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Abstract

Background

Patient ethnicity has been correlated with different outcomes following Haematopoietic Cell
Transplantation (HCT), with patients from minority ethnic backgrounds reported to have worse
outcomes compared to White patients. To date, studies have been predominantly performed
in the US, where healthcare models are different to many European countries, including the
UK. Here we evaluate the impact of patient-reported ethnicity on autologous (auto-) and
allogeneic (allo-) HCT outcomes in the UK.

Methods

Patients undergoing allo- or auto-HCT between 01/01/2009-31/12/2019 and registered in the
BSBMTCT patient registry were analysed as full cohorts and as separate adult and paediatric
cohorts . Patient ethnicity was self-defined and grouped into four broad categories: Asian,
Black, ‘Other’ and White. The primary outcome was five-year Overall Survival (OS).
Findings

20,119 first auto-HCT and 13,978 first allo-HCT were analysed. Median times to follow-up
were 60 months (35-89 months) for auto-HCT and 32 months (10-68 months) for allo-HCT
patients. After adjustment for prognostic factors, Asian patients undergoing allo-HCT
(N=1,081) had significantly worse five-year OS (HR 1-16, P=0-012) than White patients
(N=11,705). Differences in OS were most pronounced in paediatric patients (N=2,490, HR
1-67, P=0-00018). In the auto-HCT cohort, there were no associations between ethnicity and
five-year OS or other outcomes.

Interpretation

This large UK-based analysis suggests significant variation in survival outcomes following
allo-HCT between patients of different ethnicities. The causes are unclear and further
research to elucidate and correct these health inequalities is warranted.

Funding

Anthony Nolan Charity and BSBMTCT.



Research in Context

Evidence before this study

Although this study utilised primary data to conduct a novel analysis, a systematic literature
review was also carried out to identify relevant published evidence on the impact of ethnicity
on outcomes from haematopoietic cell transplant (HCT) to provide context and insight into the

methodology used.

Studies published between 01/01/2000 and 30/09/2024 and including any reference to
autologous and allogeneic HCT or bone marrow transplant and ethnicity or race were
identified using Boolean search terms via the PubMed database in September 2024. Search
terms used were: "stem cell transplant” OR "bone marrow transplant” AND ("ethnicity" OR
"race"). Studies were excluded if they were not published in English, if ethnicity was not

investigated as an independent variable, or if they were opinion/correspondence pieces.

The pre-existing literature paints a mixed picture of disparities in outcomes after stem cell
transplant. A number of US studies have indicated poorer outcomes for patients from a
minority ethnic background following HCT, including one recent (2024) US-wide retrospective
cohort study showing lower overall survival for adult Hispanic patients receiving unrelated cord

blood transplants and higher rates of high-grade acute GvHD in Black paediatric patients (1).

There are however studies which suggest that there are no significant differences in rates of
overall survival and other outcomes between patients of different ethnicities, including a large
2023 retrospective cohort study of allo HCT recipients in the US which found no significant
impact of ethnicity on survival, relapse or non-relapse mortality (2). Limitations of existing
studies including small patient diagnosis groups, the interplay of other factors such as socio-

economic status and age, and the US-centric nature of existing research should be noted.

Added value of this study

This is the first known study to investigate the effect of ethnicity on HCT outcomes in the UK
using population-wide retrospective cohort data. Prior evidence has been from outside of the
UK, and therefore limited in its applicability to the unique demographic and health system
context of the UK.

Implications of all the available evidence
Our data suggests that outcomes following allogeneic HCT may be poorer for patients of non-
White ethnicities, in particular patients from Asian and ‘Other’ ethnicities. Further research on

the causes of this disparity and methods to achieve greater equity is needed. Ethnicity cannot



be viewed in isolation of other factors such as income, educational attainment, language
proficiency, geographic location or other socioeconomic factors. Data on these factors in the
UK is poor, limiting the opportunity to further investigate potential health inequalities. In
addition, this analysis only includes patients who received HCT — it remains unknown whether
ethnicity or other factors affect access to HCT in the UK. This should be an area for further

research.



Introduction

Autologous (auto-) and Allogeneic (allo-) Haematopoietic Cell Transplantations (HCTs) are
potentially curative treatments for patients with various malignant and non-malignant
disorders. Despite emerging cellular therapies, HCT numbers are rising globally(3, 4. While
many factors are known to influence the success of both transplant modalities(5, 6), post-

transplant complications remain a significant challenge.

Despite HCT being available to patients for decades, little is known about inequities within the
treatment pathway that affect outcomes(7, 8). The impact of ethnicity has been investigated in

various non-UK populations, but studies have had differing conclusions.

In the auto-HCT setting, data associating ethnicity with outcome have been inconsistent.
Whilst some early studies suggested no association between patient ethnicity and outcomes
post-HCT in myeloma(9, 10), or across broader disease categories (11), one study supported

inferior outcomes of auto-HCT for patients of Asian/Pacific Islander ethnicities(12).

In the allo-HCT setting, studies have mainly focussed on HLA-matched Related Donor (RD-)
and/or Unrelated Donor (UD-) HCT. Early studies suggested Hispanic patients undergoing
RD-HCT for an acute or chronic leukaemia had worse Overall Survival (OS) probabilities than
White patients(13, 14). In more disease-diverse cohorts, Black and African American patients
undergoing RD- or UD-HCT were found to have worse OS than White patients(11, 13); this
did not persist for UD-HCT in some settings after further statistical adjustment to include HLA
matching(11). Reduced OS probabilities for Black patients were also observed in a study of
single-unit umbilical cord blood HCT(15).

Recently, the impact of race/ethnicity on OS was investigated in a cohort of 26,945 patients
undergoing UD-HCT between 1988 and 2016 at centres in North American or Japan(16). In
comparison to White patients, OS probabilities were significantly improved for Japanese
patients but significantly reduced for Black and Hispanic patients. The OS advantage for
Japanese patients remained even after adjustment for HLA matching, while the poorer OS for
Black patients also persisted. The study concluded that survival post UD-HCT is “strongly
influenced by both race and HLA”.

Studies exploring HCT outcomes and ethnicity, while not always consistent, indicate a
potential impact of patient ethnicity on OS. However, to date most analyses have been based
upon data from the United States of America (US). Patient access to HCT has been reported

to differ according to patient age, socioeconomic status, geography and insurance



coverage(17), and these barriers to access are likely to intersect with ethnicity. The healthcare
system in the US is markedly different than in the UK, where the NHS provides healthcare
services to all residents, free at the point of use. The UK population also consists of a different
mix of ethnic backgrounds. As such, the direct applicability of previous studies on the

relationship between ethnicity and transplant outcomes in the UK population is unknown.

The aim of this study was to investigate whether patient-reported ethnicity is correlated with
clinical outcomes after auto- and allo-HCT in a UK patient cohort. Although there is a
recognised relationship between ethnicity and other demographic factors in the UK, most
notably socio-economic status, this study was limited to only look at ethnicity largely due to

the lack of retrospective demographic data.

Methods

Study design and participants

All adult and paediatric patients undergoing a first auto-HCT or allo-HCT at a UK transplant
centre between 2009 and 2019, were eligible for inclusion in the study (N=37,492, Figure 1).
Patients without sufficient data (N=225) or who didn’t consent for their data to be submitted to
the British Society of Blood and Marrow Transplantation and Cellular Therapy (BSBMTCT)
patient outcome registry (N=638), were excluded from the study. Of the 36,629 remaining
patients, 708 were not UK residents and were also excluded. Of all registered UK patients,
1,824 did not have ethnicity data recorded (refused to provide, or missing), or the data were
uninterpretable and were also removed. The final eligible cohort consisted of 34,097 patients
(auto-HCT, N=20,119; allo-HCT, N=13,978). The cohort was analysed as a whole group
(Appendix p2-7) and by adult and paediatric (0-18 years) populations (Table 1). Analysis of
the OS of patients excluded from the study found no evidence to suggest that excluded

patients had significantly different survival prognoses to those included (Appendix p1).

Clinical outcome data were provided by the BSBMTCT registry which routinely collects
minimal essential data and long-term follow-up (minimum 10 years) on all patients undergoing
HCT in UK member centres. All data are consented by the patient at the time of transplant to
be held in the registry and used for research and service evaluation purposes. The study
protocol was approved by the BSBMTCT Executive Committee and the BSBMTCT Clinical

Trials Committee.

Procedures
UK patient ethnicity data are captured in the BSBMTCT registry using pre-defined categories

identified in the US and included only seven categories. Based on this system, ethnicity data



was coded into four broad categories: White (N=29,566), Black (N=1,168), Asian (N=2,000)
and ‘Other’ (N=1,363), which included any other declared ethnicity (including patients of
Hispanic, Native American and Native Hawaiian backgrounds — the additional recorded
categories within the database) and individuals reporting more than one ethnicity. All ethnicity
was self-defined by the patient. Donor ethnicity is not captured within the BSBMTCT patient

registry and was therefore not analysed as part of this study.

Patient and donor HLA typing was recorded within the BSBMTCT registry in several formats
including, but not limited to, serological typing, National Marrow Donor Program (NMDP)
Multiple Allele Codes (MAC) codes and/or four-field typing resolution. Data was not always
complete for each HLA loci, nor at a single locus. HLA matching was scored out of 10 for
HLA-A, -B, -C, -DRB1 and -DQB1. HLA-DPB1 typing data was poorly recorded and could not
be included into matching models. Pairs were matched at the highest resolution possible up to
the Protein antigen recognition domain group (P-group) level, depending on the data provided.
Sibling pairs that had partial typing data for only 6-9 alleles but were fully matched for these
and were listed as being a matched RD, were upgraded to 10/10 matched. The recorded
number of mismatches for patient-donor pairs was used if this was provided and there was no
typing data. Patients with some degree of typing recorded, but not enough to report a match
score out of 10, were marked as indeterminable, while missing data indicated no HLA typing
was recorded for the patient, the donor or both, thus a matching score was not possible.
Patients classified as receiving a mismatched RD, but whose HLA matching status was found
to be 10/10 matched, were reclassified as a RD. No other donor reclassification was

performed.

Outcomes
Overall Survival (OS) was the primary study endpoint, defined as the time from transplant to

death from any cause. Surviving patients were censored at the point of last follow-up.
Secondary outcomes included acute and chronic Graft-versus-Host Disease (GvHD), disease
relapse, Transplant-Related Mortality (TRM), Progression-Free Survival (PFS) and neutrophil
engraftment. Acute GvHD (aGvHD) was defined as occurring by day 100 post-transplant and
was graded using the Glucksberg scale(18). TRM was death without recurrent disease, while
PFS was defined as time to treatment failure (death or relapse). Competing risks included

death for relapse analyses, while relapse was the competing event for TRM.

Statistical analysis
All patients that remained after reviewing the inclusion and exclusion criteria listed previously,

were assessable. The primary outcome of OS was estimated using the Kaplan-Meier method



and the log-rank test. Secondary outcome analyses including competing events were
analysed using the cumulative incidence function and Gray’s test(19). Proportions of patients
with aGvHD were compared using the chi-squared test. Patient ethnicity variables were
adjusted in multivariate analyses for confounding factors where univariate analyses gave
P=0-2 using Cox regression, Fine and Gray, or logistic regression. Details of the confounding
factors used for each multivariate statistical test are listed in the appropriate results table for
each separate analysis (Appendix p9-14). Interaction analyses were performed on each
cohort separately, and included all known combinations of interactive terms that may have
affected patient outcome. All statistical tests were 2-sided and P<0-05 determined
significance. Data were analysed using SPSSv29 (SPSS, Chicago, IL), R V3.4.2, or Stata
V17.

Role of the funding source
The acknowledged funding sources supported the individuals that took part in this study.
There was no direct input of the funding sources into the study design, data collection,

analysis or interpretation, nor in writing the paper.

Results
After applying the inclusion and exclusion criteria (Figure 1), 3,395 patients were removed

from the final cohort. The final eligible cohort consisted of 34,097 patients (auto-HCT,
N=20,119; allo-HCT, N=13,978) transplanted between 1% January 2009 and 31%' December
2019. The median time of follow-up was 60 months for the auto-HCT (Interquartile Range
(IQR) 35-89) and 32 months for the allo-HCT cohorts (IQR 10-68; Appendix p2-7). Patients
were predominantly transplanted for malignant diseases in both transplant groups and most
had Karnofsky performance scores 290% and HCT-CI scores <2. The median patient ages
were 58 and 48 years for auto-HCT and allo-HCT respectively, while the median donor age
was 31 for the allo-HCT group. Patient ethnicity was predominantly reported as White for both
cohorts (89% and 84%). Most allo-HCT patients received either a 10/10 HLA matched RD or
UD, regardless of ethnicity (Appendix p3-8).

Five-year OS for the full auto-HCT cohort was 67% (95% CI 66-68%). There were no
significant associations between patient ethnicity and any tested outcome in the cohort
overall, when split into adult and paediatric patients, nor in malignant or non-malignant

subgroups (Appendix p9-11).

Five-year OS for the full allo-HCT cohort was 55% (95% CI 51-58). After adjusting for

confounding clinical factors listed in Appendix p12-14, there were reduced five-year OS



probabilities for Asian patients compared to White patients (HR 1-16, 95% CI 1-03-1-30,
P=0-012; Figure 2A, Appendix p12-14). No significant differences in OS were observed for the
other ethnicity groups. Asian patients also had significantly lower probability of PFS at five-
years compared to White patients (HR 1-14, 95% CI 1-02-1-27, P=0-019). Ethnicity was
associated with significant differences in TRM at 100 days, one-year and five-years (Appendix
p15-16) with all ethnicity groups having a higher risk of TRM than White patients. Although
significantly worse TRM was observed at early timepoints for patients in the ‘Other’ ethnicity
group compared to White patients, there was no significant difference at five-years (HR 1-15,
95% CI1 0-97-1-36, P=0-11; Figure 2B; Appendix p15-16). There was no evidence of

significant associations between patient ethnicity and the probability of relapse or aGvHD.

Given the potential for differences in demographics, indications for, and method of treatment

of adult and paediatric populations, the two subgroups were also analysed separately.

The median time of follow-up was 48 months (IQR 17-76 months) for the paediatric allo-HCT
cohort (N=2,490). Five-year OS was 76% (95% CI 74-77). After adjusting for confounding
clinical factors, significantly lower five-year OS was observed for patients of Asian ethnicity
compared to White patients (HR 1:67, 95% CI 1-28-2-19, P=0-00018; Appendix p12-14).
There were no significant differences in survival for Black patients or those of ‘Other’
ethnicities, compared to White patients. Similarly, Asian patients had significantly lower five-
year PFS (HR 1-44, 95% CI 1-15-1-81, P=0-0014) and significantly higher probability of TRM
at 100 days (HR 2:18, 95% CI 1-36-3-48, P=0-0012), one-year (HR 2-05, 95% CI 1-44-2-94,
P<0-0001), and five-years (HR 1-94, 95% CI 1-40-2-69, P<0-0001; Figure 3A). No significant
differences were observed for the other ethnicity groups analysed. No significant differences
were found between the different ethnicity groups on the incidence or grade of aGvHD or

relapse.

The paediatric allo-HCT cohort were separated into malignant (N=1,157) and non-malignant
(N=1,333) disease groups due to known differences in outcome and prognoses. Five-year OS
for the malignant cohort of paediatric patients was 63% (95% CIl 60-66) and the median time
of follow-up was 38 months (IQR 12-71 months). Inferior outcomes for Asian paediatric allo-
HCT patients remained for those with malignant disease, who had reduced five-year OS (HR
1-68, 95% CI 1-18-2-40, P=0-0044), PFS (HR 1-47, 95% CI 1-:08-2-01, P=0-015) and
increased TRM at one-year (HR 2:62, 95% CI 1-57-4-38, P=0-00025) and five-years (HR
2-26, 95% CIl 1-41-3-64, P=0-00076) in comparison to White patients. There was no evidence
to suggest significant differences for the other ethnicity groups analysed compared to White

patients, nor for any other clinical outcome (Appendix p17-18).



The correlation between ethnicity and clinical outcome also remained for those patients with a
non-malignant condition. Five-year OS was 87% (95% CI 85-89) and the median time of
follow-up was 58 months (IQR 25-79 months). Patients from Asian and ‘Other’ ethnicities had
significantly worse five-year OS than White patients (HR 1-78, 95% CI 1-11-2-84, P=0-016
and HR 1-91, 95% CI 1:06-3-47, P=0-032 respectively). Similarly, evidence for worse PFS
was found for Asian (HR 1-51, 95% CI 1-:05-2-15, P=0-025) and ‘Other’ patients (HR 1-62,
95% CI 1-:01-2-59, P=0-044). An association between increased risk of TRM at 100 days (HR
2-30 95% CIl 1-18-4-47, P=0-014) and at five-years (HR 1-62 95% CI 1-:00-2-62, P=0-048)
was observed for Asian patients compared to White patients. There was no evidence to
suggest that patient ethnicity was associated with any other clinical endpoint (Appendix p17-
18).

The median time of follow-up was 27 months (IQR 9-64 months) for the adult allo-HCT cohort
(N=11,488). Five-year OS for the adult allo-HCT cohort was 51% (95% CI 50-52). After
adjusting for confounding clinical factors, there was no significant association between patient
ethnicity and the primary outcome of five-year OS (Appendix p12-14). However, significant
associations between patient ethnicity and 100d, one-year and five-year TRM risk were
observed. Asian, Black and ‘Other’ patients were found to have a higher probability of TRM
compared to White patients at the earlier timepoints (100d and one-year). By five-years, only
significant differences in TRM for Asian (HR 1-40, 95% CI 1-19-1-66, P<0-0001) and Black
(HR 1-33, 95% CI 1-03-1-73, P=0-032) patients compared to White patients was observed
(Appendix p15-16, Figure 3B). No causes for increased TRM risk were identified.

Five-year OS for the adult allo-HCT cohort with malignant disease (N=11,001) was 49% (95%
Cl 48-50) and the median time of follow-up was 26 months (IQR 9-62 months). As for the
adult allo-HCT cohort overall, there were no significant differences across ethnicity groups in
five-year OS. Increased TRM risk was observed in the Asian, Black and ‘Other’ ethnicity
categories compared to White patients at the 100d and one-year timepoints, with these
differences maintained at five-years for Asian and Black patients (HR 1-36, 95% CI 1-14-1-62,
P=0-00064 and HR 1-38, 95% CI 1-05-1-80, P=0-019 respectively; Appendix p17-18).
Unexpectedly, a significantly lower risk of grade 2-4 aGvHD was observed, in Asian and Black
patients compared to White patients (HR 0-77, P=0-041 and HR 0-68, P=0-047 respectively;
Appendix p17-18).

Five-year OS for the adult allo-HCT cohort with non-malignant disease (N=487) was 78%
(95% CI 74-2-82-1) and the median time of follow-up was 49 months (IQR 24-84 months).
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Increased TRM risk at five-years was observed for Asian patients compared to White patients,
but the subgroup numbers were low, and the 95% CI range was large, suggesting this should
be carefully interpreted. There were no significant associations between patient ethnicity and
any of the other clinical endpoints tested here, but the same caution in interpretation due to

small cohort sizes should be applied here.

No specific causes of death driving either reduced OS or TRM were evident from the data

reported for any of the subgroups analysed in this study.

Discussion

Healthcare inequalities, and the impact of patient ethnicity on outcomes, access and
experience in healthcare, is a crucial area of research. Some studies indicate that patients
from minority ethnic backgrounds face poorer outcomes, and more complications compared to
White patients after transplantation(12, 13, 16). However, findings are inconsistent, and many
studies focus on the US context. The UK has a unique mix of ethnicities and, in contrast to the
US, a system of universal healthcare coverage delivered through the government-funded NHS
which means studies based in the US may not be relevant in the UK setting. In this setting,
our data suggest that patient ethnicity is not associated with outcomes after auto-HCT,
confirming some previous studies(9-11). However, in allo-HCT, after adjustment for several
clinical and laboratory factors including HLA matching, our data suggests patients of Asian
ethnicity may have worse prognoses overall, an effect that was particularly evident within the
paediatric age group. Highly significant differences in TRM were observed in adult malignant
disease cohort, with patients in all ethnicity categories having a higher risk of early TRM
compared to White patients, and most of the divergence of OS, PFS and TRM occurring at
early timepoints i.e. within the first year post-HCT. Whilst this persisted most significantly for
Asian patients, for patients of ‘Other’ ethnicity the difference was less pronounced at later
timepoints (Figure 2). As the reduced PFS seen in various analyses is not related to relapse of

disease, it can be inferred that it is explained by TRM.

A recent US study highlighted the association of patient ethnicity on clinical outcome, which
differed according to whether patients incurred aGvHD and/or cGVHD(20). In this cohort of
adult patients with malignant disease, increased rates of TRM were observed for non-Hispanic
Black patients compared to non-Hispanic White patients for those who had aGvHD but not
cGvHD. While we were unable to analyse cGvHD data in our study due to insufficient data,
our observation of increased TRM in non-White patients with malignant disease, even after
adjusting for important factors such as HLA matching, is consistent with this US study and that

these effects are more pronounced at early timepoints post-HCT.
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In contrast to our findings, most previous studies have reported outcomes for patients of Asian
ethnicity predominantly being similar to, or exceeding, the White patient comparison
groups(11, 16). This may be attributable to differences in the definition of Asian ethnicities,
with ‘US Asian’ typically referring to people of East Asian heritage, while ‘UK Asian’
predominantly includes individuals of South Asian backgrounds. Therefore, direct comparison

of our data analysis to other studies is not appropriate.

Possible explanations for the significantly increased mortality risks for Asian, Black and ‘Other’
patients in our analysis may include disparities at the HLA loci. Although we adjusted for HLA
match scores, we were only able to assess data to a P-group level and could not consider
HLA-DPB1 matching. The HLA genes are hyperpolymorphic, with over 38,900 alleles
described to date (https://www.ebi.ac.uk/ipd/imgt/hla/; July 2024)(21). Recent data have

suggested a greater degree of matching across the HLA region of the human Major

Histocompatibility Complex (MHC), encompassing more extensive coding and non-coding
regions of the HLA genes, correlates with better outcomes post UD-HCT(22-24). While this
variation may not be functional, it could be a marker for additional genetic diversity that has
evolved differently in MHC haplotypes from different ethnic populations and could contribute to

different outcome risks following HCT.

Another potential mechanism for the different outcomes, including TRM, are the genetic
associations that influence metabolism of drugs used for myeloablation and
immunosuppression in the allo-HCT pathway(25). In addition, certain post-transplant
complications such as transplant-associated thrombotic microangiopathy may be increased in

non-White populations due to genetic susceptibility, as previously shown(26).

In addition to genetic variation, there are other social, clinical, or demographic factors that
could provide additional risks to both auto- and allo-HCT outcomes, but that were out of scope
for this study because the retrospective dataset used in this study did not include further
demographic data. For example, patient socioeconomic factors have been suggested to
impact on HCT outcomes and differ between different ethnic groups(13). Time to transplant is
also a known risk factor, with studies highlighting differences in donor attrition rates that
correlate with donor ethnicity(27). In such circumstances, it is possible the outcome of HCT
may have been impacted by infections and other complications, and prolonged or additional
attempts to treat with immunosuppressive therapy whilst donor searches were ongoing.
Future studies should attempt to capture a wider range of data to help address these

additional factors that impact the HCT pathway.
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It is unclear why the differences in outcomes across ethnicities observed in the malignant
group are more pronounced in the paediatric population compared with adults. There may be
several unidentified biological aspects related to the malignant diseases in this age group,
donor-related factors, genetic susceptibility combined with the impact of conditioning agents in
developing organs or socio-economic factors in children from recently migrated families that

influence these age associations and warrant further research.

We recognise several limitations in this study. Firstly, it is a retrospective study of data
reported to the BSBMTCT registry from many UK centres, which, despite standardised
minimal essential data reporting requirements, inevitably may be incomplete. Secondly, at the
point of analysis, the ethnicity field within the patient registry database consisted of seven
non-mutually exclusive categories based on ethnicity codes used in the US that do not broadly
represent the UK population. In addition to the three categories analysed here (Asian, Black,
White), Hispanic, Native American, and Native Hawaiian are also listed alongside an ‘Other’
category. A free-text box to capture further details was not consistently used and often
included data that was not interpretable (e.g. Other ethnicity-British). Additionally, no further
granularity of these variables was available. Finally, ethnicity was self-defined by the patient,

which may not always correlate with genetic geographic ancestry(28).

A final consideration is the sole inclusion of those patients who underwent transplantation.
The BSBMTCT registry is only responsible for recording data on individuals who undergo
HCT. Although no such barriers to auto-HCT exist, the challenge of finding unrelated donors
for patients from a minority ethnic background undergoing allo-HCT, is well reported(29, 30).
The scope of this study was to determine how ethnicity affected HCT outcome, thus it does
not include patients who did not reach the transplantation stage due to a lack of a suitably well
HLA-matched donor. Such reduced availability may have impacted on time from diagnosis to
allo-HCT and also non-transplant treatment decision making, including whether allo-HCT was

performed at all.

In conclusion, this study of UK transplant data found no evidence of a difference in patient
outcome prognoses in auto-HCT, but did identify significantly worse outcomes for Asian adult
and paediatric patients with both malignant and non-malignant disease, and for Black adult
patients with malignant disease, in the allo-HCT setting. The cause of the increased risk could
not be identified, and future studies, potentially with greater numbers and/or a disease-specific
focus, could evaluate how biological, socioeconomic, or logistical factors (such as efficiency of

donor identification), contribute to inequities in patient outcome post-HCT. Further studies,
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ideally with larger numbers of prospectively collected patient data relating to ethnicity and
other biological and socio-economic factors that are well defined, are warranted to investigate

inequities in access to treatment and survival outcomes.
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Figure Legends

Figure 1: A strobe diagram showing cohort development for this analysis.

Figure 2: Adjusted survival curves showing association of patient ethnicity with the
probability of A) overall survival and B) TRM at 5-years in the full allogeneic
haematopoietic cell transplant dataset (N=13,978). Numbers at the bottom of the graphs

represent the number of at risk and censored (in parenthesis) patients.

Figure 3: Adjusted survival curves showing association of patient ethnicity with the
probability of TRM at 5 years for A) Paediatric (N=2,490) and B) Adult (N=11,488)
allogeneic haematopoietic cell transplant subgroups. Numbers at the bottom of the

graphs represent the number of at risk and censored (in parenthesis) patients.
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