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Dear Editor,

Patients with AML of the bone marrow (BM), multiple myeloma,
malignant lymphoma, solid tumor BM invasion, and chronic my-
eloid leukemia-related blast crisis may experience erythropha-
gocytosis [1-3]. We discuss a rare case of phagocytic proeryth-
roblasts in the context of MDS. The Institutional Review Com-
mittee of Army Medical University Xingiao Hospital, Chongging,
China, approved this study (XQYY-2022-069) and waived the
need for informed consent.

A 65-year-old man presented at the hospital in March 2021
complaining primarily of growing exhaustion and died three months
later due to a rapidly deteriorating clinic course. Laboratory tests
revealed an elevated ferritin level of 2,130 ng/mL, elevated lac-
tate dehydrogenase level of 621 IU/L, and pancytopenia (white
blood cells: 0.9x10%L, platelets: 10x10%L, and Hb: 47 g/L,
with 3% myeloblasts in the peripheral blood). Trilineage dyspla-
sia was detected in a BM smear, with 56% of the cells being
erythroblasts and 8% being myeloblasts. The aspirate also showed
extensive erythrophagocytosis, which was mediated by imma-
ture erythroid precursors, as indicated by the large vacuoles and
blebs in the cytoplasm (Fig. 1A and B). A quarter of all erythroid

cells were phagocytic erythroblasts. Intense periodic acid-Schiff
(PAS) stain positivity with a coarsely granular staining pattern was
detected in the pathological erythroblasts (Fig. 1C). Approximately
35% of the cells were ring sideroblasts (Fig. 1D). Phagocytized
erythrocytes did not exhibit myeloperoxidase staining (Fig. 1E).
Transferrin- and glycophorin A-positive erythroid cells were iden-
tified by flow cytometric analysis of BM samples (Fig. 2).

All tests for fusion genes associated with AML were negative.
A single-nucleotide polymorphism in TET2 (NM_001127208.3:
exon 3: ¢.86C>G: p.Pro29Arg rs12498609), with a 39% vari-
ant allele frequency, was discovered by next-generation sequenc-
ing. SF3B1 mutations were not detected by next-generation se-
quencing. Chromosomal analysis revealed a complex karyotype
of 43-52,XY,+1,+3,+4,del(5)(q22¢35),+6,-7,-9,-10,-12,del(12)
(p12),+16,+17,+18,-19,-20,+marl,+mar2,+mar3,+mar4,+mar
5[cpbl/73-89,XX,-Y,-Y,-3,-4,del(5)(q224g35) x 2,-6,-7,-9,-12,-19,
-19,-20,-20,4+marl x2,+mar2 x2,+mar3x 2,+mard x 2,+marb
[cp131/46, XY[1].The ultimate diagnosis was MDS with excess
blasts (MDS-EB; 2016 WHO classification), with a score of 7.5
according to the revised International Prognostic Scoring Sys-
tem (IPSS-R) [4], placing the patient in the very high-risk group.
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Fig. 1. Results of bone marrow aspirate analysis. (A, B) Bone marrow smears showing pathological erythroblasts with distinct cytoplasmic
vacuoles that had phagocytized both an erythrocyte and a late erythroblast. (C) Pathological erythroblasts exhibiting strongly positive peri-
odic acid-Schiff staining. (D) Ring sideroblasts were evident in iron staining(Indicated by black arrows). (E) Phagocytized erythrocytes were

negatively stained for myeloperoxidase (Indicated by black arrows).

The patient passed away despite receiving three rounds of azacit-
idine chemotherapy.

When levels of immature erythroid precursors are elevated,
MDS with substantial erythroid hyperplasia can be morphologi-
cally identical to high-grade lymphoma, pure erythroleukemia
(PEL), AML with myelodysplasia-related changes (AML-MRC),
plasmablastic myeloma, or acute megakaryoblastic leukemia
[5]. The pronormoblast-like cells in the present case expressed
CD71 and some CD235a but were negative for CD61 and strongly
positive for PAS staining. They also had morphological features,
such as cytoplasmic vacuolation, increased basophilia, periph-
eral bleb formation, negative staining for the BM megakaryocyte
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marker CD41, and 35% ring sideroblast positivity, all sufficient
to show neoplastic hyperplasia of the erythroid lineage.

The 2008 WHO categorization criteria for erythroleukemia have
been divisive because they have low reproducibility [6]. A mod-
est increase in the number of myeloblasts can result in a change
in the diagnosis from MDS to erythroleukemia, which will affect
the chosen course of treatment because blast frequencies are
calculated using nonerythroid cells as the denominator. Similar
effects can be observed in diagnosis and treatment when the
erythroid fraction is slightly different (50% vs. 50%). Because of
these factors, only the PEL criteria were retained in 2016 WHO
recommendations. Morphologic dysplasia is a frequent finding
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Fig. 2. Flow cytometry-based immunophenotyping results. Brown dots indicate an increased frequency of erythroid cells (up to 41.21%)

that were positive for CD71 and CD235a and negative for CD36.

in both MDS and AML-MRC, which is consistent with AML-MRC
developing from MDS. The 2016 diagnostic criteria could be
used to diagnose MDS-EB in the current case. The patient may
have been in the transitional stage of progression to AML-MRC
at the time of examination because of his rapid advancement.

Huhn, et al. [7]1 showed that cytosolic acid phosphatase activ-
ity, which is frequently quite high in most immature cells, includ-
ing erythroblasts, is directly related to the phagocytic potential of
cells. Cell-in-cell (CIC) is another name for this phenomenon.
CIC formations, i.e., one or more living cells contained within
another nonphagocytic cell, have been identified in human can-
cers and have a significant impact on patient prognosis [8]. CIC
formations can be classified as endocytic (cell cannibalism, pha-
gocytosis, and enclysis) or invasive (entosis and emperipolesis),
depending on how they develop [9]. Under unfavorable circum-
stances, cell cannibalism and entosis can promote tumor cell
survival and growth by supplying nutrients to cells [10].

Our patient’s rapid disease development and inadequate re-
sponse to chemotherapy raise the likelihood of erythrophagocy-
tosis being associated with a poor prognosis.
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