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Hemophagocytic syndrome with erythrocyte
phagocytosis by the myeloid precursors in a
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ABSTRACT
Hemophagocytic syndrome is characterized by fever, fatigue, weight loss, lymphadenopathy, and laboratory abnormalities including pancytopenia, liver dysfunction, hypertriglyceridemia and hyperfibrinemia. Histopathologically, lesions are characterized by mononuclear cell infiltration with marked histiocyte proliferation and
phagocytosis of erythrocytes, leukocytes, platelets and their precursors by activated macrophages in the reticuloendothelial tissues. Hemophagocytic syndrome may develop from strong immunological stimuli such as severe infection, malignancy and autoimmune diseases.
We present a 73-year-old man with acute myeloblastic leukemia FAB M2 type (AML M2) whose bone marrow histology showed unusual hemophagocytosis by myeloid cells and myeloblasts.
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ÖZET
Myeloid öncül hücreleri ve myeloblastlar taraf›ndan eritroid fagositozu ile seyreden hemofagositik
sendromlu AML-M2 olgusu
Hemofagositik sendrom, ateﬂ, halsizlik, kilo kayb›, lenfadenopati ve pansitopeni, bozulmuﬂ karaci¤er fonksiyon
testi, hipertriglserdemi, hiperferritinemi ile karakterli klinik tablodur. Histopatolojik olarak, retiküloendotel dokularda histiositten zengin mononükleer hücre infiltrasyonu ve active makrofajlar taraf›ndan eritrosit, lökosit, platelet
ve bunlar›n öncül hücrelerinin fagositozlar› ile karekterlidir. Hemofagositik sendromun, ﬂiddetli enfeksiyon, malign
ve otoimmün hastal›klar gibi güçlü immünolojik uyaranlar sonucu geliﬂti¤i düﬂünülmektedir.
Anahtar kelimeler: Hemofagositik sendrom, akut myeloblastik lösemi, AML
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INTRODUCTION
Hemophagocytic syndrome (HPS) is an unusual acute syndrome that presents with fever, fatigue, weight loss, profound pancytopenia, hepatosplenomegaly, lymphadenopathy, hypertriglyceridemia, hyper-fibrinemia and abnormal liver function
due to widespread tissue infiltration by phagocytosing histiocytes [1]. HPS can be a primary disorder,
i.e. familial autosomal recessive trait as seen in
children, or a secondary disorder related to infections, malignancies or autoimmune diseases [2-5].
Several malignancies are associated with HPS, the
most common being hematological malignancies
such as lymphoma, acute leukemia and multiple
myeloma [1,6-8]. Histological findings usually include accumulation by the reticuloendothelial system of activated macrophages showing phagocytosis of hematopoietic cells [5,9]. Phagocytosis of hematopoietic cells by the blastic cells has rarely been reported in the literature [10-12].
We present an unusual case of HPS with bone
marrow histology showing the phagocytosis of
erythrocytes by myeloid precursors, even by myeloblasts, rather than activated macrophages.
CASE REPORT
A 73-year-old man was admitted to our Hematology Department with left hypochondriac pain
and epistaxis. Physical examination revealed fever
higher than 39°C, pallor and hepatosplenomegaly.
Laboratory data at presentation were as follows:
leukocyte count: 14x109/L, platelet count:
97x109/L, hemoglobin: 9 g/dl, GGT: 110 U/L, total bilirubin: 1.9 mg/dl, albumin: 2.9 g/dl, lactate

Figure 1 (a, b). Leukemic blasts and granulocytic cells
that show hemophagocytosis in the bone marrow aspirate (Hematoxylin and eosin [H&E] x100).
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dehydrogenase (LDH): 1147 U/L, triglyceride: 198
mg/dl and ferritin: 19116 mg/L. Peripheral blood
smear examination showed presence of 20% myeloblasts. Bone marrow aspiration and biopsy revealed infiltration with 60% myeloblastic cells, and
the patient was diagnosed with acute myeloid leukemia (AML) M2. He received a first course of
cytosine arabinoside plus idarubicin (7+3) as induction chemotherapy. The fever persisted after
the initiation of chemotherapy and broad spectrum
antibiotics and antifungal agents were given to the
patient for empirical treatment of febrile neutropenia. Infectious pathogens were not identified in the
microbiological cultures of the blood, urine and
sputum. The viral serology for cytomegalovirus
(CMV), Epstein-Barr virus (EBV), hepatitis A, B
and C, parvovirus and human immunodeficiency
virus (HIV) were all negative. CMV DNA test was
also negative. The chest X-ray and high resolution
thoracic computerized tomography were normal.
Considering the persistent fever, hepatosplenomegaly and pancytopenia, bone marrow aspiration
was repeated and we observed phagocytosis of
erythrocytes not only by macrophages but also all
myeloid precursors, even myeloblasts (Figures 1
a,b and 2 a,b). Bone marrow infiltration with 30%
of myeloblasts was present simultaneously.
Due to the patient’s poor condition, his family
requested his discharge from the hospital, and he
died at home two days later.
DISCUSSION
We present herein an unusual case of hemophagocytosis by myeloid cells and myeloblasts. HPS

Figure 2 (c, d). Macrophages showing hemophagocytosis
in the bone marrow aspirate (H&E x 100).
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is characterized by systemic activation of benign
histiocytes by strong immunological stimuli including severe infections, malignancy, autoimmune
disorders and some drugs, showing extensive phagocytosis of hematopoietic cells in reticuloendothelial tissues [1]. Our patient had persistent fever,
severe pancytopenia, hepatosplenomegaly, signs of
hepatic dysfunction, hyper-fibrinemia and hypertriglyceridemia. He did not respond to either the
antimicrobial therapy or chemotherapy. No viral,
bacterial or fungal infectious agents were isolated.
At the time of diagnosis of AML, hemophagocytosis was not observed. Persistent fever and pancytopenia started after the completion of chemotherapy. The triggering factor for HPS in this patient
may have been the drugs used during the combination chemotherapy. However, another interesting
point in this case was bone marrow histology showing hemophagocytosis, not only by the activated
macrophages but also the myeloid precursors including myeloblasts. There are very few publications in the literature reporting hemophagocytosis
by myeloid or blastic cells [10-12]. Two of these
papers reported that hemophagocytosis was related to t(16;21) (p11;q22). Imashuku et al. [10] reported hemophagocytosis by leukemic blasts in 7
AML patients with t(16;21) (p11;q22). They argued that phagocytic activity in the leukemic blasts
might be closely related to specific gene abnormalities. They also claimed that AML patients with
t(16;21) (p11;q22) were characterized by their relatively young age (median: 22 years), presence of
various subtypes of FAB, and poor prognosis. We
could not carry out bone marrow cytogenetic
analysis and the age of the patient was advanced,
in contrast to the literature, but his disease showed
poor prognosis as reported before.
We aimed to share the clinical characteristics
and photomicrographs of bone marrow histology
of this rarely seen case in light of the related literature. Hemophagocytosis should be kept in mind in
patients with uncontrolled persistent fever and
unexpected pancytopenia.
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