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INTRODUCTION

Historically, erythroid hypoplasia has been considered a morphologic variant of

myelodysplastic neoplasms (MDS), not exceeding 1-2% of cases in the described
cohorts'*. About 70% of MDS patients presents with anemia and many of them
become transfusion dependent. Therapeutic options in MDS associated anemia are
limited, with transfusion independence and erythroid hematologic improvement
ranging from 30 to 60%, depending on the study®. Most patients will fail available
treatments, thus representing an important unmet need.

The last WHO classification mandates bone marrow trephine evaluation with
special focus to fibrosis and cellularity®. At variance, erythroid hypoplasia might be
disregarded resulting in insidious differential diagnosis with pure red cell aplasia
(PRCA), a rare condition characterized by severe hypo-regenerative anemia and
reduced erythroid bone marrow precursors.

MATERIALS AND METHODS

In this retrospective study, we assessed the prevalence of erythroid hypoplasia within

a monocentric cohort of MDS patients, reclassified as the new WHO 2022 myeloid
edition®with all risk categories according to R-IPSS risk score, diagnosed between
2001 and 2023 at a tertiary hematologic center in Milan, Italy, reference for immune
cytopenias. Erythroid hypoplasia was evaluated on both bone marrow aspirate and
trephine at diagnosis, along with clinical, hematological, molecular data, as well as
treatments and outcomes. The study was conducted in accordance to the Declaration
of Helsinki.

RESULTS

Among 273 patients (median age 76 years, range 41-101; male to female ratio of 1.28),
14 (5%) showed erythroid hypoplasia on bone marrow evaluation (5 on both aspirate and
trephine, 8 only on aspirate with normocellular erythroid compartment at trephine and
1 on trephine with normal cytological evaluation). Table I shows clinical and
hematological characteristics divided according to the presence/absence of erythroid
hypoplasia. In both subgroups the majority of patients was classified as MDS with low
blasts, the hypoplastic phenotype was significantly higher in patients with erythroid
hypoplasia. Patients with erythroid hypoplasia at diagnosis had lower median Hb levels
(8.5 vs 10 g/dL, p=0.06), higher endogenous erythropoietin values (median 474 vs 52 U/L,
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Table I - Clinical and hematological patient’s characteristics divided according to the presence/absence of erythroid hypoplasia

All patients Erythroid hypoplasia Erythroid normo/ p-value
(No.=273) (No.=14) hyperplasia
(No.=229)
Median age, years (range) 76.4 (41-101) 77 (59-84) 75.8 (41-101) ns
Median follow-up, months (range) 39 (0-260) 12.7(0-72.9) 37.7 (0-260) ns
Death, No. (%) 49 (18) 2(14.3) 32 (14) ns
Sex: Female, No. (%) 120 (44) 6(42.9) 102 (44.5) ns
WHO 2022 myeloid classification
MDS with low blasts 178 (65.2%) 8(57.1%) 151 (66%) ns
MDS with increased blasts 12 (4.4%) 0 10 (4.4%) ns
MDS with increased blasts and fibrosis 3(1.1%) 1(7.2%) 2(0.8%) ns
MDS, hypoplastic 15 (5.5%) 3(21.4%) 11 (4.8%) <0.05
MDS with low blasts and isolated 5q deletion 22 (8%) 2 (14.3%) 17 (7.4%) ns
MDS with low blasts and SF3B1 mutation 42 (15.4%) 0 37(16.2%) ns
MDS with biallelic TP53 inactivation 1(0.4%) 0 1(0.4%) ns
R-IPSS risk score ns
Very low, No. (%) 92 (34.5) 3(27.3) 80 (35.2)
Low, No. (%) 118 (44.2) 4(36.4) 101 (44.5)
Intermediate, No. (%) 45 (16.9) 3(27.3) 35(15.4)
High, No. (%) 7(2.6) 0 7(3.1)
Very high, No. (%) 5(1.9) 1(9) 4(1.8)
Laboratory values, median (range)
Hemoglobin (g/dL) 9.9 (5.5-16.4) 8.5 (7-14.5) 10 (5.5-16.4) 0.06
Reticulocytes (x10°/L) 0.051 (0.005-0.87) 0.025 (0.005-0.29) 0.052 (0.006-0.87) ns
ANC (x10°/L) 2,100 (210-12,120) 1,970 (440-3,890) 2,080 (210-11,650) ns
Platelet count (x10°/L) 136 (7-1,024) 89 (23-309) 141 (11-1,024) ns
Endogenous erythropoietin (U/L) 49 (6-4,368) 474 (9.41-4,368) 52 (6-793) <0.05
RBC-TD, No. (%) 89 (32.6) 9 (64.3) 68 (29.7) <0.05
Bone marrow cellularity
Median, % (range) 40 (10-95) 25 (10-80) 50 (10-95) <0.05
Normocellular, No. (%) 92 (36.1) 3(23) 81(35.7)
Hypercellular, No. (%) 131 (51.4) 5(38.5) 121(53.3)
Hypocellular, No. (%) 32(12.5) 5(38.5) 25(11)
Erythroid hypoplasia: yes, No. (%) 14 (5.7) 14 (100) 0 <0.05
Bone marrow lymphoid infiltrate ns
T, No. (%) 186 (68.1) 11 (84.6) 175 (81.6)
B, No. (%) 0 0 0
Mixed, No. (%) 34 (12.5) 2(15.4) 38 (18.4)
Bone marrow fibrosis ns
MF-1 or more, No. (%) 64 (25.6) 6(46.2) 55(24.2)
NGS, No. (%) 140 (51.3) 10 (71.4) 125 (58.6) ns
Mutations, No. (%) 95 (67.9) 4 (40) 88 (70.4) <0.05
Cytogenetics, No. (%) 272 (99.6) 14 (100) 229 (100) ns
Abnormal, No. (%) 80 (29.40) 4(28.6) 67(29.2)
Rhepo, No. (%) 104 (38.1) 8(57.1) 82 (35.8) ns
Response: yes, No. (%) 94 (67.6) 6 (75) 50 (65) ns

470

Continues on next page




Table I - Clinical and hematological patient’s characteristics divided according to the presence/absence of erythroid hypoplasia
(continued from previous page)

All patients Erythroid hypoplasia Erythroid normo/ p-value
(No.=273) (No.=14) hyperplasia
(No.=229)
Hematologic treatment, other than Rhepo
Cyclosporine + Steroids, No. (%) 7(2.6) 4(28.6) 3(1.3) <0.05
Response: yes, No. (%) 6(85.7) 4(100) 2(66.7) ns
Eltrombopag, No. (%) 23(8.4) 2(14.3) 21(9.2) ns
Response: yes, No. (%) 16 (69.6) 1(50) 15(71.4)
Lenalidomide, No. (%) 8(2.9) 2(14.3) 6(2.6) ns
Response: yes, No. (%) 5(62.5) 0 5(83.4)
Luspatercept, No. (%) 20(7.3) 0 20 (8.7) ns
Response: yes, No. (%) 10 (50) 10 (50)
Danazol, No. (%) 6(2.2) 0 6(2.6) ns
Response: yes, No. (%) 2(33.4) 2(33.4)
Steroids monotherapy, No. (%) 37(13.6) 2(14.3) 35(15.3) ns
Response: yes, No. (%) 14 (37.8) 0 14 (40)
ns: not significant.
p<0.05) and a greater red blood cell (RBC) transfusion Other treatments included corticosteroids alone,

burden (64.3 vs 29.7%, p<0.05). Moreover, this group had
lower median platelets levels (89 vs 141x10°/L), although
not significantly, and showed lower total cellularity
(25 vs 50%, p<0.05). Other known causes of anemia
such as vitamin or sideral deficiency, drug induced
anemia, Parvovirus infection or hemolysis were routinely
excluded in all patients at diagnosis. The degree of
dysplasia, lymphoid infiltrate, reticulin fibrosis,
and cytogenetics were largely comparable between
the two groups. Next generation sequencing (NGS)
analysis for genes associated with myeloid neoplasms
showed a lower prevalence of genomic alterations
in patients with erythroid hypoplasia vs the others
(40 vs 70%, p<0.05). Mutations detected in the former
involved ASXL1, DNMT3A, RUNXi1, TPs3, U2AFi1, and
PHF6 genes. Treatment with erythropoiesis stimulating
(ESAs), as

(Rhepo), had similar outcomes in both subgroups

agents recombinant  erythropoietin
(about 70% response rate), but the median duration
of response was significantly shorter in patients with
erythroid hypoplasia (median 673 vs 759 days, p<0.05).
The latter received more frequently treatment with
cyclosporin (CyA) (28.6 vs 1.3%, p<0.05), always in
combination with steroids then tapered until suspension,
and had a better response to it (100 vs 66.7%), although not
significantly; the median time to response to CyA was 44
days (range 15-180) in the entire cohort.

thrombopoietin receptor agonists, and lenalidomide
due to del(sq), they were comparable within patients
with and without erythroid hypoplasia and yielded
responses similar to those reported in the literature
(TableI). Luspatercept and danazol were used only in MDS
patients without erythroid hypoplasia.

DISCUSSION

Our data show that erythroid hypoplasia is present in
more than 5% of MDS patients and is often disregarded.
Hypoplastic patients showed more severe transfusion
higher
erythropoietin, and shorter duration of response to ESAs.

dependent anemia, levels of endogenous
Moreover, hypoplastic patients were more frequently
treated with CyA and had fairly higher response rates
than other MDS population. This finding highlights
the importance of considering the morphological
characteristics of the erythroid compartment that may
give hints to an immunomodulating therapeutical
approach, similar to PRCA’. Additionally, no response
to steroids as single agent was observed in hypoplastic
patients, suggesting its early association with CyA in this
setting.

The lower responses to Rhepo and lenalidomide observed
in hypoplastic patients further highlights that these
patients with erythroid hypoplasia deserve a specific

approach different from general MDS.
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The differential diagnosis between MDS with erythroid
hypoplasia and PRCA may be challenging. In an attempt
to classify PRCA, Robert T. Means Jr distinguished a
“primary myelodysplastic PRCA”, an acquired clonal
disorder characterized by primary pure red cell aplasia
and multilineage dysplasia, from a “primary autoimmune
PRCA”, where humoral/cellular autoimmunity played
Additionally, “secondary”
forms of PRCA were described, linked to various

a major role®. several
autoimmune/inflammatory conditions, infections such
as Parvovirus B19, neoplastic disorders, or certain drugs®.
The patients described in our study might be those of the
first category, given the presence of somatic mutations
of myeloid genes, and the detection of bone marrow
dysplasia, along with an older age. Nonetheless, a portion
of erythroid hypoplastic patients do not present molecular
(60%) or cytogenetic abnormalities (71.4%), highlighting a
subset of patients with non-clonal erythroid hypoplasia
and morphological aspects of dysplasia, worthy of

monitoring over time.

No patient evolved to acute myeloid leukemia,
consistently with previous reports of <1% risk of leukemic
transformation®.

CONCLUSIONS

This study highlights a non-negligible prevalence of
erythroid hypoplasia among patients diagnosed with
MDS, advising the critical evaluation of morphological
bone marrow findings to inform treatment with
immunosuppressive agents. A more in-depth molecular
analysis may reveal in the future whether certain
subtypes of MDS are more prone to develop erythroid
hypoplasia due to intrinsic abnormalities in erythroid
progenitor cells, rather than due to an immune-mediated
attack, resembling the previously mentioned primary
myelodysplastic PRCA.
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