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Post-transplant lymphoproliferative disorder (PTLD) is a rare and
severe complication that occurs after kidney transplantation. Most
cases of PTLD are associated with reactivation of the Epstein-Barr
virus (EBV), which often happens during the early phases following
transplantation. Hemophagocytic lymphohistiocytosis (HLH) is
an inflammatory syndrome characterized by a cytokine storm
originating from activation of the reticuloendothelial system, leading
to multi-organ failure (MOF). Herein, we present a case of late-onset
EBV-positive hairy cell leukemia in a kidney transplant recipient
who concurrently developed HLH. Diagnosing and managing
HLH can be particularly challenging, as it can mimic sepsis. This
is especially true for transplant recipients, where diagnosing and
treating such conditions are difficult. Immunosuppressive therapy,
malignancies like lymphoma, and EBV infection are recognized
risk factors for developing HLH. However, very few cases have
reported the simultaneous occurrence of HLH and PTLD.
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Post-transplantation lymphoproliferative
disorder (PTLD) is a rare complication that occurs
after kidney transplantation. Approximately 85% of
PTLD cases after kidney transplantation are B-cell
lymphomas.! The risk factors for the development
of PTLD include Epstein-Barr virus infection and
immunosuppression. The prevalence of PTLD
after kidney transplantation is estimated to be
between 0.4% and 0.5%.% The highest incidence of
PTLD after kidney transplantation occurs within
the first year post-transplantation.® Epstein-Barr
Virus (EBV) is present in over 90% of early-onset
B-cell PTLD cases.* Conversely, EBV-negative PTLD
tends to arise later and is associated with a poor
prognosis.® Hairy cell leukemia (HCL) is an indolent
B-cell leukemia characterized by pancytopenia,
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monocytopenia, splenomegaly, and hair-like
projections on lymphocytes.® It possesses distinct
morphological, immunophenotypic, and genetic
characteristics, including central nuclei, abundant
cytoplasm, and expression of CD20, CD22, CDl11c,
CD123, CD25, CD103, T-box transcription factor
21 (TBX21), annexin A1l (ANXAT1), Fluorescein-
conjugated Monoclonal Clone 7 (FMC7), CD200,
and weak cyclin D1 (CCND1).” HCL is rare and
has an annual incidence of about 0.3 cases per
100,000, which accounts for around 2% of all
leukemias.® Patients often experience nonspecific
symptoms and an increased susceptibility to
infections, whereas rare manifestations include
cutaneous symptoms, bone infiltration, and
central nervous system (CNS) involvement.”
Hemophagocytic Lymphohistiocytosis (HLH) is
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an inflammatory, fatal syndrome characterized
by fever, hepatosplenomegaly, Pancytopenia,
hypofibrinogenemia, hypertriglyceridemia, and
hemophagocytosis in the bone marrow, spleen,
and lymph nodes. It is also associated with low
natural killer (NK) cells, ferritin level > 500 ng/ml,
elevated soluble CD25, and liver dysfunction.”!?
HLH is characterized by cytokine storm resulting
from activation of the reticuloendothelial system.!!
It is a septic-like inflammatory syndrome that
rapidly progresses to multi-organ failure (MOF).
HLH is also associated with infectious conditions
such as infectious mononucleosis (IM) caused by
EBV and malignancies such as lymphoma; however,
few cases have described an association between
HLH and EBV-negative PTLD.? Since HLH can
present similarly to sepsis, it can be challenging
for clinicians to distinguish between the two
conditions, especially in PTLD patients. In this
article, we describe an adult kidney transplant
recipient who developed HLH associated with
post-transplantation hairy-cell leukemia.

A 37-year-old woman, a known case of kidney
transplantation since 22 years ago, was admitted to
Modarres Hospital, Tehran, Iran, with complaints
of weakness and fatigue, fever, vertigo, vomiting,
and oliguria. She also mentioned a weight loss of
approximately four kilograms in the last 6 months
and episodes of night sweats. Her symptoms began
20 days before admission, and in recent days,
she has experienced both epistaxis and vaginal
bleeding. She had a history of end-stage kidney
disease (ESKD) of unknown cause from 1997 to
2001, during which she underwent hemodialysis
and eventually received a kidney transplant from
a living donor in 2001. Her transplanted kidney
was rejected in 2008 due to drug interruptions
caused by poor medical adherence; however, after
improving her adherence to treatment, a second
kidney transplantation from a deceased donor
was performed in the same year. The patient had
received immunosuppression induction therapy
with Thymoglobulin (1.5 mg/kg/day for 7 days),
Methylprednisolone (500mg/day for 3 days), and
Intravenous Immunoglobulin (IVIG) (20 g/day
for 5 days). Afterward, she received Azathioprine
(1.5 mg/kg/day), Cyclosporin (75 mg/day), and
Prednisolone (30 mg/day) as maintenance therapy.
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Physical examination showed an ulcerative lesion
in the mouth, petechia, and purpura on the skin.
No lymphadenopathy was detected in the cervical,
axillary, inguinal, and paraaortic regions. On
abdominopelvic examination, splenomegaly and
positive shifting dullness were detected, along
with bilateral edema in the lower extremities. On
abdominopelvic sonography, the liver appeared
normal in size and echogenicity, and the spleen
size was 155 mm; mild to moderate ascites were
also observed. The native kidneys were seen with
increased echogenicity, but the transplanted kidney
was detected in the left lower quadrant (LLQ) with
normal echogenicity and size. The lung computed
tomography (CT) scan revealed bilateral patchy
ground-glass infiltration, accompanied by atelectasis
and nodules located in the peripheral regions of
the right middle lobe (RML) and right lower lobe
(RLL), which could be indicative of fungal infections
such as aspergillosis. Additionally, minimal bilateral
pleural effusion was seen, but without mediastinal
lymphadenopathy. In the abdominopelvic CT scan,
splenomegaly, atrophic native kidney, and free
fluid in the abdominopelvic cavity were noted.
A sclerotic focus was detected in pelvic bones.
Blood tests revealed elevated liver enzymes,
lactate dehydrogenase (LDH), triglycerides,
and Epstein-Barr virus (EBV) antibodies, along
with thrombocytopenia, anemia, and decreased
fibrinogen. (Table 1) Urinalysis showed 1-2 white
blood cells (WBC) and 0-1 red blood cells (RBC).

Five days after admission, the patient developed
pancytopenia and severe anemia (Hemoglobin level
of 6/5 g/dl). A bone marrow aspiration and biopsy
revealed fibrotic bone marrow containing numerous
histocytes with evidence of hemophagocytosis,
lymphoid cells, and some atypical cells. (Figure 1,2)

Furthermore, positive Dako B-cell Antibody 44
(DBA-44), CD45, CD20, CD11c, and B-Raf proto-
oncogene, serine/threonine kinase (BRAF) in the
immunohistochemistry (IHC) study indicated the
diagnosis of hairy cell leukemia (HCL). Fever,
pancytopenia, elevated ferritin levels, splenomegaly,
Hypertriglyceridemia, hypofibrinogenemia, and
Hemophagocytosis in the bone marrow confirmed a
diagnosis of Hemophagocytic Lymphohistiocytosis
(HLH). High-dose Dexamethasone (8 mg TDS) and
etoposide (100 mg/m?/week) were administered
as initial treatment for HLH. Additionally, the
patient received IVIG (20 g/day) for 5 days
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Table 1. Blood test results showing elevated triglycerides, LDH, and liver enzymes

Parameter Measured Value Units Standard Range
White Blood Cells (WBC) 1,700 /uL 4,000-11,000 /uL
Triglycerides 432 mg/dL <150 mg/dL
Hemoglobin (Hb) 9.1 g/dL 12.0-16.0 g/dL
Platelets (PlIt) 77,000 /uL 150,000-400,000 /uL
Prothrombin Time (PT) 14.5 seconds 11-13.5 seconds
Partial Thromboplastin Time (PTT) 34 seconds 25-35 seconds
Creatinine (Cr) 1.65 mg/dL 0.6—1.2 mg/dL
International Normalized Ratio (INR) 1.29 None 0.8-1.2
Lactate Dehydrogenase (LDH) 2,160 U/L 140-280 U/L
Epstein-Barr Virus (EBV) IgM 71.9 AU/mL < 36 AU/mL (negative); > 40 AU/mL (positive)
Epstein-Barr Virus (EBV) IgG 30.9 AU/mL < 18 AU/mL (negative); > 22 AU/mL (positive)
Haptoglobin 0.01 g/L 0.3-2.0 g/L
A Disintegrin And Metalloproteinase with 10 % 267%

Thrombospondin Motifs 13 (ADAMTS13)

Ferritin > 1,000 ng/mL 20-200 ng/mL (for women)
Parvovirus B 19 PCR Negative None Negative
Fibrinogen 60 mg/dL 200400 mg/dL
CD25 2,800 U/mL 0-1,000 U/mL
Alanine Aminotransferase (ALT) 193 U/L 7-35 U/L (for women)
Aspartate Aminotransferase (AST) 265 U/L 8-33 U/L
Erythrocyte Sedimentation Rate (ESR) 91 mm/hr 0-20 mm/hr
Reticulocytes (Retic) 0.2 % 0.5-2.5% of total RBC

Figure 1. Bone marrow biopsy at high magnification (x1000) Figure 2. Bone marrow biopsy at 400x magnification displaying
shows diffuse infiltration by lymphoid cells with pale cytoplasm a dense interstitial infiltration of atypical lymphoid cells replacing
and occasional “fried egg” appearance. normal hematopoietic elements.

and plasmapheresis for 6 sessions. She was also she developed worsening of pancytopenia, fever,
administered amphotericin B (3 mg/kg liposomal) night sweats, hypotension, and respiratory failure
due to radiologic evidence of a fungal infection that required mechanical ventilation. Within
seen in the lung CT scan; however, due to the hours, she developed hyperbilirubinemia (total

patient’s low platelet count, a bronchoscopy bilirubin level of 4 mg/dl), elevated LDH (3100
could not be performed. In the following days, U/L), and eventually multiorgan failure (MOF),
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disseminated intravascular coagulation (DIC), and
anuria. Continuous renal replacement therapy was
started. Due to the suspicion of fungal infection,
Cladribine or rituximab was not being prescribed
for the treatment of Hairy cell leukemia. Despite
the treatments for HLH and broad-spectrum
antibiotics, the patient died after several days.

Hemophagocytic Lymphohistiocytosis (HLH)
is a hyperinflammatory syndrome resulting
from cytokine release from the activated
reticuloendothelial system. Since HLH has a
nonspecific presentation and overlaps with sepsis
and other diseases, diagnosis is challenging. It has
a high mortality rate of 40%-50%. In most patients,
HLH s triggered by infections, autoimmune diseases,
and malignancies like lymphoma. HLH associated
with lymphoma has a worse prognosis than HLH
triggered by infections or autoimmune diseases.'? In
a Swedish study about malignancy-associated HLH,
the author concluded that lymphoma-associated
HLH is more prevalent in men than women, and
the median age of lymphoma-associated HLH
at the time of diagnosis was 60 years. However,
patients with T non-Hodgkin lymphoma (T-NHL)
associated with HLH were younger in comparison
to B non-Hodgkin lymphoma (B-NHL) with HLH.13
In contrast to these findings, our patient was a
young woman (36 years old) with HLH associated
with hairy-cell leukemia. Another study indicated
prior iatrogenic or acquired immunosuppression,
including that induced by the immunodeficiency
virus or medications like steroids and azathioprine,
was identified as a risk factor for HLH.!? In our
study, the patient had received azathioprine and
steroids for kidney transplantation, which is
also considered as a risk factor for HLH. In the
mentioned study,!® the author concluded that,
based on the Ann Arbor classification,* which
stratifies disease by number and location of nodal
regions, extranodal involvement, and systemic (B")
symptoms, nearly all lymphoma-associated HLH
cases present in stages III and IV. Additionally,
over half of these patients had lymphoma
infiltrations in their bone marrow.1% In our case,
the patient also presented in an advanced stage
and exhibited bone marrow involvement with
malignant lymphocytes infiltration. The cohort
study on lymphoma-associated hemophagocytic
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lymphohistiocytosis (LA-HLH) demonstrated
that the survival of LA-HLH is less than one
month without treatment or if only HLH-directed
treatment is administered,*® which is in line with
our patient’s survival of less than one month despite
receiving treatment for HLH. In a study involving
225 patients with LA-HLH, approximately 60% of
the participants presented with pancytopenia and
elevated ferritin levels were found in 90% of these
patients. Additionally, 62% of the patients exhibited
high triglyceride levels, while 42% had decreasing
fibrinogen levels. In this study, 98% of patients
had elevated CD25 levels, and the CD25/ferritin
ratio was higher in patients with HLH induced by
B-NHL.!? Another study found that an association
between lymphoma pathophysiology and EBV
tropism increases HLH development.!® In our study,
the patient presented with pancytopenia, elevated
ferritin level more than1000 ng/ml, elevated soluble
CD25 (more than 2600 U/ml), elevated triglyceride
(432 mg/dl), decreased fibrinogen (60 mg/dl), and
a positive EBV polymerase chain reaction (PCR).
The laboratory findings of our patient were similar
to those of the mentioned studies. The pathology
of PTLD is heterogeneous; the most common
pathology is diffuse large B-cell lymphoma and,
less commonly, Burkitt lymphoma and plasma cell
neoplasms.* However, hairy cell leukemia (HCL)
is an infrequent B-cell malignancy consistent with
pancytopenia and splenomegaly. The incidence
of HCL after solid organ transplantation is very
low. HCL has only been documented in two solid
organ transplant recipients: one patient after a
kidney transplant and another after a cardiac
transplant.!” There have been no documented cases
of concurrent HCL and HLH following kidney
transplantation. This report presents the first case
of the simultaneous occurrence of HCL and HLH
after kidney transplantation.

We report a rare case of an adult kidney transplant
recipient who developed Epstein-Barr virus (EBV)-
positive Hairy Cell Leukemia (HCL) concurrent
with Hemophagocytic Lymphohistiocytosis (HLH)
14 years post-transplantation. To the best of our
knowledge, this is the first documented case of
an adult kidney transplant recipient experiencing
simultaneous HCL and HLH. Given the poor
prognosis associated with HLH in the context of



Post-Transplant Hairy Cell Leukemia with HLH—Ghazizadeh et al

PTLD and the overlap of its symptoms with sepsis
and multi-organ failure (MOF), diagnosing and
treating this condition poses a significant challenge
for physicians, particularly in transplant recipients.
HLH should be included in the differential diagnosis
of sepsis and MOF to ensure the timely initiation
of treatment.
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