ulcers.
Cholecystostomy was performed. Bacterial and fungal
cultures of the biliary drainage were negative.
The patient progressively developed ACS, with
abdominal pressures ranging from 15-26 mmHg. An
emergent decompressive laparotomy was performed
on hospital day 6. Because of worsening hepatic
dysfunction and a diffusely enlarged firm liver, a
liver biopsy was sent for intraoperative rapid frozen
sections. The histologic sections showed large
288

Figure 1: Low-power view (A) shows moderate-sized portal
lymphohistiocytic infiltrates (HE, ×100); high-power view (B)
shows lymphohistiocytic infiltrates, periportal karryorrhexis and
background reactive hepatocytes (HE, ×400)

portal lymphohistiocytic infiltrates [Figure 1A], in a
background of reactive hepatocytes and periportal
karryorrhexis [Figure 1B]. No hemophagocytosis was
identified. Hepatic parenchymal cells appeared to be
uninvolved, with only mild limiting plate changes.
The portal lymphocytes were predominantly CD3
positive T cells [Figure 2A], with admixed rare CD20
positive B cells in the background [Figure 2B].
The T cells showed an inverted CD4: CD8 ratio
of approximately 1:2 [Figure 2C and 2D], partial
loss of CD7 [Figure 2E] and CD45 but appropriate
expression of CD5 and CD43. Immunostaining for
CD68 highlighted Kupffer cells as well as portal
aggregates of histiocytes [Figure 2F].
The paraffin block was sent to integrated oncology for
Epstein-Barr virus-encoded small RNAs (EBER) by
in situ hybridization and T-cell receptor (TCR) gene
rearrangements analysis by multiplex PCR. The portal
lymphohistiocytic infiltrate was negative for EBER, with
adequate control. Clonalities were detected with primers
targeting the conserved variable and joining regions in
the TCR gamma and beta genes including TRG V1-8, 9
+ J1/2, TRG alternate V + J1/2 and TRB V + J2.
Other relevant laboratory findings included hyperferritinemia
Hepatoma Research ¦ Volume 2 ¦ October 21, 2016
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Figure 2: The lymphocytes were predominantly CD3 positive T cells (A), with admixed rare CD20 positive B cells in the background (B); the
T cells showed an inverted CD4:CD8 ratio of approximately 1:2 (C, CD4 and D, CD8), partial loss of CD7 (E) and CD45; immunostaining
for CD68 highlighted sinusoidal and portal aggregates of histiocytes (F). (IHC, ×100)

(1012 ng/mL), hypertriglyceridemia (662 mg/dL),
hypofibrinogenemia (nadir < 50 mg/dL), hyperbilirubinemia
(1.3 mg/dL), hyponatremia (126 mmol/L), elevated
lactate dehydrogenase (LDH 711 U/L), elevated liver
enzymes including aspartate aminotransferase (AST
189 U/L), alanine aminotransferase (143 U/L) and
alkaline phosphatase (196 U/L), increased prothrombin
time (14.7 s, international normalized ratio 1.5) and
activated partial thromboplastin time (51.1 s). C-reactive
protein (CRP) was within normal range (0.5 mg/dL).
EBV DNA copy numbers escalated to 134,000 copies/
mL on hospital day 11. A diagnosis of EBV associated
HLH was made.
Patient’s clinical condition deteriorated rapidly, despite
aggressive attempts at lowering intra-abdominal
Hepatoma Research ¦ Volume 2 ¦ October 21, 2016

pressure via decompressive laparotomy, correcting
severe acidosis, improving acute liver failure and acute
renal failure, supporting acute respiratory failure with
pressure control ventilation, and supporting cardiac
failure with epinephrine and other vasopressors. A bone
marrow biopsy and cytogenetic testing were therefore
not performed. The patient expired on hospital day 12.

DISCUSSION
Our patient initially presented with fever and mild
right upper quadrant abdominal pain. Imaging at
admission showed marked acalculous gallbladder
wall thickening, which is most commonly seen in
cholecystitis but can be encountered in a variety of
conditions unrelated to intrinsic gallbladder disease. In
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a case series reviewing the diseases associated with
gallbladder wall thickening, HLH accounted for 6.0%.[5]
Though hepatosplenomegaly noted on CT next day is
a common finding in HLH, rapid progression to ACS is
unusual. To the best of the authors’ knowledge, this has
never been reported in the PubMed listed literature.
With our single case report of ACS associated with HLH,
it is difficult to ascertain the underlying mechanism(s)
responsible for ACS in this clinical setting. However,
the fulminant course of hepatosplenomegaly seen
in our case would not allow compensative stretch of
the abdominal wall, and is therefore expected to
cause rapid elevation of intra-abdominal pressure
and consequent ACS. In addition, prominent
lymphadenopathy, gallbladder and duodenal wall
edema, large uterine fibroid may also contribute more
or less to the development of ACS in our patient. We
postulate that, ACS is less likely to be encountered
in HLH cases of relatively chronic clinical course;
at the other extreme of HLH, ACS may not be fully
developed or recognized promptly before the patients
expire. Raising awareness of ACS as an unusual
presentation of HLH would facilitate timely treatment
and improve survival rate.
The HLH-2004 diagnostic guidelines proposed by
the Histiocyte Society include a molecular diagnosis
consistent with HLH or fulfillment of five out of the
following eight criteria: fever, splenomegaly, cytopenia
affecting two or more lineages (hemoglobin < 9 g/dL,
platelets < 100 × 10 9/L and/or neutrophils < 1.0 ×
10 9/L), hypertriglyceridemia (≥ 265 mg/dL) and/or
hypofibrinogenemia (≤ 150 mg/dL), hemophagocytosis
in bone marrow, spleen or lymph node, impaired
natural killer (NK) cell function, hyperferritinemia
(≥ 500 µg/L), and elevated soluble CD25/sIL-2R
(≥ 2,400 U/mL). [6,7] Our patient met the HLH-2004
diagnostic criteria based on fever, splenomegaly,
pancytopenia, hyperferritinemia, hypertriglyceridemia
and hypofibrinogeneima. Other features that have
been documented in adult HLH cases but not listed
in the HLH-2004 guideline include hyponatremia,
hyperbilirubinemia, elevated AST, LDH and CRP. [8]
Except elevated CRP, all other ancillary features were
observed in the present case.
Because HLH-2004 guidelines were established for
primary HLH in pediatric patients, whether or not it
can be readily applied to secondary HLH in adults has
been questioned. For instance, significantly elevated
ferritin is considered specific for HLH in the pediatric
population but not in adults.[3,7] To define the diagnostic
guidelines for secondary HLH, an international consensus
survey was recently conducted.[9] Major revisions made
290
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to HLH-2004 for adult HLH are summarized as follows.
First of all, unilineage cytopenia is emphasized as an
absolutely required criterion, in contrast to bilineage
involvement as a dispensable criterion in HLH-2004.
Secondly, a known predisposing underlying disease
is considered of major importance in diagnosing
adult HLH, but not mentioned in HLH-2004. Thirdly,
high LDH is included, which is not part of HLH-2004
either. Fourthly, NK cell activity and soluble CD25 are
considered of limited use due to the poor availability
of these tests. Molecular diagnosis, which is adequate
by itself to diagnose primary HLH, is disregarded in
the consensus survey for the adult HLH. Lastly, the
value of hypertriglyceridemia and hypofibrinogeneima
for diagnosing adult HLH fails to reach consensus
among experts.
A scoring system, available online at http://saintantoine.
aphp.fr/score/, has recently been proposed to
estimate an individual’s risk of having reactive HLH.[10]
Additional differences reflected in this system include
hepatomegaly and elevated AST. Degree of fever also
contributes to the final score (HScore). An HScore ≥
169 has been chosen as the cut-off value for confirming
the diagnosis of HLH, with a reported sensitivity of
93%, specificity of 86% and correct classification rate
of 90%.[10,11] Using the scoring system, our patient has
an HScore of 203, and her probability of having HLH is
estimated to be 90%.
Though hemophagocytosis documented in bone
marrow, spleen or lymph nodes is one of the diagnostic
criteria and a hallmark of HLH, it should be noted
that hemophagocytosis per se is neither sensitive
nor specific for HLH. The reported incidence of
hemophagocytosis on bone marrow examination of
patients with HLH ranges from 25% to 100%.[1,8,12] On
the other hand, hemophagocytosis may be encountered
in conditions other than HLH, including sepsis, post
transfusion or cytotoxic therapies, and critically ill
patients who fall short of diagnostic criteria of HLH.[8,13]
Because hemophagocytosis is a systemic event, it can
be observed in many other organs, such as liver and
brain.[14,15] However, on liver biopsy, hemophagocytic
histiocytes are present in variable numbers, and
therefore not always seen.[16] A more common but less
specific finding is portal, periportal and intrasinusoidal
infiltrates of T lymphocytes and histiocytes,[17-19] as
seen in the present case. Interestingly, destruction
of interlobular bile ducts has been described as an
important feature of hepatic involvement by primary
HLH,[18] but not in cases of secondary HLH for reasons
that are poorly understood.
The trigger of HLH in our patient is most likely EBV
infection, as evidenced by the dramatic increase of EBV
Hepatoma Research ¦ Volume 2 ¦ October 21, 2016
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DNA copies to 1.3 × 105 copies/mL. Teramura et al.[20]
reported that the median EBV genome copy number
at diagnosis was 3.0 × 103 (range: undetectable to 5.5
× 107) copies/mL in EBV associated HLH, in contrast
to 6.6 × 101 (range: undetectable to 1.0 × 103) copies/mL
in infectious mononucleosis. EBER negativity may be
explained by the relatively early stage of the clinical
course when the liver biopsy was performed, or simply
technical difficulties encountered in some cases.[21] In
addition, the liver biopsy specimen of our patient had
previously been frozen for intraoperative consultation.
The freeze-and-thaw process may have damaged the
EBV RNA to cause a falsely negative test.
Since our patient had no prior history of immunodeficiency,
it is intriguing what initiated the defect of her cellular
immunity. According to two independent large cohort
studies,[8,22] concomitant hematologic malignancy and
active infection were found in 2.9-3.7% of adult HLH
cases. Given the predominant T-lymphocytic infiltrate
on the liver biopsy, a T-cell lymphoma is high in our
differential diagnoses. However, the possibility of an
underlying T-cell lymphoma is difficult to confirm or
exclude in our case due to the fulminant clinical course.
Flow cytometry and cytogenetics might have aided in
the diagnosis if the patient had been able to tolerate
additional biopsies, particularly a bone marrow study.
A sIL-2R/ferritin ratio of ≥ 2.0 has been proposed as
a useful marker for lymphoma associated HLH.[23,24]
Serum beta2 microglobulin level was also reported to
be significantly higher in lymphoma associated HLH
than benign disease-associated HLH.[25] Unfortunately,
serum sIL-2R and beta2 microglobulin were not
evaluated in a timely fashion in this case.
Monoclonal TCR gene rearrangements support the
diagnosis of T-cell lymphoma in the proper clinical
scenario. However, TCR clonality is not uncommon in
EBV associated HLH.[26-28] The clonality is likely due
to monoclonal proliferation of EBV-infected T cells,[29]
and can become polyclonal after eradication of EBVinfected T cells using immunochemotherapy.[28] Though
some of these patients may eventually progress to
lymphoma should they survive, clonality assay does
not help identify patients with underlying lymphoma
in the context of EBV associated HLH. Indeed,
EBV associated HLH and systemic EBV-positive
lymphoproliferative disease may represent a biologic
continuum rather than discrete entities.[21] A clear-cut
distinction is not always possible.
Despite the progress in the management of HLH, onemonth mortality rate is 20-44% for secondary HLH, much
worse than primary HLH.[1,8,30] Among all the clinical
features and laboratory findings, underlying malignancy,
Hepatoma Research ¦ Volume 2 ¦ October 21, 2016

particularly T-cell lymphoma, is most consistently
associated with worse prognosis,[1,8,31] followed by older
age[11,22,32] and abnormal karyotype.[21,26] Other factors
found to correlate with poor prognosis include high
EBV viral load (≥ 1,000 copies/mL),[27] organ failure at
admission,[11] hyperferritinemia,[31] hypoalbuminemia,[1]
male, splenomegaly and thrombocytopenia.[22] TCR
clonality does not appear to be of prognostic value.[26,27]
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