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Abstract

Background: Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is a curative treatment
option for patients with high-risk hematologic malignancies; however, complications related to HLA
mismatch remain a major concern. This study aimed to retrospectively evaluate the relationship between
the degree of HLA mismatch and relapse or survival outcomes in patients undergoing haploidentical
HSCT (Haplo-HSCT) at Group Florence Nightingale Hospital.

Materials and Methods: A total of 95 patients who underwent haplo-HSCT between 2013 and 2021 at
Group Florence Nightingale Hospital were retrospectively analyzed. All patients had a minimum follow-
up of 12 months. Patients were classified according to the degree of HLA mismatch (4/10-8/10 matched,
with antigen or allele mismatch). Associations between patient, donor, and transplant characteristics and
outcomes including disease-free survival (DES), overall survival (OS), relapse, graft failure, and graft-
versus-host disease (GVHD) were assessed using the Kaplan-Meier method.

Results: Diagnoses included AML(37.9%), ALL(31.6%), CLL(2.1%), MDS(5.3%), NHL(17.9%), and HL
(5.3%). Complete remission was achieved in 74.7% of cases. Myeloablative conditioning was
administered in 87.4% of patients. Post-transplant cyclophosphamide (PTCy) was the most frequently
used GVHD prophylaxis. Acute and chronic GVHD developed in 36.8% and 33.7% of patients,
respectively. Relapse occurred in 21.1% of cases. No statistically significant relationship was found
between HLA mismatch degree and OS, DES, relapse, or GVHD incidence.

Conclusions: The degree of HLA mismatch showed no significant impact on survival or transplant-
related outcomes when evaluated alongside disease, patient, donor, and transplant-related factors. These
results support haplo-HSCT as a safe and feasible alternative for patients lacking a fully HLA-matched
donor. Keywords: Allogeneic, Haploidentical, HSCT, HLA, Relapse, GVHD

Oz

Amag: Allojenik hematopoietik kok hiicre nakli (allo-HKHN), yiiksek riskli hematolojik malignitelerde
kiiratif bir tedavi segenegi olmakla birlikte, HLA (Human Lokosit Antijen) uyumsuzluguna bagh
komplikasyonlar onemli bir sorun olusturmaktadir. Bu calismanin amaci, haploidentik HKHN
uygulanan hastalarda HLA uyumsuzluk derecesi ile relaps ve sag kalim sonuglari arasindaki iliskinin
retrospektif olarak degerlendirilmesidir. Gere¢ ve Yontem: 2013-2021 yillar1 arasinda Grup Florence
Nightingale Hastanesi'nde haploidentik HKHN yapilan 95 hasta retrospektif olarak incelendi. Tim
hastalar en az 12 aylik takip siiresini tamamlamisti. Hastalar HLA uyumsuzluk derecesine gore 4/10-8/10
arasinda (antijen veya allel uyumsuzluguna sahip) siiflandirildi. Hasta, donor ve nakil 6zellikleri ile
hastaliksiz sag kalim (DFS), genel sag kalim (OS), relaps, greft yetmezligi ve graft versus host hastalig:
(GVHH) arasindaki iliskiler Kaplan—-Meier yontemiyle degerlendirildi. p<0,05 istatistiksel olarak anlaml
kabul edildi. Bulgular: Tanilar arasinda AML (%37,9), ALL (%31,6), KLL (%2,1), MDS (%5,3), NHL
(%17,9) ve HL (%5,3) yer aldi. Tam remisyon oran1 %74,7 idi. Miyeloablatif hazirlik rejimi %87,4 hastada
uygulandi. En sik kullanilan GVHH profilaksisi post-transplant siklofosfamid idi. Akut GVHH %36,8,
kronik GVHH %33,7 oraninda, relaps ise %21,1 oraninda goriildii. HLA uyumsuzluk derecesi ile OS,
DEFS, relaps ve GVHH arasinda anlamli iliski saptanmadi.

Sonu¢: HLA wuyumsuzluk derecesi; hastalik, hasta, donor ve nakil iliskili faktorlerle birlikte
degerlendirildiginde, sag kalim veya nakil sonuglari iizerinde anlamli bir etki gostermemistir. Bu
bulgular, tam uyumlu dondr bulunamayan hastalarda haploidentik HKHN'nin giivenli ve uygulanabilir
bir secenek oldugunu desteklemektedir.
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Highlights

e No significant association was found between the degree of HLA mismatch and OS, DEFS, relapse, or GVHD.

e Haploidentical HSCT is a safe and feasible option for patients lacking a fully HLA-matched donor.

e Transplant outcomes appear to be influenced more by patient, disease, and transplant-related factors than
by HLA mismatch degree.

Introduction

Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is a potentially curative treatment modality for
patients with high-risk hematologic malignancies (1). Optimal donor selection, particularly human leukocyte
antigen (HLA) compatibility, is a critical factor influencing transplant outcomes, including engraftment, GVHD,
relapse, and survival (2). However, only a limited proportion of patients have access to fully HLA-matched
donors. Haplo-HSCT has emerged as a valuable alternative donor strategy, significantly expanding transplant
access (3,4). Advances in PTCy and supportive care have improved outcomes, making haplo-HSCT a widely
accepted approach (5,6). Nevertheless, the clinical significance of increasing HLA mismatch in haplo-HSCT
remains controversial (7,8).

This study aimed to evaluate the relationship between HLA mismatch degree and clinical outcomes, including
relapse and survival, in patients undergoing haplo-HSCT.

Material and Methods

Study Design and Patients

This retrospective study included 95 adult patients (18-70 years) with hematologic malignancies who underwent
haplo-HSCT between 2013 and 2021 at the Group Florence Nightingale Hospital, Istanbul. All patients had
completed at least 12 months of follow-up. Patients were stratified based on the degree of HLA compatibility into
4/10, 5/10, 6/10, 7/10, and 8/10 matched groups, according to antigen or allele mismatches.

Ethical approval

This study was conducted in accordance with the Declaration of Helsinki and institutional ethical guidelines. The
study was approved by the Demiroglu Bilim University, Clinical Research Ethics Committee (Number:
44140529/24893), Date: 17.01.2023). Since this study was retrospective, informed patient consent statement was not
obtained.

Inclusion and Exclusion Criteria

Inclusion criteria were: (1) diagnosis of hematologic malignancy; (2) haploidentical donor transplantation; and (3)
availability of complete clinical data. Patients with autologous transplants, secondary malignancies, or incomplete
data were excluded.

Donor and Transplant Characteristics

HLA matching was assessed at high-resolution typing for HLA-A, -B, -C, -DRB1, and -DQBI loci. Patients were
grouped as 4/10, 5/10, 6/10, 7/10, or 8/10 matched. Stem cell sources included peripheral blood (57.9%) and bone
marrow (42.1%). Conditioning regimens were classified as myeloablative (83 patients) or reduced intensity (12
patients). GVHD prophylaxis was administered using PTCy (96.8%) or ATG-based regimens (3.2%) with
cyclosporine and mycophenolate mofetil (MMF).

Definitions and Endpoints

Engraftment was defined as the first of three consecutive days with an absolute neutrophil count >500/uL and
platelet count >20,000/uL. GVHD was graded according to standard European Society for Blood and Marrow
Transplantation (EBMT) criteria (9,10). Primary outcomes included overall survival (OS) and disease-free survival
(DES); secondary outcomes included relapse, engraftment failure, and GVHD incidence.

Statistical Analysis

All statistical analyses were performed using SPSS (version 25.0). Continuous variables were summarized as mean

+ SD, categorical variables as frequencies and percentages. Survival probabilities were estimated using the Kaplan—
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Meier method. The log-rank test was applied to compare survival curves across HLA mismatch groups. A p value
<0.05 was considered statistically significant.

Results

The median age of the study population was 41 years (range: 18-70), with 69.5% males and 30.5% females. The

underlying diseases included acute myeloid leukemia (AML, 37.9%), acute lymphoblastic leukemia (ALL, 31.6%),
non-Hodgkin lymphoma (NHL, 17.9%), Hodgkin lymphoma (HL, 5.3%), myelodysplastic syndrome (MDS, 5.3%),
and chronic lymphocytic leukemia (CLL, 2.1%). No statistically significant difference in transplantation outcomes

was observed according to disease category (acute leukemia: p=0.249; lymphoma: p=0.105; MDS: p=0.117)
(Figurel).
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Abbeviations: (A) acute lymphoblastic leukemia, (B) acute myeloblastic leukemia, (C) Hodgkin lymphoma, and (D) non-Hodgkin lymphoma.

Figure 1. Kaplan-Meier overall survival curves according to HLA mismatch degree. No statistically significant
difference was observed among groups (log-rank p = 0.347).

At the time of transplantation, 74.7% of patients were in complete remission (CR), 4.2% in partial remission, and
21.1% were refractory. Patients transplanted in CR demonstrated a significantly superior overall survival (OS)
compared with refractory patients (p=0.003). No significant correlation was found between Karnofsky performance
status and OS (p=0.127). The EBMT risk score showed a significant association with OS (p=0.010), indicating it as

an independent prognostic factor, whereas no correlation was observed between EBMT score and the degree of
HLA mismatch (Figure 2).

50



Kurkcu Ozcelik. N et al. HLA mismatch and outcomes in haploidentical HSCT.

Overall survival by EBMT risc score

EBMT risc score

-2
13
4
M5
6
0.8+ -7

1.0 #u —— ——

0.6

0.4

Overall survival %

0.29

0.0

T T T T T
.0 25.0 50.0 75.0 100.0 125.0

Time (months)

Figure 2. Kaplan-Meier overall survival curves according to EBMT risk score. Increasing EBMT risk score was
associated with inferior overall survival (log-rank test, p = 0.010).

Peripheral blood stem cells (PBSCs) were used as the graft source in 57.9% of patients and bone marrow (BM) in
42.1%. Bone marrow grafts were associated with better survival trends, although the difference did not reach
statistical significance. A myeloablative conditioning regimen (MAC) was administered in 87.4% of cases and
reduced-intensity conditioning (RIC) in 12.6%. Conditioning intensity was not significantly associated with
survival outcomes (p=0.152).

Based on donor-recipient HLA compatibility, 1.1% of transplants were 4/10 matched, 66.3% were 5/10, 15.8% were
6/10, 11.6% were 7/10, and 5.3% were 8/10 matched. No significant association was found between increasing HLA
mismatch and survival (p=0.892). Similarly, no correlation was observed between the presence of anti-HLA
antibodies (PRA) and HLA mismatch degree (p=0.286) (Table 1).

Table 1. Distribution of PRA positivity according to HLA mismatch degree

HLA match PRA positive (n=30) PRA negative (n=65) Total n(%)
4/10 matched 1 0 1

5/10 matched 21 42 63
6/10 matched 6 9 15
7/10 matched 2 9 11
8/10 matched 0 5 5
Total (%) 31.6 68.4 95 (100)

Among the donor pool, 42.1% were first-degree relatives, 51.6% second-degree relatives, and 6.4% third-degree
relatives. Donor kinship degree did not significantly influence survival outcomes (p=0.698). Regarding gender
compatibility, donor-recipient pairings included male-to-male (48.4%), male-to-female (21.1%), female-to-male
(20%), and female-to-female (10.5%). ABO compatibility analysis revealed that 60% of pairs were compatible, while
14.7%, 22.1%, and 3.2% demonstrated major, minor, and bidirectional incompatibility, respectively. None of these
parameters had a significant effect on survival (p>0.05).

For GVHD prophylaxis, PTCy was administered in 92 patients (96.8%), and antithymocyte globulin (ATG) in 3
patients (3.2%). The median time to neutrophil and platelet engraftment (>500/mm? and >20,000/mm?, respectively)
was 18 days. Primary graft failure occurred in 4 patients (4.2%) and secondary failure in 2 patients (2.1%). There
was no statistically significant relationship between the degree of HLA mismatch and engraftment failure
(p=0.405).

On day +30 post-transplant, 86 patients (90.5%) achieved complete donor chimerism, and 85 patients (89.5%)
maintained full chimerism at day +100. Acute GVHD developed in 35 patients (36.8%), while chronic GVHD
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occurred in 32 patients (33.7%). Neither acute nor chronic GVHD incidence was significantly influenced by HLA
mismatch degree (p>0.05 for both comparisons) (Table 2).

Table 2. Association between HLA mismatch degree and acute and chronic GVHD incidence.

HLA mismatch degree 4/10 5/10 6/10 7/10 8/10 Total n(%)
n (%) 1(1.1) 63 (66.3) | 15(15.8) | 11(11.6) 5(5.3) 95(100) P
Acute GVHH 1(2.85) 24(68.6) 5(14.3) 4(11.4) 1(2.85) 35(100) 0.654
Chronic GVHH 0 22(68.7) | 6(18.75) 2(6.25) 2(6.25) 32(100) 0.719
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Figure 3. Kaplan-Meier curves of overall survival according to GVHD status. Patients who developed GVHD
were compared with those without GVHD. Survival differences were assessed using the log-rank test (p>0.05).

Cytomegalovirus (CMV) IgG serostatus analysis showed that 88.4% of donor-recipient pairs were both
seropositive, 7.4% were recipient-positive/donor-negative, and 4.2% were recipient-negative/donor-positive. CMV
reactivation occurred in 76.8% of cases, consistent with reports from PTCy-based haplo-HSCT series. CMV
reactivation showed no significant correlation with HLA mismatch (p=0.633). However, CMV reactivation was
significantly associated with recipient seropositivity (p=0.045). Hemorrhagic cystitis occurred in 13.7% of patients
and was managed successfully with supportive measures. No association was found between hemorrhagic cystitis
and survival (p=0.897) (Figure 4).

Relapse was documented in 20 patients (21.1%) with no statistically significant relationship to HLA mismatch
(p=0.193). Relapse rates for 5/10, 6/10, and 7/10 matches were 65%, 10%, and 25%, respectively. The overall survival
(OS) rate was 87.3% at day +100, 64.2% at 1 year, and 60% at 2 years. Disease-free survival (DFS) showed a similar
trend. No statistically significant relationship was detected between increasing HLA mismatch and OS, DES,
relapse rate, or GVHD occurrence (p>0.05 for all parameters) (Table 3).

Veno-occlusive disease (VOD) was observed in only two patients (2.1%). both of whom recovered with defibrotide
therapy. The low incidence of VOD likely reflects the center’s policy of prophylactic defibrotide administration in
high-risk patients.

Cytokine release syndrome (CRS) was not systematically assessed in this cohort. Therefore. CRS outcomes could
not be included in the statistical analyses and this represents an addictional limitation of the study. although none
of the patients required intensive care support or showed severe CRS manifestations. This finding aligns with
literature suggesting that bone marrow-based grafts. which were used in a substantial proportion of our cohort.
are associated with milder CRS compared to peripheral blood stem cell grafts.

52




Kurkcu Ozcelik. N et al. HLA mismatch and outcomes in haploidentical HSCT.

Overall survival

10 R CMV-R
% - absent
present
0.6+
0.6+

0.4

Overall survival %

0.7

0.0

T T T T T
L0 25.0 50.0 75.0 100.0 125.0

Time (months)

Figure 4. Kaplan-Meier curves of overall survival (OS) according to cytomegalovirus reactivation status.
Patients with CMYV reactivation were compared with those without CMV reactivation. Survival probabilities
were estimated using the Kaplan—-Meier method. Survival differences were assessed using the log-rank test (p =
0.633)

Table 3. Relapse distribution according to HLA mismatch degree.

HLA matches Relapse n=20 (%) Number of Haploidentical Transplants
4/10 matched 0 1

5/10 matched 13 (65) 63

6/10 matched 2 (15) 15

7/10 matched 5 (25) 11

8/10 matched 0 5

Total % 20 (100) 95 (100)

P 0.193

Overall. the results indicate that neither early (engraftment failure. acute GVHD, CMYV reactivation) nor late
complications (chronic GVHD, relapse or mortality) were significantly affected by the number of mismatched HLA
loci. Relapse remained the leading cause of mortality (50%). followed by infection-related complications (Figure 5).
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Figure 5. Kaplan-Meier curves demonstrating overall survival according to the degree of HLA mismatch (4/10-
6/10) between donor and recipient.

53



Kurkcu Ozcelik. N et al. HLA mismatch and outcomes in haploidentical HSCT.

No statistically significant difference was observed in overall survival according to the number of HLA
mismatches (p = 0.347) (Table 4).

Table 4. Relationship between HLA Mismatch Degree and Overall Survival. Relapse. and GVHD Rates

4/10 matched 5/10 matched | 6/10 matched | 7/10 matched | 8/10 matched | Total n (%) P

n (%) 1(1.1) 63 (66.3) 15 (15.8) 11 (11.6) 5 (5.3) 95 (100)
Acute
GVHD 1(2.85) 24 (68.6) 5 (14.3) 4 (11.4) 1(2.85) 35 (100) 0.654
Chronic
GVHD 0 22 (68.75) 6 (18.75) 2 (6.25) 2 (6.25) 32 (100) 0.759
Relapse 0 13 (65) 2 (10) 5 (25) 0 20 (100) 0.193
Overall
survival 1(1.6) 41 (67.2) 9 (14.8) 7 (11.5) 3(4.9) 61 (100) 0.347
(1 year)

Discussion

Allo-HSCT remains a curative therapeutic option for patients with high-risk or refractory hematologic
malignancies. Donor-recipient compatibility, particularly HLA matching, is a major determinant of post-transplant
outcomes, influencing GVHD, engraftment, relapse, and survival. However, because only 25-30% of patients have
a fully HLA-matched sibling donor, haplo-HSCT using partially matched family donors has become increasingly
common and effective. Recent advances, especially the use of PTCy, have markedly improved the safety and
feasibility of haplo-HSCT by mitigating the immunologic barriers traditionally associated with HLA disparity.

In this single-center retrospective analysis of 95 patients undergoing haplo-HSCT between 2013 and 2021, we
evaluated whether the degree of HLA mismatch (ranging from 4/10 to 8/10) affected early and late post-transplant
outcomes. Our findings demonstrated that increasing HLA mismatch did not significantly influence engraftment
kinetics, incidence of acute or chronic GVHD, relapse rate, or overall survival. One possible biological explanation
for the limited impact of HLA mismatch observed in our cohort may be related to the immunomodulatory effects
of PTCy. PTCy selectively eliminates rapidly proliferating alloreactive T cells early after transplantation, which are
primarily responsible for strong bidirectional allogeneic responses triggered by HLA disparity. In contrast,
regulatory T cells and hematopoietic stem cells are relatively preserved due to higher expression of aldehyde
dehydrogenase, allowing immune tolerance and stable engraftment to develop. Through this selective depletion of
alloreactive clones, PTCy reduces the intensity of graft-versus-host and host-versus-graft reactions, thereby
attenuating the clinical impact of increasing HLA mismatch.

Our findings are consistent with previously published studies evaluating the impact of HLA disparity in
haploidentical transplantation. Raiola et al. reported that increasing HLA mismatch did not significantly affect
survival outcomes in patients receiving haploidentical transplantation with PTCy-based GVHD prophylaxis.
Similarly, McCurdy et al. demonstrated comparable overall survival and relapse rates across different degrees of
HLA mismatch in non-myeloablative haploidentical transplantation platforms. These observations suggest that
modern GVHD prophylaxis strategies may mitigate the historically detrimental impact of HLA incompatibility.
(11,12).

Engraftment failure (EF) remains a major challenge in mismatched HSCT but was relatively uncommon in our
cohort, with primary EF observed in 4.2% and secondary EF in 2.1% of patients. No significant correlation was
found between EF and the degree of HLA mismatch (p=0.405). This likely reflects the center’s pre-transplant
immunologic evaluation and donor selection policy, which excluded donors with antigens corresponding to high-
titer recipient antibodies (PRA >2000 MFI). This careful donor selection may have minimized donor-specific
antibody (DSA)-mediated graft rejection, aligning with reports that DSA screening improves engraftment
outcomes in mismatched transplants (13).

The median time to neutrophil and platelet engraftment was 18 days, consistent with previously reported
engraftment kinetics for haplo-HSCT using PTCy-based prophylaxis. Full donor chimerism was achieved in more
than 90% of patients by day +30, confirming effective graft function regardless of HLA disparity. The use of bone
marrow as the stem cell source was associated with a trend toward improved survival, in agreement with studies
suggesting that marrow grafts may reduce chronic GVHD incidence compared to peripheral blood grafts (14).
GVHD remains one of the most critical complications affecting HSCT outcomes. In our study, the incidences of
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acute (36.8%) and chronic (33.7%) GVHD were comparable to previously published data for PTCy-based haplo-
HSCT (15). Neither acute nor chronic GVHD rates were significantly influenced by the degree of HLA mismatch
(p=0.654 and p=0.719, respectively). The extensive use of PTCy and the preference for bone marrow grafts in our
cohort likely contributed to these favorable results. This finding is in line with data from Kasamon et al. and
Kawase et al., who reported that GVHD incidence is more closely related to GVHD prophylaxis strategy than to
the exact number of mismatched loci (16,17).

Infection remains a significant cause of post-transplant morbidity. CMV reactivation occurred in 76.8% of our
patients, representing the most frequent infectious complication. However, the reactivation rate did not correlate
with the degree of HLA mismatch (p=0.633). Instead, CMV serostatus was a significant predictor, as reactivation
occurred predominantly among CMV-IgG positive recipients (p=0.045). This finding confirms previous reports
that recipient seropositivity, rather than donor compatibility, is the key determinant of CMV reactivation risk (18).
Despite the high incidence of CMV viremia, no significant adverse effect on survival was observed, consistent with
recent evidence that modern pre-emptive monitoring and antiviral therapy minimize CMV-related mortality (19).
Hemorrhagic cystitis (HC) was seen in 13.7% of cases and resolved with supportive care, without significant
mortality. Similarly, the low incidence of veno-occlusive disease (VOD) (2.1%) supports the safety of the
conditioning and prophylactic regimen used in our center. CRS, a known early complication in haplo-HSCT, was
not systematically analyzed in this cohort but was likely mild, given the predominance of bone marrow grafts.

The overall survival (OS) rates were 87.3% at day 100, 64.2% at one year, and 60% at two years. These values are
comparable to previously published survival outcomes for haplo-HSCT. Importantly, we found no statistically
significant relationship between increasing HLA mismatch and OS (p=0.347) or disease-free survival (DEFS).
Relapse remained the most common cause of mortality, accounting for 50% of deaths, which is consistent with
prior studies indicating that disease relapse continues to be the principal barrier to long-term success in haplo-
HSCT (20,21). Interestingly, the EBMT risk score was significantly associated with survival (p=0.010), emerging as
an independent prognostic factor. This finding supports earlier reports emphasizing that pre-transplant disease
burden and comorbidity status remain stronger survival predictors than HLA mismatch degree.

Another notable finding of this study was the lack of association between the degree of kinship (first-, second-, or
third-degree relatives) and post-transplant outcomes (p=0.698). This observation reinforces the growing body of
evidence that, with adequate immunosuppression, even distantly related haploidentical donors can provide
comparable engraftment and survival results to closer relatives.

The high use of myeloablative conditioning (87.4%) did not significantly impact survival compared with reduced-
intensity conditioning (p=0.152). This may reflect the careful patient selection and the tolerability of myeloablative
regimens in our cohort, likely due to relatively young median age (41 years) and good performance scores. The
absence of significant differences related to the conditioning regimen aligns with recent data suggesting that both
approaches can achieve comparable outcomes when PTCy is used (22).

Another important aspect of haploidentical transplantation is the balance between graft-versus-host disease and
graft-versus-leukemia (GVL) activity. Some studies have suggested that certain degrees of HLA disparity may
enhance donor immune recognition of residual leukemic cells, potentially strengthening the GVL effect. However,
in PTCy-based transplantation platforms, the selective depletion of highly alloreactive T-cell clones may balance
this effect, resulting in comparable relapse rates across different mismatch groups. In our study, relapse remained
the leading cause of mortality, accounting for approximately half of the deaths, consistent with previous reports
indicating that disease relapse continues to represent the major barrier to long-term transplant success.

Overall, the present study contributes to the growing evidence supporting the safety and efficacy of haplo-HSCT.
Despite varying degrees of HLA disparity, our outcomes for engraftment, GVHD, relapse, and survival were
comparable to matched unrelated donor transplants. The combination of rigorous immunologic screening, PTCy-
based GVHD prophylaxis, and careful clinical monitoring appears to neutralize the historically adverse impact of
HLA mismatch.

Limitations

This study has several limitations. Its retrospective and single-center design limits generalizability. and the
relatively small number of patients in the higher mismatch subgroups may reduce statistical power. Another
limitation is the small number of patients in some HLA mismatch subgroups. particularly the 4/10 (n=1) and 8/10
(n=5) groups. These small subgroup sizes limit the statistical power of comparisons and the results should
therefore be interpreted cautiously. Minimal residual disease (MRD) data were not uniformly available. which

55



Kurkcu Ozcelik. N et al. HLA mismatch and outcomes in haploidentical HSCT.

may affect relapse risk analysis. Additionally, CRS was not systematically assessed. Therefore. CRS outcomes

could not be included in the statistical analyses and this represents an addictional limitation of the study.

Nonetheless, the homogeneous patient management. consistent use of PTCy.and long follow-up duration
strengthen the reliability of the findings.

Conclusion
In conclusion. increasing degrees of HLA mismatch did not adversely affect engraftment. GVHD incidence,
relapse or survival in haplo-HSCT. The EBMT risk score emerged as an independent prognostic factor, while

donor kinship and stem cell source had limited influence. With appropriate donor selection and PTCy-based
prophylaxis, haplo-HSCT represents a safe, effective, and widely applicable curative option for patients lacking
fully matched donors. Future prospective multicenter studies with larger cohorts are warranted to validate these
findings and further optimize donor selection algorithms.
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