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Abstract
Hemophagocytic Lymphohistiocytosis (HLH) is a state of exaggerated immune response that manifests
with multiorgan failure and decreased peripheral counts. Primary HLH is secondary to a genetic defect
that leads to a dysregulated immune response and usually manifests in infancy. Secondary HLH is more
common in adults and is usually associated with an underlying trigger such as infections (such as Ebstein
Bar Virus) or malignancy. HLH has been described with T-cell associated malignancies whereas its
association with B-cell malignancies and chronic lymphocytic leukemia (CLL) is rare. We hereby present
the case of a patient who presented with HLH secondary to untreated CLL and where no infectious cause
was identified. We then review the literature and discuss the diagnosis, prognosis and treatment of HLH
most likely triggered by progression of an underlying CLL.
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Introduction

Hemophagocytic lymphohistiocytosis (HLH) is a state of uncontrolled cytokine production secondary to an underlying
defective natural killer (NK) cell removal of antigen stimulation,
resulting in persistent activation and proliferation of cytotoxic
T-cell and antigen presenting cells (macrophages, histiocytes).
This leads to a state of multisystem inflammation and excessive
immune response [1]. The cause of the NK dysfunction and
subsequent cytokine storm could be genetic in which case we
talk about primary HLH. Secondary HLH is defined as being
triggered by an infection, autoimmune diseases, or malignancy.
The presence of hemophagocytosis on a bone marrow biopsy
while characteristic of the syndrome is nonspecific to HLH.
Therefore, the diagnosis relies on clinical suspicion with a set of
five out of eight criteria defined by the International Histiocyte
Society. The eight diagnostic criteria are: fever, cytopenia of two
cell lineage, hypertriglyceridemia and/or hypofibrinogenemia,
hyperferritinemia (>500 ug/L), hemophagocytosis, elevated
soluble IL-2 receptor (sCD25), decreased NK cell activity, and
splenomegaly [2]. Primary HLH is mainly suspected in the
pediatric population as opposed to secondary HLH which is
mostly prevalent in adults. The diagnostic evaluation, therefore,
will also include exclusion of any underlying conditions (eg,

malignant disease) or coexisting infections, establishing the
extent of the disease mainly central nervous system involvement, in addition to genetic testing [1]. Among hematological
malignancies, the association between HLH and T-cell or NK-cell
leukemias and lymphomas, has been well reported whereas
the occurrence of HLH in chronic lymphocytic leukemia (CLL)
is exceedingly rare [3]. We hereby present the case of a patient
who presented with HLH found to be secondary to untreated CLL.

Case presentation

68-year-old female with a past medical history significant for
hormone receptor positive breast cancer treated with lumpectomy and radiation, currently on tamoxifen, presented to an
outside hospital with progressive weakness, abdominal pain,
bloating and high fevers. Labs revealed profound pancytopenia,
abnormal liver function tests with an aspartate aminotransferase (AST) level of 700 IU/L (normal range 10-40), alanine
aminotransferase level (ALT) of 856 IU/L (normal range 7-56),
and an alkaline phosphatase level of 389 IU/L (normal range
44-147). In addition, she was found to have hyperferritenemia
(1800ug/L) and an elevated creatinine level of 4.3 mg/dL reflecting acute kidney injury as she was normal prior to admission.
These lab results were consistent with multi organ failure.
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She was started on empiric broad spectrum antibiotics with
vancomycin and piperacillin/tazobactam and transferred to
our hospital for further management. The patient reports that
one year prior to presentation, she was informed of having
an elevated white blood cell (WBC) count concerning for an
underlying leukemia but this was never investigated.
On the day of transfer, the patient’s blood count revealed
a white blood cell (WBC) count of 1.0 x 109/L, absolute neutrophil count of 0.84x 109/L, hemoglobin level of 8.2g/dl and
a platelet count of 18 x 1012/L. Other notable lab findings
included a ferritin level of 18000μg/L (normal range 18-360),
fibrinogen level of 91mg/dL (normal range 150-400), lactate
dehydrogenase (LDH) level of 2500IU/L (normal range 140280), and a triglyceride level of 340mg/dl (normal range
60-149). The extremely elevated ferritin level associated with
pancytopenia and multiorgan failure raised the possibility
of HLH. We proceeded with a bone marrow biopsy and further diagnostic and etiological workup. The level of soluble
CD25 was markedly elevated at 43000pg/ml (normal range
<1000pg/ml) with reduced natural killer (NK) cell activity. A
computed tomography (CT) scan of the abdomen showed
patchy pancolitis with mesenteric lymphadenopathy. An
extensive search for an infectious etiology was undertaken
but yielded no positive results. This included multiple blood
and urine cultures for bacteria, fungi and mycobacteria, PCR
tests for EBV , cytomegalovirus, human herpesvirus 6 and 8,
Parvovirus, HIV, and the influenza virus as well as serologies
for Hepatitis A, B and C. An immunologic screen including
antinuclear antibodies, antidouble-stranded DNA antibodies
and rheumatoid factor were all negative except for an antismooth muscle antibody level which was positive at 1:160.
Bone marrow biospy (BMB) and examination (Figure 1A)

Figure 1. (a,b,c,d) The H&E demonstrates a hypercellular
bone marrow with occasional lymphoid aggregates and
increased background histiocytes focally demonstrating
hemophagocytosis (d). Furthermore the CD68 stain
highlights the histiocytes (a). The lymphoid aggregates are
composed primarily of CD5positive (b) and PAX5 positive
(c) B cell consistent with CLL involvement (b).
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showed a hypercellular marrow resulting from an infiltrate
of CLL cells coexpressing CD79a, CD20, CD19, CD23, CD5
and PAX5. There was a prominent population of CD68+ macrophages (Fig 1b CD68+stain) some of which demonstrated
active hemophagocytosis. The bone marrow samples were
also stained for viral, fungal and mycobacterial infections and
no evidence of infection was found.
The patient did not respond to antibiotic therapy and
became increasingly encephalopathic requiring ventilator
support for airway protection. Given the fact that we were
not able to rule out an infectious process early in the presentation coupled with the fact that her bone marrow results
were not confirmed, treatment according to the HLH 2004
protocol (5) was not started. The patient, however, did receive
methylprednisolone 2mg/kg IV every 24 hours starting 3 days
after presentation. The patient’s hospital course continued to
deteriorate developing worsening coagulopathy, acute kidney injury requiring continuous veno-venous hemofiltration,
increasing transaminases, ferritin and LDH levels.
Unfortunately, the patient’s family decided to withdraw
care and did not want further treatment for either CLL or HLH.

Discussion

The case of HLH associated B-CLL that was presented fulfills
all of the International Histiocyte Society’s criteria minus
splenomegaly [2]. Of note, 5 out of 8 criteria are needed to
diagnosis HLH with high clinical suspicion. Upon presentation,
however, the patient did not have any documented history
of malignancy. In addition, BMB results require processing
and the soluble CD25 levels and NK cell activity are only
done at specialized centers therefore all these results are not
readily available. The initial assessment could not exclude an
infectious origin and therefore antibiotics were initiated in
accordance with the surviving sepsis campaign that promotes
initiation of broad spectrum antibiotics within the hour in
a patient with suspected septic shock [4]. The diagnosis of
HLH was raised due to a lack of response to antibiotics and
a deteriorating clinical progression. At the time of establishment of the diagnosis, unfortunately, the family had opted
for comfort measures and withdrawal of care. There were
several diagnostic challenges that presented with this case.
It has been postulated that the unhindered activation of
immune cells in the setting of secondary HLH results from
a combination of an immune response triggered by various
stimulants (infectious organisms, tissue damage, metabolic
products, etc.) and an underlying immune defect (cytotoxic
therapy, transplant, malignancy). The underlying immune
defect prevents the culprit antigen from being eliminated
and its persistence propagates an excessive immune response
with a resultant cytokine storm [5]. The association between
HLH and NK and T-cell related malignancies has been well described in the literature [3]. However, the association between
HLH and B-cell leukemia has been rarely associated (Table 1).
It is important to note that in the majority of these cases, an
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Table 1. Reported cases of HLH associated with CLL.

CLL: Chronic Lymphocytic Leukemia; EBV: Epstein-Barr Virus; HL: Hodgkin’s Lymphoma;
HLH: Hemophagocytic Lymphohistiocytosis; IL: Interleukin; IVIG: Intravenous Immunoglobulins; R-ABVD Rituximab-Doxorubicn,
Bleomycin, Vinblastine and Dacarbazine; R-CHOP: Rituximab - Cyclophosphamide, Doxorubicin, Vincristine, and Prednisone

3

Nwosu-Iheme et al. Hematology and Leukemia 2018,
http://www.hoajonline.com/journals/pdf/2052-434X-6-2.pdf

infectious trigger was detected [10-12,14,17,18,20-22]. It can
be therefore postulated that in the setting of a dysfunctional
immune system secondary to malignancy, infections are more
likely to become overwhelming and act as a trigger for HLH.
While an unidentified infectious cause is still a possibility in
the remainder of the cases, one must also consider the possibility of noninfectious causes.
Recent observations have disclosed the possibility of gene
mutations (e.g. PFR1, STXBP2) influencing late-onset HLH
[5]. Therefore, the possibility of a familial HLH should not be
systematically ruled out in case of adult onset HLH. Immunosuppressive therapy has also been implicated as suspected
triggers in the case of HLH associated with CLL. A special
interest has been attributed to Fludarabine therapy [13,15,17]
as well as ibrutinib [9,22]. Fludarabine has a profound T cell
immunosuppressive effect that is also persistent and has
been shown to last for up to two years [17]. A viral infection
therefore, if unopposed will be more likely to induce HLH.
Ibrutinib was implicated in two cases of CLL associated HLH.
Ibrutinib is an irreversible inihibitor of Bruton’s Tyrosine Kinase
(BTK) and is extremely selective towards BTK. However, it also
inhibits several other kinases with a variable affinity. Ibrutinib
inhibits IL-2 inducible T-cell kinase (ITK) which is an essential
mediator of T-cell differentiation. The inhibition of ITK also
affects both NK cell number and degranulation, a functional
defect which that is crucial in the pathogenesis of HLH. In
addition, ITK deficient patients are prone to EBV lymphoproliferation, a known trigger for HLH6. In the case of untreated
CLL where an infectious cause was ruled out, the progression
of CLL itself should be implicated as the trigger for HLH. To
our knowledge, there has been only four cases reported to
date of HLH secondary to CLL progression in addition to our
case [5,13,16,21].
It has been observed that HLH secondary to malignancy
has a worse outcome than infection related HLH. Five-year
overall survival has been reported to be lowest in T/NKcell
lymphoma-associated HLH (12%), moderate in B-Cell lymphoma associated HLH (48%), and highest in infection-associated
or autoimmune-associated HLH (83–90%) [7]. The reported
cases of HLH associated with CLL are consistent with this poor
prognosis with a 20% survival (n=20) (Table 1). It is important
to note that in three out of these four cases, an infectious
etiology was diagnosed and treated appropriately [8,10,15].
In case of an identified trigger for the immune dysregulation
such as infection, treatment for HLH begins with ablation of
this trigger. In the absence of an identified trigger then the
gold standard remains immunosuppressive therapy with corticosteroids and etoposide based on the HLH-94 protocole1.
The study on the HLH-2004 updated protocol is currently
underway [2]. Patients with relapsed HLH or those harboring
germline mutations in genes associated with HLH such as
PRF1, UNC13D, Munc18-2, Rab27a, STX11, SH2D1A, or BIRC4,
should be considered for allogeneic stem cell transplantation
with reduced intensity conditioning [8].
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Several trials are currently underway investigating novel
therapeutic strategies in treating HLH such as tocilizumab,
a humanized monoclonal antibody to the IL-6 receptor and
NI-0501, an anti-interferon gamma monoclonal antibody [9].
There are no specific treatment recommendations for HLH
associated with malignancy in the absence of an infectious
etiology [5]. The mainstay of treatment should therefore remain
as the HLH-2004 protocol in cases of malignancy associated
HLH in the absence of an identified infectious etiology until
a more effective therapy is available. In case of a favorable
outcome, treatment directed at the malignancy should be
pursued in order to prevent the immune system from being
suppressed and therefore indirectly preventing the recurrence of HLH. Drugs that might have been implicated such
as Ibrutinib or Fludarabine should be avoided if possible.

Conclusion

Hemophagocytic lymphohistiocytosis is a dysregulated
immune response characterized by multiorgan failure with
peripheral cytopenias. Secondary HLH is usually associated
with infection, malignancy or rarely drug induced. Treatment
is directed at eliminating the trigger if identified and suppressing the immune response. In the setting of a patient with a
known history of CLL who presents with unremitting fever,
the treating physician should have a high clinical suspicion
for HLH in view of the associated immune suppression associated with the disease.
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