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Abstract

Allogeneic hematopoietic stem cell transplantation (HSCT) is a curative therapy for various kinds of hemato-
logical malignancies and disorders. Recently, HLA-haploidentical stem cell transplantation with post-transplanta-
tion cyclophosphamide (PTCy-haplo HSCT) has been widely performed due to its safety and favorable immune
recovery. However, graft rejection remains an obstacle to PTCy-haplo HSCT. Donor specific antibody (DSA) is con-
sidered to be a major factor of graft rejection of haplo HSCT. We herein present a case of graft rejection after
PTCy haplo-HSCT due to DSA induced by pretransplant platelet transfusion after donor selection. The patient was
dependent on platelet transfusion and had not received cytotoxic chemotherapy because he was diagnosed as
myelodysplastic syndrome/myeloproliferative neoplasm-unclassifiable. We retrospectively confirmed the level of
DSA just before the first transplantation and found that it was dramatically elevated, which was enough to cause
graft rejection. We successfully performed cord blood transplantation of the HLA that was not the target of DSA,
as salvage transplantation without any desensitization. This case illustrates that we have to confirm the presence
of DSA immediately before the haplo-HSCT, particularly in high risk patients who are dependent on platelet
transfusion and have no cytotoxic chemotherapy before HSCT.
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failure>”. DSA is detected in 10-21% of haploidentical

Introduction HSCT recipients*>. While anti-HLA antibodies may

Allogeneic hematopoietic stem cell transplantation
(HSCT) is a curative therapy for various hematologic
disorders. While the use of HLA-matched donors remains
the standard of care, availability of these donors is lim-
ited. HLA-haploidentical HSCT using post-transplanta-
tion cyclophosphamide (PTCy) has been increasingly
performed due to its low non-relapse mortality and favor-
able immune recovery'. However, graft rejection remains
a major problem in haploidentical HSCT. It occurs in
approximately 5-15% of patients and the presence of
donor specific antibodies (DSA) is a risk factor for graft

develop spontaneously, they usually develop after expo-
sure to non-self HLA molecules, such as during previous
pregnancies, transfusions, or transplantations. Screening
for DSA is recommended in all patients undergoing hap-
loidentical HSCT. However, there is no recommendation
regarding the timing and frequency of testing. We present
a case of graft rejection after PTCy haplo-peripheral
blood stem cell transplantation (PBSCT) due to DSA
induced by pretransplant platelet transfusion after donor
selection.

74 Blood Cell Therapy-The official journal of APBMT- Vol. 3 Issue 4 No. 2 2020



Blood Cell Therapy-The official journal of APBMT- Vol. 3 Issue 4 No. 2 2020

Table 1. HLA typings of recipient and donors
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HLA-C HLA-DR

HLA-A HLA-B
Recipient 24:02 24:02 52:01
Haplo donor 24: 02 26:02 48:01
Cord blood 24: 02 24:02 52:01

52:01 12:02 12:02 09:01 13:02
52:01 08:01 12:02 09:01 13:02
52:01 12: 02 12:02 15:02 15:02

Case presentation

A 58-year-old male was diagnosed with myelodysplas-
tic syndrome/myeloproliferative neoplasm-unclassifiable
(IPSS-R score 4), with trisomy 8 and associated entero-
colitis. He was administered azacitidine (AZA) and
referred to our institute for HSCT. Due to the lack of an
available matched related or suitable unrelated donor, he
was scheduled for a haplo-PBSCT with his son as the
donor. Anti-HLA antibody screening carried out after the
second cycle of AZA (83 days prior to transplantation)
was positive for antibodies against several donor MHC
class I antigens, but their mean fluorescence intensity
was <500, which was the level of significance for DSA.
He received 18 platelet transfusions between the second
and fourth cycles of AZA prior to PBSCT.

He received related haplo-PBSCT (three locus mis-
match for host-versus graft [HVG] direction; full match
for graft-versus-host direction [Table 1]; CD34" cell
count of 6.91 X 10°/kg), following reduced-intensity
conditioning consisting of fludarabine, busulfan, and 4
Gy total body irradiation. GVHD prophylaxis consisted
of PTCy on days 3 and 4, followed by tacrolimus and
mycophenolate mofetil from day 5. No haplo-immune
fever developed. Neutrophil engraftment was not
observed two weeks after HSCT. Bone marrow aspiration
on day 20 after HSCT showed hypocellular marrow, with
100% recipient chimerism by short-tandem-repeat assay,
and a diagnosis of graft rejection was made. A repeat
screening for anti-HLA antibodies on day 23 showed
strong positivity against a large number of antigens,
including DSA to HLA-A26: 02 and HLA-B48: 01 (mean
fluorescence intensity [MFT]levels; HLA-A26: 02 16548,
HLA-B48: 01 2350). We retrospectively investigated the
levels of DSA to HLA-A26: 02 and B48: 01 in the
patient’s serum harvested 7 days before the first HSCT.
We found that both DSAs had already developed immedi-
ately before HSCT (MFI levels; HLA-A26: 02 21978,
HLA-B48: 01 5228). Additionally, we checked the HLA
typing of platelet transfusion donors to evaluate whether
he had been sensitized and produced DSA by platelet
transfusion. The results of HLA typing of platelets trans-
fused between donor selection and first HSCT indicated
that he received platelet transfusion, with HLA-A26 anti-
gen twice with 4 weeks interval and HLA-B48 antigen
once before HSCT (Figure 1). We selected the umbilical
cord blood, which did not have any of the antigens tar-

geted by the recipient’s anti-HLA antibodies, as a salvage
graft source (Table 1). He was administered a condition-
ing regimen comprising fludarabine, melphalan, and TBI
4 Gy, followed by cord blood transplantation (CBT, NCC
1.97%107/kg, CD34" cells 1.13 X 10°/kg, one locus
mismatch for HVG and two locus mismatch for GVH
direction; Table 1) on day 28 after the first HSCT. GVHD
prophylaxis consisted of tacrolimus and short course
methotrexate. He achieved neutrophil engraftment on day
18 after CBT. Bone marrow study on day 32 after CBT
revealed a normocellular marrow with complete donor
chimerism and 0.8% + 8 FISH positive cells. He was dis-
charged on day 60 after the second HSCT.

Discussion

Haplo-HSCT using PTCy as a GVHD prophylaxis has
been broadly accepted owing to its low incidence of acute
and chronic GVHD and non-relapse mortality®. In a pre-
vious study, GVHD prophylaxis with PTCy showed
excellent outcomes for PBSCT from an HLA-matched
unrelated donor as well’. In this case, although there was
no mismatch in the GVH direction, we considered
GVHD prophylaxis with PTCy would be best for this
patient due to its low incidence of GVHD and non-
relapse mortality.

In animal models, preexisting DSA can cause graft
rejection within a few hours of HSCT®. In humans, a high
level of pre-transplant DSA directed against HLA class

I antigens can cause hyper-acute rejection and immedi-
ate graft loss, while DSA against HLA class I antigens
can cause rejection 2-4 days after transplant®. Haplo-
immune fever may develop due to the proliferation of
alloreactive donor T cells exposed to host antigens.
Although it develops in 96% of patients on days 3 and 4
following haplo-PBSCT using our protocol’, it did not
develop in our patient, suggesting that graft rejection had
occurred at that time. This patient had no HLA mismatch
in the GVH direction despite three mismatches in the
HVG direction, and we did not use any immunosuppres-
sants before the day of PTCy. These conditions and the
high levels of DSA might have resulted in host immune
cells activating and causing graft rejection.

According to a previous report, six or more blood
transfusions before haplo-HSCT is a risk factor for the
production of HLA antibodies*. MDS patients are often
dependent on transfusion before HSCT. Thus, MDS
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Figure 1. Clinical time course and the levels of DSA

No significant DSA was observed at donor selection prior to Haplo-PBSCT with an increased level of DSA at the time of re-assessment
7 days before and 23 days after HSCT. White triangles show the platelets having HLA-A26 antigen, and the black triangle shows the

platelet having HLA-B48 antigen.

AZA, azacitidine; BU, busulfan; CY, cyclophosphamaide; Flu, fludarabine; TBI, total body irradiation; DSA, donor specific antibody.

patients should be considered to be at a high risk for the
generation of HLA antibodies. In this case, platelet trans-
fusions induced enough production of DSA to cause graft
rejection. Although a recent report showed successful
rescue transplantation by another DSA targeted haplo-
identical donor using desensitization procedure'’, suc-
cessful desensitization is not always guaranteed even if
multiple methods are combined including plasma
exchange, rituximab, bortezomib, IVIg, and/or DSA-PC
as a bait. We chose HLA class 1 identical cord blood for
the second transplantation, which theoretically would
never be targeted by DSA targeting HLA class I, and
the patient achieved successful engraftment.

In conclusion, since the development of anti-HLA
antibodies is drastic and has a significant impact on
engraftment even after PBSCT, re-assessment of DSA
should be considered for recipients who needed several

platelet transfusions without cytotoxic chemotherapy or
immunosuppressive therapy after donor selection.
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