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Case Study: HLA incompatible
platelet infusion to allow
emergency salvage HCT
in a patient with primary
graft failure due to donor
specific HLA antibody

Louise Goddard*, Jonathan Moses, Gerard Joseph Chu
and Robert P. Carroll

Australian Redcross Lifeblood, NSW Transplantation and Immunogenetics, Sydney, NSW, Australia
A patient with myelodysplasia received a haploidentical hematopoietic stem cell

transplant (HCT). Pre-transplant HLA antibody screening showed no detectable

donor-specific antibodies (DSAs). Post-transplant, the patient developed an anti-

HLA-A2 antibody, likely due to a memory B-cell response. This immune response

led to platelet transfusion refractoriness and graft failure. The patient engrafted

following a second stem cell infusion from the same haploidentical donor, using

both HLA compatible platelets, to support initial platelet transfusion refractoriness

(PTR) following primary stem cell infusion, and HLA-A*02 expressing platelets, to

adsorb the circulating anti-A2 prior to the re-infusion.
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1 Introduction

HCTs are used to treat conditions in which the bone marrow is unable to produce

healthy blood cells (1). The ideal HCT donor is an HLA matched [sibling or matched

unrelated (MUD)] with the patient (HLA-A, -B, -C, -DRB1, -DQB1, -DPB1).

Unfortunately, not all patients will have an ideal donor. There are ongoing efforts to

identify alternative donor options, including haploidentical related donors. The challenge of

HLA mismatched transplants is controlling host versus graft immune responses to allow

effective engraftment (1, 2). Anti-HLA DSA are an important cause of engraftment failure

and may negatively impact survival outcomes of patients receiving allogeneic HCT using an

HLA-mismatched donor (3). The development of HLA antibodies can result from a

memory response of the recipient, or de novo antibodies produced by the recipient

against the HLA-mismatched cells (4–6).

It is widely acknowledged that a combination of desensitization strategies may be

required to treat a HCT patient with anti-HLA DSA. Treatments currently being used are a

combination of protocols that include the removal, neutralization, and inhibition of

antibodies, as well as blocking of antibody production to prevent activation of the

complement cascade (1, 7–9).
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HLA alloantibodies against the donor HLA Class I antigens

expressed at the cell surface of platelets results in destruction and

removal of the platelets from circulation, leading to refractoriness

and graft failure (1, 3, 10). Leucocyte and platelet count after HCT

serve as early indicators for the success of transplantation with the

time to engraftment of platelets appearing to be a predictor of the

probability of complications in transplant recipients (11). Patients

with platelet refractoriness can be supported through transfusion of

HLA-compatible platelets, that is, excluding donors who have the

HLA antigen for which the patient has antibodies to (12, 13).
2 Case description

This patient case study investigates HLA matched and HLA

non-matched platelet transfusion support options for a

haploidentical HCT recipient. The 40-year-old female patient

with myelodysplastic syndrome developed strong HLA DSA from

an apparent post-transplant memory response with subsequent

graft failure. The patient had two prior pregnancies and a history

of transfusion (both platelet and blood).

The patient presented in January 2023 for a HCT work-up.

Initial HLA typing using AllType FASTPlex™ next generation

sequencing (NGS) (One Lambda™) and verification typing using

LABType™ SSO (One Lambda™) technology were performed

(Table 1). HLA Class I and Class II antibody screening were

performed using LABScreen™ Single Antigen (One Lambda™)

bead technology (SAB). Serum was treated using EDTA to mitigate

complement inhibition. A mean fluorescence intensity (MFI) cutoff

of 500 is deemed positive. A anti-A25 (MFI 1700) was detected. No

Class II antibodies were detected.

Two siblings were tested by LABType™ SSO. HLA-A, -B and

-DRB1 testing indicated neither sibling was HLA identical to the
Frontiers in Immunology 02
patient, but they both potentially shared a haplotype with the

patient (Table 1). DSA were not detected against either sibling.

Concurrently, the patient, of North-West European ancestry,

was also considered for a MUD transplant. Of the patient’s

inherited haplotypes, one was common in Asia/Pacific Island

populations, the other was an uncommon haplotype in the

Caucasian population. A search of international registries failed to

find a potential unrelated donor who was more than a 7/10 HLA-A,

-B, -C, -DRB1, -DQB1 match.

In October 2023, the transplant unit decided to progress a

haploidentical HCT with the patient’s brother. Verification typing

using AllType FASTPlex™ NGS (One Lambda™) was performed

(Table 1). SAB was performed on sample dated 04 Oct 2023. The

patient had an anti-A25 (MFI 582) and no HLA Class II antibodies.

No DSA to the intended haploidentical donor were identified.

The patient underwent myeloablative conditioning and a HCT

(peripheral blood stem cell (PBSC)) on 07 Nov 2023. Following the

HCT, the patient developed bleeding complications and had a

platelet count of 10x109/L on 12 Nov 2023. After transfusion,

there was no increment in platelet counts [11x109/L (1 hour) and

9x109/L (24 hours)] and ongoing platelet transfusion support

was provided.

SAB screening on post-HCT sample, 16 Nov 2023, showed

development of strong DSA anti-A2 (MFI 23926). Epitope analysis

identified two antibody verified eplets, 62GE and 144TKH. As per

EBMT guidelines (1), the sample was further tested using

C1qScreen™ to identify the presence of complement binding

DSA, anti-A2 (MFI 8960) were detected. Pre-transplant sample

(04 Oct 2023) SAB results were retested, confirming original results,

with no A2 epitope present below the cutoff.

Despite ongoing HLA-compatible platelet support, the patient

continued to be refractory. No human platelet antigen (HPA)

alloantibodies or autoantibodies were detected in the platelet

immunofluorescence test and monoclonal antibody immobilization
TABLE 1 A family search was performed, and two siblings were initially assessed as potential donors.

Family
Member

HLA Typing

A B C DRB1 DRB345 DQB1 DQA1 DPB1 DPA1

Patient

24:02:01 46:01:01 1:02:01 09:01/09:31
DRB4*

3:03:02 3:02:01 5:01 2:02:02
1:03:01

3:01:01 44:02:01 7:04:01 13:02:01
DRB3*

6:04:01 1:02:01 4:01:01 1:03:01
3:01:01

Donor 1
Brother

24:02:01 46:01:01 1:02:01 9:01:02
DRB4*

3:03:02 3:02:01 5:01:01 2:02:02
1:03:01

2:01:01 7:02:01 7:02:01 15:01:01
DRB5*

6:02:01 1:02:01 4:01:01 1:03:01
01:01/01:126

Donor 2
Sister

24:02 46:01 9:01

2:01 7:02 15:01
HLA typing using LABTypeTM SSO, One Lambda™, ThermoFisher Scientific, was performed. While neither sibling was HLA identical to the patient, they both potentially shared a haplotype
with the patient. One sibling (brother) underwent further HLA typing by AllType FASTPlex™ NGS, OneLambda™, ThermoFisher Scientific, to confirm haploidentical status. Shared haplotype
between the patient and preferred donor (brother) is highlighted.
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of platelet antigen assays (data not shown), excluding HPA

alloantibodies as a source of refractoriness (14).

HLA antibody desensitization therapies including plasma

exchange, intravenous immunoglobulin (IVIg), bortezomib and

rituximab were initiated to support the patient. The patient

progressed to a second HCT. The potential donor options and

condition of the patient were key factors in determining options.

The parents were evaluated as potential donors (data not shown).

The patient’s offspring were not considered as potential donors due

to their age (both <5 years old at the time).

The patient underwent reduced intensity conditioning (RIC) for

a second HCT (PBSC) from the same haploidentical donor (A*02

mismatched) on 13 Dec 2023. The patient was transfused with three

units of HLA-A*02 typed platelets prior to the HCT, to adsorb the

anti-A2. The patients anti-A2 MFI was 20479, reduced from MFI

27953 on sample dated 12 Dec 2023. The anti-A2 was MFI 9237 on

a sample dated 14 Dec 2023, < one day post second stem

cell infusion.

Ongoing antibody screening of the patient showed a further

reduction in MFI for sample dated 17 Dec 2023: anti-A2 (MFI

5419), however, the anti-A2 DSA rebounded to MFI 15005 nine

days post second HCT (22 Dec 2023). Ongoing platelet transfusion

support for the patient was provided, excluding donors typed as

HLA A*02. The patient also received plasma exchange therapy.

Ongoing SAB screening of the patient was performed to confirm the

presence of anti-A2 and to assess the strength (MFI). See Table 2

and Figure 1 for summary.
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The patient’s antibody levels continued to be monitored by the

laboratory and forty days post second HCT (02 Feb 2024), the

patient’s SAB result showed no anti-A2 antibodies. Full

engraftment was confirmed by the transplant unit on 13 Mar 2024.
3 Discussion

This is a case of a patient who developed strong DSA (anti-A2)

following a stem cell infusion from a haploidentical donor, resulting

in PTR and failure to engraft. A multimodal treatment strategy,

including using A*02 platelets to adsorb circulating anti-A2 prior to

reinfusion from the same haploidentical donor, resulted in

successful engraftment.

Anti-HLA DSA are an important cause of engraftment failure

and may negatively impact survival outcomes of patients receiving

allogeneic HCT using an HLA-mismatched donor (3). The EBMT

has guidelines for the detection and treatment of DSA during

haploidentical HCT (1). Monitoring DSA levels before and after

HCT could guide preemptive treatment when high levels persist after

stem cell infusion. It is widely acknowledged that a combination of

desensitization strategies may be required to treat a HCT patient with

anti-HLA DSA, that is, there is no consensus protocol. The

desensitization approach required can vary depending upon the

class of HLA antibody, the intensity (MFI) of the antibody and its

capacity to bind complement (7, 8). Treatments currently being used
TABLE 2 MFI levels of anti-A2 in patient’s serum over course of treatment, using LABScreen™ Single Antigen and C1qScreen™ Assay, One Lambda™,

ThermoFisher Scientific.

Sample date Time of collection (if applicable) Commentary SAB A2 MFI C1q A2 MFI

04-Mar-23 Unknown Initial patient screen, transplant work-up 77 Not tested

04-Oct-23 09:40am Pre-transplant screen 122 Not tested

07-Nov-23 Primary stem cell infusion

16-Nov-23 08:04am Post first transplant screen 23926 8960

07-Dec-23 06:25am 26143 22036

12-Dec-23 06:10am
Plasma exchange
Primary graft failure confirmed

27953 23684

13-Dec-23 Incompatible A2 platelet support

13-Dec-23 14:10pm Pre second stem cell infusion 20479 18153

13-Dec-23 Second stem cell infusion

14-Dec-23 06:00am Post second transplant screen 9237 7158

15-Dec-23 18:55pm Collected after plasma exchange 8854 64

17-Dec-23 13:20pm Collected after plasma exchange 5419 7

19-Dec-23 15:30pm Collected after plasma exchange 5019 Not tested

22-Dec-23 09:20am Pre plasma exchange 15005 0

22-Dec-23 12:40pm Collected after plasma exchange 9800 0

26-Dec-23 14:02pm Collected after plasma exchange 5322 Not tested

29-Dec-23 12:30pm Compatible platelet support 1012 0

03-Jan-24 06:30am Compatible platelet support 181 Not tested

02-Feb-24 16:35pm Compatible platelet support 89 Not tested
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are a combination of protocols that include the removal,

neutralization, and inhibition of antibodies, as well as blocking of

antibody production to prevent activation of the complement cascade

(1, 7–9). Higher MFI levels correlate with complement binding ability

which may contribute to a higher chance of rejection in these patients

(3, 15). The treatment strategies aim to decrease total antibody levels

to allow successful engraftment of donor cells.

DSA can be removed by plasmapheresis or immunoadsorption

noting that following plasmapheresis, antibody levels can rebound

when donor stem cells are infused (13, 16). DSA can be neutralized

using IVIg or with donor HLA antigens via platelet infusions for

patients with HLA Class I antibodies (8, 9, 17). Strategies to inhibit

antibody production include using monoclonal antibodies to CD20+ B

lymphocytes (e.g. rituximab) and protease inhibitors (e.g. bortezomib)

against antibody producing plasma cells, noting levels of already

existing DSA will not be reduced with these strategies (1, 7, 9).

In several previously reported cases (7, 9, 16, 18–20), the

presence of HLA DSA was known prior to transplantation.

Spriewald et al. demonstrated that a patient with anti-A2 DSA

showed a reduction in DSA intensity following mismatched platelet

transfusion (seven units), with the patient successfully engrafting

(19). Yoshihara et al. established that platelet transfusion from

donors with DSA-corresponding HLA antigens on day -1 was

particularly effective in reducing DSA levels on day 0,

acknowledging the number of patients evaluated was not

sufficient to draw solid conclusions (16). Yamashita et al.

demonstrated reduction in DSA MFI levels following multiple

platelet transfusions (twenty units) on the day of transplant,

before infusion of donor cells. The recipient had rituximab (day

-10) and IVIg (day -8 to -5). The effect of rituximab was modest and

IVIg did not affect the titer of HLA antibodies at all, further

supporting the platelet adsorption process as being integral to the

reduction of DSA observed (9). Zhang et al., in a limited patient

cohort, concluded that donor platelet infusion is a treatment option
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to neutralize anti-HLA Class I antibodies without increasing the

risk of graft versus host disease (7). In a further case, Yamashita

et al. demonstrated the effectiveness of mismatched platelet-based

desensitization for anti-C is limited, with the expression of HLA-C

on platelets a contributing factor (20). In these cases, awareness of

the presence of HLA DSA prior to transplant allowed the units to

therapeutically treat the recipient to eliminate or reduce the

antibody level prior to transplantation, to better aid a

successful engraftment.

The concept of removing HLA Class I antibodies by using

pooled platelets as the in-vivo adsorbing material is well established

(1, 4, 9, 17). Further, other groups focused on blocking the DSA

with HLA antigens from the donor using a buffy coat (white blood

cells) prepared from the donor cells (using HLA antigen of the

donor) (1, 9, 15). The benefit of using a buffy coat over platelets to

adsorb antibody is the ability to bind both HLA Class I and Class II

antibody (15).

In the case presented here, there was no circulating DSA present

pre-transplant to potentially predict the immune response and

allow the transplant unit to consider treatment options prior to

HCT. Prior to the primary HCT, the patient appeared to have low

alloantibody sensitization, their sensitization history included

pregnancy and transfusion. The patient’s rapid antibody response

post-transplant is indicative of immune mediated memory B-cell

involvement (5) and suggests prior exposure to the HLA-A*02

antigen and cryptic sensitization. In a study aiming to validate the

role of DSAs as a risk factor in graft failure, Lima et al. speculated

that a patient who failed to engraft could have cryptic HLA

sensitization, with the observed post-transplant de novo DSA

associated with a memory response (3).

There have been several reported cases of de novo DSA

development resulting in failure to engraft in patients without

circulating alloantibody in pre-HCT samples (21, 22). Yabe et al.

reported a case of graft rejection associated with de novo
FIGURE 1

Graphical representation of the MFI of the anti-HLA A2 antibody in the patient’s serum from pre-transplant work-up until confirmed engraftment,
including primary HCT (Tx1 07/Nov/2023), incompatible platelet infusion (IPI) and secondary HCT (Tx2 13/Dec/2023).
frontiersin.org

https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Goddard et al. 10.3389/fimmu.2026.1752791
anti-HLA DQB/DQA antibody development, where they

confirmed anti-HLA did not transfer from blood product or

gamma globulin, concluding that the DSA in the patient

generated from residual host cells (21). While Hefazi et al.

reported a single case study of de novo anti-HLA DPB1

resulting in graft failure following a RIC protocol (22). Both

cases highlighting the importance of testing for DSA post HCT if

unexplained pancytopenia develops.

Despite advances in technology, donor-specific HLA-specific

memory B-cells may be present in some recipients with no

detectable alloantibody sensitization. Assay options to assess

memory B-cells responses are available but data has shown they

have limitations in providing the prevalence, frequency, specificity

and persistence of HLA antibody (3, 6, 23). In Australia, HLA

compatible platelets for patients who are planned to undergo a

haploidentical HCT, where development of HLA antibodies could

result in an adverse transplantation outcome, can be provided prior

to the transplant until the day of their stem cell infusion (day 0),

irrespective of their HLA antibody status. Currently, no guidelines

in Australia exist for non-compatible platelet infusion for

desensitization purposes (24).

Before the second stem cell infusion from the same haploidentical

donor, the patient received A*02 typed platelets. This approach aimed

to adsorb circulating anti-A2, reducing levels before re-infusion of the

donor HLA-A*02 stem cells. The intent of the treatment was to

mitigate antibody-mediated barriers to engraftment. However,

platelet adsorption alone cannot fully explain the subsequent

engraftment, as the patient also underwent desensitization therapy

with IVIg, bortezomib, and rituximab. Consequently, the relative

contribution of each intervention to the antibody reduction remains

uncertain. Notably, the MFI of the anti-A2 decreased from 27953 to

20479 immediately prior to the second infusion, which is consistent

with antigen adsorption.

Further research into HLA DSA treatment strategies for HCT is

required, including the effectiveness of platelet adsorption to reduce

HLA Class I DSA. Most of the published data regarding HCT

outcome in the presence of anti-HLA DSA is limited to individual

case reports and small studies and not multi-center or

controlled trials.
4 Conclusion

This is a case of a patient who was able to be supported through

to engraftment, from a second stem cell infusion, using both HLA

compatible (to support initial platelet transfusion refractoriness

following primary stem cell infusion) and incompatible platelets

(to adsorb the anti-A2 antibodies prior to a second stem cell

infusion). The case highlights the clinical utility of targeted

antibody adsorption as part of a multimodal treatment strategy to

overcome DSA mediated engraftment failure, underscoring its

potential role in expanding treatment options for haploidentical

stem cell transplantation where immunologic barriers remain a

challenge. Further, research into the effectiveness of HLA

incompatible platelets for desensitization in sensitized HCT

patients is required through clinical trials.
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