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Abstract
Introduction: Major ABO-incompatible allogeneic he-
matopoietic stem cell transplantation (allo-HCT) is a
common practice and represents a challenging trans-
fusion scenario. Prolonged thrombocytopenia with in-
creased platelet transfusion needs is one of its reported
adverse effects, and this has been linked to the per-
sistence of recipient anti-donor isoagglutinins. Case
Presentation: A 55-year-old male patient, O Rh(D)-
positive, with chronic myelomonocytic leukemia un-
derwent major incompatible allo-HCT from a A Rh(D)-
negative donor. He presented with prolonged throm-
bocytopenia and multiple transfusion reactions after A
Rh(D)-negative platelet transfusions. Considering the
outcomes of numerous examinations, we tested the
anti-A1 titers, finding a significant persistence of anti-
donor isoagglutinins. We limited platelet transfusions to
blood group O Rh(D)-negative donors, which signifi-
cantly decreased the requirement for platelet transfu-

sions. In addition, the transfusion reactions ceased.
Conclusion: In case of transfusion reactions against
platelet products in major ABO-incompatible allo-HCT
patients, isoagglutinin monitoring should be considered
and a change in the platelet transfusion protocol may be
beneficial in patients presenting high isotiters against
recipient’s blood type. © 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Major ABO-incompatible allogeneic hematopoietic
stem cell transplantation (allo-HCT) is a common
practice. However, its impact on the clinical outcome of
recipients is controversial, with studies reporting in-
creased platelet transfusion requirements, delayed red
blood cell (RBC) engraftment, and pure red cell aplasia
(PRCA) [1, 2]. These adverse effects have been asso-
ciated with the persistence of host anti-donor isoag-
glutinins after transplantation and of its producing
plasma cells [3]. Transfusion support of major ABO-
incompatible allo-HCT recipients is therefore chal-
lenging. To this end, international guidelines are
available, recommending transfusion of RBC according
to recipient type, and plasma and platelet support
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according to donor type [4]. Here, we present a case
report of prolonged thrombocytopenia and multiple
transfusion reactions after platelet transfusions in a
major ABO-incompatible allo-HCT recipient. The
patient provided written informed consent for publi-
cation of the details of the medical case.

Case Presentation

A 55-year-old male patient was diagnosed with chronic
myelomonocytic leukemia in March 2022. Bone marrow
evaluation showed ≤5% myeloid blast cells. Cytogenetic
analysis revealed a normal karyotype, and molecular diag-
nostics showed ASXL1, RUNX1, SRSF2 (VAF 40%), KRAS
(VAF 7%), and TET2 (VAF 97%) mutations. He was
intermediate-risk 2 according to the chronic myelomonocytic
leukemia-specific prognostic scoring system. Clinically, the
patient suffered from thrombocytopenia, requiring repeated
platelet transfusions. Unfortunately, a spontaneous intrace-
rebral hemorrhage with perifocal edema occurred in July 2022
during thrombocytopenia. The patient suffered from inter-
mittent aphasia, but the symptoms resolved within a few days.
Besides the previous intracerebral hemorrhage, his medical
history was unremarkable, and his ECOG performance status
was 1. Thus, he was a candidate for allo-HCT. Due to the lack of
a matched donor, a haploidentical allo-HCT (HLA-A-
mismatch) was performed in August 2022 after conditioning
with total body irradiation (8 Gy) and fludarabine. Further-
more, there was a major blood group incompatibility, since the
patient’s blood group was O Rh(D)-positive, whereas the donor
was A Rh(D)-negative. Post-transplant cyclophosphamide and

tacrolimus/mycophenolate mofetil were used as graft-versus-
host disease prophylaxis. The transfused dose of CD34+ stem
cells was 7.5 × 106/kg/body weight of the recipient, and the
stem cell transfusion was uneventful. After allo-HCT, the
patient developed splenomegaly and platelet transfusion re-
fractoriness (PTR), requiring platelet transfusion almost daily.
Likewise, multiple RBC transfusions, O Rh(D)-negative, were
performed. Due to the unavailability of A Rh(D)-negative
platelets, he occasionally received O Rh(D)-negative platelets.
So far, none of them caused a transfusion reaction. Eighteen
days after allo-HCT, the patient received one unit of irradiated
apheresis platelet blood group A Rh(D)-negative, due to a
platelet count of 28 × 109/L (reference, 150–450 × 109/L).
Besides, no further medications or fluids were given. Before the
transfusion, the patient was hemodynamically stable and
afebrile. Roughly 10 minutes after the initiation of the trans-
fusion, the patient complained of palpitations and chills. The
systolic blood pressure declined from 110 to 80 mm Hg, and he
developed sinus tachycardia (110/bpm). The transfusion was
stopped immediately, and glucocorticosteroids and antihista-
mines were given intravenously, relieving the symptoms within
15 min. Altogether, the patient had received 135 mL (50%) of
the platelet product. A transfusion reaction work-up was
initiated. The minor compatibility test was negative. No eluate
was performed due to the absence of detectable IgG on the post-
transfusion direct antiglobulin test sample. Microbiological
evaluation of the remaining platelets revealed no bacterial
contamination. His post-transfusion platelet count (taken the
next morning) was 17 × 109/L. Further platelet transfusions,
including both apheresis and pooled platelet products from
blood groups A and O Rh(D)-negative donors, were well
tolerated after premedication with antihistamines. However,
there was no increment in platelet count after transfusions
(shown in Fig. 1). A similar episode occurred 4 days later,

Fig. 1. Platelet count and transfusion reactions during hospitalization.
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during the transfusion of a pooled platelet product blood group
A Rh(D)-negative. Besides chills, fever, hypotension, and
tachycardia, the patient had dyspnea with a decline in oxygen
saturation to 85%. Again, the transfusion was stopped im-
mediately, and glucocorticosteroids and antihistamines were
given intravenously. Thus, the adverse reaction could be ter-
minated within 15 min. The post-transfusion work-up revealed
no abnormality. Again, no platelet increase was achieved after
the transfusion (Fig. 1). Repeated transfusion reactions with the
same clinical symptoms after platelet transfusions of the blood
group A Rh(D)-negative occurred within the next 3 days. HLA
work-up revealed HLA antibodies class I versus HLA B76 in
weak reaction strength. Due to the rarity of the HLA trait, HLA-
matched platelet transfusions were not possible. An additional
platelet work-up was performed. No platelet-specific anti-
bodies were detected. Finally, the patient’s anti-A1 IgM levels
were examined by conducting a column agglutination test
using the automated immunohematology analyzer IH-500
(Bio-Rad, CA, USA), showing a titer of 2,048. Based on this
result, platelet transfusions were restricted to blood group O
Rh(D)-negative donors. Thereafter, the need for platelet
transfusions decreased over the next few days, and a stable
platelet count of >20 × 109/L was achieved 1 month after
allo-HCT.

The levels of anti-A1 IgM were consistently high following
the transfusion reaction. The highest level observed was 4,096,
which occurred 2 days after the last reaction (D + 27). Even by
the time of discharge, the anti-A1 IgM remained at a titer of
4,096. One month after discharge (D + 69), the titer declined to
2,048. Fifteen days later, the titer dropped to 1,024. No further
transfusion reaction occurred until the patient could be dis-
charged. Neutrophil engraftment was achieved on day 18 after
the transplant. However, the platelets did not raise further
until the patient was discharged (D + 34). In total, transfusions
of 61 platelets and 21 RBCs were performed during hospi-
talization. After discharge, platelet counts remained below
50 × 109/L. Bone marrow evaluation 5 months after allo-HCT
revealed a complete remission with incomplete hematological
recovery and a chimerism of 100%. None of the molecular
abnormalities, which were seen at diagnosis, could be detected.
However, due to a poor graft function with ongoing bicyto-
penia the patient received a CD34+ selected stem cell boost
9 months after allo-HCT. Since last follow-up, the disease of
the patient is in an ongoing remission, but still with incom-
plete hematological recovery.

Discussion

We report repetitive transfusion reactions, as well
as PTR, to A Rh(D)-negative platelet products, in a
blood group O Rh(D)-positive patient after allo-HCT
from a A Rh(D)-negative donor. Several studies have
assessed PRCA as one of the main complications in
major incompatible transplant recipients. In this case,
however, the main clinical concerns were thrombo-
cytopenia and PTR. PTR is a common complication in
patients undergoing allo-HCT with an incidence of
38% [5]. Additionally, patients receiving a major
ABO-incompatible allo-HCT show an increased
platelet transfusion requirement in comparison with
those receiving a compatible one [6]. Some factors

associated with PTR are sepsis, splenomegaly, and the
development of HLA or HPA antibodies [5]. Our
patient had mild splenomegaly but no signs of sepsis,
and our work-up excluded relevant HLA or HPA
antibodies. Furthermore, there was no evidence of
hemolysis or fragmented RBCs, which would suggest a
microangiopathic hemolytic anemia. An acute graft-
versus-host disease of the skin (Stage I) was evident
1 month after allo-HCT, which responded promptly to
glucocorticosteroids. In the context of multiple
transfusion reactions in a major ABO-incompatible
HCT recipient, we hypothesized that the recipient’s
ABO antibodies could be reacting against the ABH
antigens of the platelet product. The patient’s high-
level isoagglutinin A supported this premise. In ad-
dition, the transfusion reactions stopped after
switching platelet transfusion to blood group Rh(D)-
negative donors. In line with a previous report, our
patient’s isoagglutinin A levels remain elevated until
discharge [2]. Unfortunately, the recipient’s isoag-
glutinin A levels were not evaluated prior to allo-HCT.
Consequently, it was not possible to compare the
elevated levels of isoagglutinin A detected after the
transfusion reactions with any previous measure-
ments. Despite the change in transfusion strategy to O
Rh(D)-negative platelet donors, PTR remained as a
common complication after allo-HCT.

Finally, the risk of Rh(D) alloimmunization fol-
lowing Rh(D)-positive platelet transfusions seems to be
rather low [7]. Given the low risk, some centers ad-
vocate the use of platelets without consideration of
Rh(D) status and without Rh immune globulin pro-
phylaxis [8, 9]. Nevertheless, according to the German
cross-sectional guidelines for therapy with blood
components and plasma derivatives we use Rh(D)-
negative products if the donor’s blood group is Rh(D)-
negative, whenever available.

In conclusion, a deviation of transfusion support
recommendations should be considered in case of
transfusion reactions against platelet products in major
ABO-incompatible allo-HCT patients with high isoag-
glutinin levels. Thus, isoagglutinin monitoring is a rele-
vant tool to assess which patients could benefit from this
switch [2]. Additionally, the significance of isoagglutinin
monitoring becomes even more apparent when consid-
ering its association with the risk of relapse, PRCA, and
delayed recovery of RBCs [10].
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