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Abstract Lymphoma in immuno-
compromised transplant patients is
a feared cause of morbidity and
mortality. Superimposed on the
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lymphoma and the transplantation
immunosuppression is a rare condi-
tion: hemophagocytic syndrome
(HS). HS is characterized by fever,
hepatosplenomegaly and lymphade-
nopathy, skin rashes, jaundice, coa-
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of HS is given.

gulopathy, and phagocytosis of
blood elements with pancytopenia.
Here we describe a rare but fatal
case of a kidney transplant patient
who developed T-cell lymphoma
and HS, without evidence of EBV
replication. A short review of the
diagnosis, treatment, and prognosis

Introduction

Hemophagocytic syndrome (HS) is a clinicopathologi-
cal condition characterized by fever, hepatosplenome-
galy, lymphadenopathy, skin rash, lung infiltration, jaun-
dice, coagulopathy, multiple organ failure, and promi-
nent phagocytosis of blood elements with profound cy-
topenia [22]. This disorder may represent a reaction to
infection [11, 17, 20] or hematopoietic neoplasm, espe-
cially T-cell lymphoma [5, 7, 9] The majority of HS cases
that have developed post-transplantation have been re-
lated to infection. We were able to trace 23 renal trans-
plant [2, 3, 6, 10, 16, 17, 19], 1 kidney-pancreas [19],
1 heart [14], and 2 bone marrow transplant [12, 15] reci-
pients with HS. Here we report on a third case of a non-
EBV-related T-cell lymphoma and HS following kidney
transplantation.

Case report

A 51-year-old male, on peritoneal dialysis since 1988 for end-stage
renal disease due to nephrosclerosis, received a cytomegalovirus
(CMV)-negative renal transplant in March 1994. There were two
mismatches at the HLA-A locus, one at HLA-B, and one at
HLA-DR. Immediate graft function was achieved. Maintenance
immunosuppression included cyclosporin (5 mg/kg per day), aza-
thioprine (150 mg/day), and prednisolone (30 mg/day). On the Sth
postoperative day, Banff classification grade III acute rejection oc-
curred, and the patient was treated with methylprednisolone pul-
ses (750 mg) for 4 days. On the 14th postoperative day, ongoing re-
jection was documented and successfully controlled with antithy-
moglobulin (ATG, 375 mg Merieux).

In the meanwhile, a percutaneous nephrostomy was performed
because of distal donor ureter leakage. Vancomycin was adminis-
tered for urosepsis with a methicillin-resistant strain of Staphylo-
coccus aureus. The nephrostomy catheter was successfully re-
moved and ureter reimplantation was performed 2 months later.
Felodipine was added to control hypertension.
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Fig.1 Histiocytes with erythro-
phagocytosis

In September 1994, an aseptic necrosis of the right humeral
head was diagnosed, attributed at that time to the use of steroids.
A deep venous thrombosis of the left femoral vein required pro-
longed anticoagulation. However, a thorough check-up at
12 months post-transplantation was normal.

At 15 months post-transplantation, the patient presented with
asthenia, vomiting, a 5 % weight reduction, and fever (39°C). On
physical examination, mobilization of the right shoulder was pain-
ful and hepatosplenomegaly was present. Biochemical investiga-
tion showed profound leukopenia (700/mm?® WBC with 62 % neu-
trophils, 29 % lymphocytes, 6 % monocytes, and 3 % atypical lym-
phocytes), an erythrocyte sedimentation rate of 23 mm/h, fibrino-
gen 604 mg/dl (normal range 200-400 mg/dl), hemoglobin 9.8 g/dl,
and platelets 207 - 10*/mm°. Lactate dehydrogenase (LDH) was
1086 (normal level < 512 TU/1) with elevated LDH isoenzyme frac-
tions 2 (29 %) and 3 (25 % ). Hepatic tests were initially within the
normal range. Serum creatinine was 1.26 mg/dl and creatinine
clearance was 73 ml/min.

Broad-spectrum antibiotherapy with ceftazidime and vanco-
mycin was started; azathioprine was stopped. Hemocultures, reti-
nal examination, a chest x-ray, urinalysis, and transesophageal
echocardiography were negative. There was no urinary CMV ex-
cretion and serology for CMV, herpes, adenovirus, parainfluenza,
hepatitis B virus, measles, Legionella, Mycoplasma, Borrelia, and
Burcella was negative. Recent Epstein-Barr virus (EBV) infection
was excluded (IgM < 1/40; IgG 260; EB early antigen 1/16; EB nu-
clear antigen-positive: all indicative for past infection). Anti-nucle-
ar antigen was negative. Abdominal and transplant echography
showed only marked hepatosplenomegaly. A search for Mycobac-
terium in sputum and urine was negative. Magnetic resonance ima-
ging of the right shoulder confirmed aseptic necrosis and chronic
osteitis of the humeral head. Tc “m-mAb-granulocyte scintigraphy
also demonstrated hepatosplenomegaly and discrete hypercapta-
tion of the right shoulder.

Despite treatment with antibiotics, high fever and leukopenia
persisted. Liver and renal function deteriorated (creatinine clear-
ance 27 ml/min). Thrombocytopenia (70000/mm3) and monocyto-
sis (60 % of 2400 WBC/mm?) developed. A bone marrow biopsy
showed a large population of histiocytes (37 %) with hemophago-
cytosis of platelets, white blood cells, and red blood cells (Fig.1).
A population of large lymphoid cells with atypical morphology

(moderately elevated nuclear to cytoplasmic ratio, irregular nuclei,
and granular cytoplasm) and abnormal phenotype (CD2, CD7,
CD8, and HLA-DR-positive but CD3, CD16, CD56 and CD57-ne-
gative) was present. T-cell lymphoma and HS were diagnosed.

A modified regimen of cyclophosphamide, 375 mg/m? (50 %
dose reduction), and methylprednisolone, 120 mg/day, was admi-
nistered. Cyclosporin was stopped. However, the clinical situation
degraded further into respiratory failure. A ventilator-associated
pneumonia and sepsis with multiresistant Klebsiella oxytoca occur-
red, and imipenem was started. Jaundice, hepatic insufficiency, a
macular rash, and diffuse intravascular coagulopathy (DIC) devel-
oped.

The patient evolved further into multiple organ failure with
septic shock, acute renal failure, pancytopenia and coagulopathy,
and respiratory and liver failure. Finally, he developed a massive
subdural hemorrhage and died of cerebral edema 18 days after
being admitted to the hospital.

Bone marrow, lymph nodes, spleen, and liver were infiltrated
by a lymphoma on autopsy. The large atypical lymphoid cells
were immunohistochemically positive for T-cell markers UCHLL1
(CD45R0) and Ber-H2 (CD30) and negative for B-cell markers
MB?2 and LN2 (CD20). The erythrophagocytes were positive for
KP1 (CD68). Bone marrow was dominated by macrophages with
hemophagocytosis. Immunohistochemistry for the late membrane
protein of EBV and the PCR analysis for the EBV genome in liver,
lung, bone, spleen, and lymph nodes were negative. T-cell antigen
receptor gene rearrangement was not observed.

Discussion

In their initial description of the hemophagocytic syn-
drome, Risdall et al. distinguished this condition from
malignant histiocytosis [17]. Since then, many associ-
ated conditions have been described. The clinicopatho-
logical picture of the hemophagocytic syndrome is char-
acterized by a myriad of signs including fever, hepatos-
plenomegaly, lymphadenopathy, skin rashes, lung infil-
tration, jaundice, coagulopathy, multiple organ failure,
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and phagocytosis of blood elements with cytopenias.
However, minimal diagnostic criteria have not yet been
clearly established.

In 1992, Wong et al. [22] proposed the following diag-
nostic histological requirements for HS: (1) demonstra-
tion of phagocytosis of red cells, white cells, platelets,
and erythroblasts by histiocytes (at a minimum of 2 %
of all nucleated marrow cells) and (2) cytopenia in at
least two cell lines. The cytopenia is due to the hemo-
phagocytosis itself, splenic sequestration, or the under-
lying disease {lymphoma, lupus, or direct viral suppres-
sion of bone marrow). Furthermore, fever is always pre-
sent. Liver, spleen, and lymph node enlargement are
common, probably due to the underlying disease. Hepa-
tic tests are disturbed in two out of three cases. Prolong-
ed prothrombin time and activated partial thromboplas-
tin time are found in one-third of the patients. DIC oc-
curs frequently. Normochromic and normocytic anemia
develop within a few weeks. Reticulocyte count is low.
The serum level of ferritin can give an indication of dis-
ease activity. Atypical lymphocytes may be present in
the peripheral blood smear.

Malignant lymphoma seems to be the most common
associated pathology in the hematological literature
[22]. T-cell lymphoma and anaplastic large cell lympho-
ma, but also B-cell lymphoma, may coexist. Infections
are the second most important associated condition. In-
itially, HS was thought to occur as a virus-associated
disease. In particular, EBV but also Herpes viruses,
CMYV, adenovirus, parainfluenza, hepatitis B, and Den-
gue virus have been implicated. Fungi and bacterial in-
fections include Candida, Histoplasma, and Staphyloc-
cus aureus, beta-hemolytic Streptococcus, Staphylococ-
cus faecalis and milleri, tuberculosis, Salmonella typhi,
Brucella, Escherichia coli, Acinetobacter species, Ricket-
tsia species, Chlamydia psitacci, and also toxoplasmosis
and leishmaniasis [1, 18, 19]. In a study of 40 Oriental
patients with HS, systemic lupus erythematosus was
present in 2 patients [22, 23]. Prior immunosuppression
(corticotherapy, chemotherapy, postsplenectomy, or
AIDS) induced the syndrome in eight of the cases. Fa-
milial forms known as familial lymphophagocytic
lymphadenopathy and erythrophagocytic lymphohis-
tiocytosis have been described [4].

Fatality occurs in up to 40 % of all immunodepressed
cases and is mainly due to bleeding, opportunistic infec-
tion, liver failure, and the underlying pathology. DIC is
a bad prognostic factor since, in a series of 11 patients,
only one survived [22]. In cases of survival, there is rapid
recovery of the blood cell lines within 1 or 2 weeks.
Liver tests recover after 34 weeks.

The most important differential diagnosis is malig-
nant histiocytosis [21]. Further differential diagnosis in-
cludes eliminating histiocytic medullary reticulosis, fa-
milial hemophagocytic lymphohistiocytosis, and X-
linked lymphoproliferative syndrome [4, 11].

Treatment of HS consists of transfusion of packed
cells and platelets, if required, and treating the underly-
ing condition with cytotoxic agents, steroids, or antimi-
crobial therapy. Intravenous administration of immune
globulins is sometimes successful [8].

Infections with bacteria and viruses (EBV, CMV,
herpes) are common in immunosuppressed transplant
recipients, some of which may, on rare occasions, be as-
sociated with hemophagocytosis. In the literature, we
were able to trace 21 renal transplant [2, 3, 6, 16, 17,
19], 1 kidney-pancreas [19], 1 heart transplant [14] and
2 bone marrow transplant recipients [12, 15] who were
all found to have infection-associated HS. In our pa-
tient, however, viral or EBV-associated disease was ex-
cluded by negative serological testing, absence of a viral
illness in the weeks prior to the disease, the presence of
a hypercellular marrow compared to the hypocellular
marrow, and the atypical lymphocytes of the infection-
related HS, which is different from the original descrip-
tion of HS [17]. In our patient, HS occurred in the set-
ting of disseminated T-cell lymphoma. Post-transplant
lymphoproliferative disease (PTLD) complicates in-
tense immunosuppression following organ transplanta-
tion in approximately 2 % of cases; the majority of tu-
mors arise from B lymphocytes, whereas 15 % are of T-
cell origin [13]. As in our patient, the high-dose immu-
nosuppression that is given to control ongoing rejection
post-transplantation very likely contributes to the de-
velopment of lymphoma cell proliferation. The associa-
tion of T-cell lymphoma with HS is not totally unexpect-
ed. Indeed, neoplastic T cells may secrete cytokines that
stimulate histiocytes to proliferate and phagocytize he-
mopoietic cells, such as tumor necrosis factor (TNF),
interferon-a (IFN-a), interleukin-1 (IL-1), interleukin-
6 (IL-6), and macrophage colony-stimulating factor
(M-CSF). Also, elevation of soluble IL-2 receptor and
CDS8 has been reported [9, 20]. However, T cell-associ-
ated HS is extremely rare following renal transplanta-
tion; only two cases have been reported [10, 19].

In conclusion, HS is rarely associated with malignan-
cy or infection in febrile, immunosuppressed transplant
recipients with pancytopenia. Prominent hemophagocy-
tic activity in bone marrow will confirm this condition.
Exhaustive microbiological screening may reveal infec-
tion-related HS, whereas the presence of lymphocytes
with atypical morphology and phenotype should raise
suspicion of lymphoma-associated HS.
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