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Erythrophagocytosis by Myeloid Cells in a Patient with

Myeloproliferative Disorder
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This report documents a case of myeloid erythrophago-
cytosis in a patient with myeloproliferative disorder. The
patient had pancytopenia and his marrow was hyperplastic
with erythrophagocytosis by myeloid cells of various stages,
including myeloblasts. He was diagnosed to have a prefibrotic
stage of chronic idiopathic myelofibrosis. The erythrophago-
cytosis by myeloid cells persisted even after 2 months of
treatment for the primary disorder.
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INTRODUCTION

Erythrophagocytosis by myeloblasts has been
reported in only a few patients with acute my-
eloid leukemia,"” chronic myelogenous leukemia
in blast crisis,” and myelodysplastic syndrome.”
Immature myeloid cells such as promyelocytes,
myelocytes, metamyelocytes, as well as band neu-
trophils showing erythrophagocytosis, have also
been reported in a patient with refractory anemia
with an excess of blasts in transformation.”

We report here a case of erythrophagocytosis by
myeloid cells in a patient with a prefibrotic stage
of chronic idiopathic myelofibrosis and with
secondary myelodysplasia. To our knowledge,
this is the first such case of erythrophagocytosis
by myeloid cells in Korea.
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CASE REPORT

A 57-year-old man was admitted to the Ajou
University Hospital in January 2001, complaining
of persistent anal bleeding after an operation for
an anal fissure at a local clinic. On admission, his
palpebral conjunctivae were slightly pale but no
other physical abnormality was observed.

Peripheral blood count revealed pancytopenia
(white blood cell [WBC] count 1.5 x 10°/1L,
hemoglobin [Hb] 7.9 g/dL, and platelet count 12
x 10° /1L). A bone marrow study revealed a shift
to the left of the myeloid series, several foci of
abnormal localization of immature precursors
(ALIP), and dysplastic changes of the myeloid and
megakaryocytic series. All maturation stages of
myeloid precursors showed erythrophagocytosis
(Fig. 1). Monocytes and lymphocytes engulfing
red blood cells were also present, although rarely.
No cells engulfing normoblasts, myeloid cells, or
platelets were observed. The cellularity of bone
marrow was 90% with panmyelosis (Fig. 2).
Plasmacytosis (2%) with several Russell bodies
was also observed. Reticulin and Masson tri-
chrome stains revealed a mild increase in reticulin
and collagen fibers. The patient was diagnosed to
have a cellular phase of idiopathic myelofibrosis
with secondary myelodysplasia.

In addition, the patient showed seropositivity
for Epstein-Barr virus (EBV)-early antigen (EA)
IgM, EBV-EA IgG, Epstein-Barr virus nuclear
antigen (EBNA) IgG, viral capsid antigen (VCA)
IgG, and cytomegalovirus (CMV) IgM. Cytoge-
netic analysis was performed using a routine
G-banding method which revealed 46, XY. He was
treated conservatively with granulocyte-colony
stimulating factor (G-CSF), blood transfusion, and
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Fig. 1. Bone marrow aspirate (A to C, Wright-Giemsa stain; D, specific esterase stain) showing erythrophagocytosis in
a variety of the myeloid cells. A, myeloblast; B, promyelocyte; C, myelocyte; D, specific esterase positivity in an

erythrophagocytic myeloid cell.

Fig. 2. Bone marrow biopsy (H&E stain) showing hyper-
cellular marrow with panmyelosis.

antibiotics, for a period of 60 days.

Seventy days after the initial admission his
anemia was aggravated and he was readmitted.
Pancytopenia (WBC count 1.8 x 10°/uL, Hb 4.9
g/dL, and platelet count 21 x 10°/uL) with an

increase in the number of normoblasts (20/
100WBCs) was noted. Examination of the bone
marrow at this time revealed 100% cellularity,
marked erythroid hyperplasia (myeloid : erythroid
ratio=1:10), and secondary dysplastic changes in
the erythroid and myeloid series. Erythrophago-
cytosis by myeloid cells was again observed. The
patient was treated with low-dose Ara-C, G-CSF,
and blood transfusion. After discharge he was
administered with erythropoietin, G-CSF, folic
acid, and vitamin B complex as an outpatient for
15 months.

Two years after the first admission, follow-up
bone marrow aspiration and biopsy were per-
formed. The aspiration failed and the biopsy
revealed a marked increase of reticulin fibers with
osteosclerosis, indicating progression to a fibrotic
stage of chronic idiopathic myelofibrosis. No evi-
dence of progression to overt leukemia was de-
tected in samples of the peripheral blood obtained
throughout his clinical course.
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DISCUSSION

Phagocytosis involves two steps: “binding” and
“ingestion”. The receptors involved in “binding”
include CR1 (binding C3b) and CR3 which are
receptors for complement; receptors for IgG, Fc
receptors (FcR); and the receptor for fimbriae,
gp150. CR1 initially appears in band-form neutro-
phils, CR3 and FcR are first detected at the
promyelocyte stage, and gp150 is first detected at
the myelocyte stage.’ The C3 receptor tightly
binds C3b but not native C3. On the other hand,
it is well known that the complement system is
activated and C3b is therefore readily available in
disseminated intravascular coagulation. Lobreglio
and Valacca reported a case of immune hemolytic
anemia showing peripheral blood granulocytes
that had phagocytized erythrocytes.”

It is not clear why erythrophagocytosis appears
in the myeloid cells. It has been reported that
certain leukemic blasts show normal phagocytic
response, although the digestion of the engulfed
erythrocytes may be slow.” Kuyama, et al. re-
ported a case of myelodysplastic syndrome
associated with erythrophagocytosis by blasts and
myeloid cells, but not in monocytes or macro-
phages.7 They assumed either an aberrant expres-
sion of Fc or C3b receptor or a lack of an adequate
amount of lysosomes to digest the engulfed
erythrocytes in the myeloid cells. Some investi-
gators suggest an association of several cytokines
such as IL-2, IFN-y, and TNF-a.""*? Mori, et al.
reported that the expression of mRNA of TNF- e«
was greatly increased as detected by semi-quanti-
tative RT-PCR on the bone marrow mononuclear
cells in a patient with minimally differentiated,
acute myeloid leukemia showing erythrophago-
cytosis.” Unfortunately, we could not perform any
tests that could confirm the possible mechanisms
of the erythrophagocytosis mentioned above.

All patients that have been reported to show
erythrophagocytosis by myeloblasts and/or other
myeloid cells, including the present case, had clo-
nal disorders, such as acute or chronic leukemia,
myelodysplastic syndrome, and myeloprolifera-
tive disorders as in our case. We suggest that the
abnormalities which induce erythrophagocytosis
might occur at a stem cell level. However, further
study may be necessary to prove the clonality of
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the myeloid cells showing erythrophagocytosis.
The patient described showed seropositivity for
EBV IgM and CMV IgM, and the possibility of
virus associated hemophagocytic syndrome was
also considered. However, the latter possibility
involves histiocytes and/or macrophages, which
engulf normoblasts, erythrocytes, myeloid cells of
various stages, and/or platelets. The bone marrow
cells showing erythrophagocytosis in this case
were proved by simple morphology and specific
esterase stain to be myeloid cells (Fig. 1).

REFERENCES

1. Yeh SP, Wang YC, Su JL, Hsueh EJ, Yu MS, Wu H.
Near-tetraploid minimally differentiated acute myeloid
leukemia with extensive erythrophagocytosis by leukemic
blasts. Ann Hematol 2000;79:36-9.

2. Mori H, Tawara M, Yoshida Y, Kuriyama K, Sugahara K,
Kamihira S, et al. Minimally differentiated acute myeloid
leukemia (AML-MO0) with extensive erythrophagocytosis
and del(20)(q11) chromosome abnormality. Leuk Res
2000;24:87-90.

3. Imashuku S, Hibi S, Kuriyama K, Todo S. Hemophago-
cytosis by leukemic blasts in a case of acute megakar-
yoblastic leukemia with t(16;21)(p11;q22). Int ] Hematol
1999;70:36-9.

4. Coulthard S, Chase A, Orchard K, Watmore A, Vora A,
Goldman JM, et al. Two cases of inv (8)(p11q13) in AML
with erythrophagocytosis: a new cytogenetic variant. Br
J Haematol 1998;100:561-3.

5. Shimizu H, Ui T, Kawai S, Kaneko Y, Fujimoto T. Acute
leukemia with active hemophagocytosis, positive immu-
nologic markers for the megakaryocyte-platelet lineage,
and translocation (16;21)(p11;q22). Jpn J Clin Hematol
1990;31:704.

6. Shanley J, Cline M. Phagocytosis of hematopoietic cells
by blast cells in blast crisis of chronic myelogenous
leukemia. West ] Med 1977,126:139-41.

7. Kuyama J, Fushino M, Take H, Kanayama Y. Myelody-
splastic syndrome associated with erythrophagocytosis
by blasts and myeloid cells. Int ] Hematol 1995;62:243-6.

8. Abramson JS, Wheeler JG. Maturation of neutrophil. In:
The neutrophil. Oxford: IRL press; 1993. p.9-11.

9. Lobreglio G, Valacca A. Images in clinical medicine-
Erythrophagocytosis. N Engl ] Med 2001;344:897.

10. Gori-Bergamini Z, Spremolla G. Erythrophagocytosis in
acute myeloblastic leukemia: a morphological and
ultrastructural study. Haematologica 1979;64:597-610.

11. Tsuda H. Hemophagocytic syndrome (HPS) in children
and adults. Int ] Hematol 1997;65:215-26.

12. Laurencet FM, Chapuis B, Roux-Lombard P, Dayer JM,
Beris P. Malignant histiocytosis in the leukemic stage:
A new entity (M5c-AML) in the FAB classification?
Leukemia 1994;8:502-6.



