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Abstract

How cord blood (CB) CD34+ cell content and dose, and 8-allele human leukocyte antigen (HLA)-
match, vary by patient ancestry is unknown. We analyzed cell content, dose and high-resolution
HLA-match of units selected for CB transplantation (CBT) by recipient ancestry. Of 544 units
(286 infused, 258 next best back-ups) chosen for 144 racially diverse adult patients (median
weight 81 kilograms), the median total nucleated cell (TNC) (x 107) and CD34+ (x 10°) content
was higher for Europeans than for non-Europeans: 216 versus 197 (p = 0.002) and 160 versus

132 (p = 0.007), respectively. There were marked cell content disparities between ancestry groups
with units selected for Africans having the lowest TNC (189 x 107) and CD34+ cell (122 x 105)
contents. Units for non-Europeans were also more HLA-mismatched (p = 0.017). When only the
286 transplanted units were analyzed, the adverse effect of reduced cell content was exacerbated
by higher weight in some groups. For example, northwestern Europeans (high patient weight, high
unit cell content) had the best dosed units whereas Africans (high weight, low unit cell content)
had the lowest. In Asians, low cell content was partially compensated by lower weight. Marked
differences in 8-allele HLA-match distribution were also observed by ancestry group (e.g. 23% of
units for northwestern Europeans were 3-4/8 HLA-matched versus 40% for southern Europeans,
46% for White Hispanics and 51% for Africans). During the study period, 20 additional patients
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European, median weight 98 kilograms) did not receive a CBT due to lack of a suitable

graft. CB extends transplant access to most patients but racial disparities exist in cell content, dose
and HLA-match.

Introduction

Methods

An 8-allele HLA-matched volunteer is widely considered as the standard allogeneic

donor choice in the absence of an HLA-identical sibling!~>. However, the majority of
non-European, and many mixed ancestry and southern European patients, do not have
available 8/8 HLA-matched donors-8. Moreover, despite the increasing size of volunteer
donor registries, we have recently demonstrated that this racial disparity in unrelated donor
access is not appreciably improving®. CB is one of the currently available alternative stem
cell sources. Due to the reduced stringency of required HLA-match®: 7- 9, CB extends
transplant access to many patients without suitable adult donors including racial and

ethnic minorities® 7- 9. However, not all patients have access to optimal CB units10-12,
Furthermore, current unit selection guidelines now require consideration of CD34+ cell dose
and high resolution 8-allele donor-recipient HLA-match3-16 which could potentially limit
the number of suitable units for minorities. How the CB unit characteristics of CD34+ cell
content and dose, and high-resolution donor-recipient HLA-match, vary by patient race and
ethnicity has not been described. In this study, we investigated this question in a diverse
population of adult patients who underwent CB transplantation (CBT) at our center. We also
analyzed the characteristics of patients without suitable CB grafts.

We analyzed the CB Bank reported pre-cryopreservation total nucleated cell (TNC) and
total CD34+ cell content, the cryopreserved TNC and CD34+ cell dose (adjusted for patient
body weight), and the 4-6/6 HLA-A, -B antigen, -DRB1 allele and 8-allele HLA-match
(obtained from confirmatory typing), of infused and back-up units by recipient ancestry in
adult patients who received their first unrelated donor CBT at our center between 7/2013-
6/2018. The location of the Bank by patient ancestry, as well as the ancestry distribution of
patients who did not have a suitable CB graft identified during the study period, were also
evaluated.

Patient racial/ ethnic origins were prospectively obtained by detailed patient interview to
ascertain the family history. Patients were then grouped as previously described® 9. In
addition, patients self-identified themselves as Black and/or Hispanic. We used similar
categories as previous reportsl’- 18, but additionally divided patients of European ancestry
into north-western, eastern, southern, and mixed Europeans. Non-Europeans were divided
into Asian, African, white Hispanic, Middle Eastern, and mixed non-European groups.
Patients of African ancestry included African Americans, and immigrants from Africa or
the Caribbean. Non-European mixes included any patient with at least partial non-European
origins even if partly European (but excluded those who self-identified as Black). Racial
origins of the CB units were not available in many cases precluding analyses of recipient-
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donor ancestral matching. Institutional Review Board approval was obtained to perform this
analysis.

CB graft selection

Searches of domestic and international CB banks were done via the National Marrow Donor
Program (NMDP) or units were obtained directly from the New York Blood Center. Per

our center policy for adult CBT nearly all patients received double unit grafts comprised

of units that were considered the first and second best. Unit selection was based on: 1)
optimal banking practices for all units (including mandatory red blood cell depletion and
standard cryovolumes), 2) TNC and CD34+ dose, and 3) 4-6/6 HLA-match and HLA-A, -B,
-C, -DRB1 allele match (obtained by confirmatory typing units of interest), as previously
described6: 19. 20 Unit selection criteria were a minimum TNC dose of 1.5 x 107/kg/unit
and usually a CD34+ dose of at least 1.0 x 10%/kg/unit. In addition, units had to be at least
4/6 HLA-A, -B antigen, -DRB1 allele and = 3/8 HLA-allele matched to the recipient. TNC
and CD34+ doses were given priority over HLA-match in nearly all patients given the high
average weight of our adult patient population. For double unit grafts the total dose and

the unit-unit HLA-match were not considered. Presence of donor specific antibodies was
taken into consideration but did not preclude CB unit selection?l. Domestic units were given
priority over international units if possible.

Back-up units were the next best domestic units that were fully typed at 8 HLA-alleles,
reserved for the patient, and not shipped but immediately available in the case of an
emergency (e.g. problems with shipping, thaw or unit quality)?2. Such units are released
back into the inventory once the patient has engrafted.

Statistical methods

Results

CB cell dose and HLA characteristics by ancestry group were analyzed using summary
statistics. Comparisons of continuous variables between groups were performed by using a
permutation-based rank-sum test. To account for multiple units being selected or infused per
analyzed patient, permutations were evaluated at the patient level. A similar permutation test
was used to evaluate the association between patient ancestry group and unit origin using
the odds ratio to characterize the association. Two-sided p-values < 0.05 were considered
significant. Analysis was performed using R version 3.5.3 (The R Foundation for Statistical
Computing). For original data contact barkerj@mskcc.org.

Patient characteristics

The 144 transplanted patients in this analysis had a median age of 50 years (range 21-67)
and a median weight of 81 kilograms (kg, range 48-138). Seventy-eight (54%) patients were
male. Nearly all patients (141/144, 98%) were transplanted for hematologic malignancies,
predominantly acute leukemia (102/144, 71%). Patients had highly diverse ancestries as
listed in Tables 1 and 2, with 75 (52%) patients having either part or full non-European
origins.
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Analysis of all CB units considered for transplantation

To increase the total number of CB units analyzed, the characteristics of all units considered
for transplantation (n = 544) for the 144 transplanted patients were analyzed by patient
ancestry. Of these, 286 units were infused (142 double unit grafts, 2 single unit grafts) and
258 were fully characterized and reserved as back-up units (0-2 back-ups/ patient).

Differences in total TNC content by recipient ancestry are shown in Table 1 and Figure 1A.
The median total TNC content of units for Europeans was higher than for non-Europeans
(216 x 107 versus 197 x 107, p = 0.002). Units selected for northwestern Europeans had the
highest median TNC content (236 x 107). Of all Europeans, units for southern Europeans
had the lowest median TNC content (205 x 107). When all patients were considered, median
TNC content was the lowest in units selected for Africans (189 x 107) and White Hispanics
(189 x 107).

When the TNC dose of the 544 units was analyzed correcting for recipient weight (Table 1,
Figure 1B), the median TNC dose in units for European and non-European patients was not
significantly different (2.7 x 107/kg versus 2.5 x 107/kg per unit, p = 0.11), and differences
between ancestry sub-groups were not as marked.

Differences in total CD34+ cell content by recipient ancestry are shown in Table 1 and
Figure 1C. As with TNC content, units chosen for Europeans also had a higher median
CD34+ cell content than those selected for non-Europeans (160 x 10° versus 132 x 10°,

p = 0.007). Within European sub-groups, units for northwestern Europeans had the highest
median CD34+ cell content (198 x 10°) whereas units for southern Europeans had the
lowest (147 x 10°). The lowest median CD34+ content was observed in units for Africans
(122 x 10°), Middle Eastern (124 x 10°) and Asian patients (127 x 105).

When CD34+ cell dose was considered (Table 1, Figure 1D), there was a trend for units
selected for Europeans having a higher median CD34+ dose than units for non-Europeans
(1.9 x 105/kg versus 1.7 x 10%/kg, p = 0.057). Moreover, there was disparity in the CD34+
cell dose between ancestry subgroups. For example, median CD34+ dose of selected CB
units was high at 2.2 x 10°/kg for northwestern Europeans, intermediate at 1.8 x 10%/kg for
southern Europeans, intermediate at 1.8 x 105/kg for Asians and white Hispanics, and lowest
at 1.5 x 105/kg for Africans.

The majority of 544 selected CB units were 4/6 HLA-A, -B antigen, -DRBL1 allele

matched to the recipients, regardless of patient ancestry (87% for Europeans versus 90%
for non-Europeans). Similarly, the median 8-allele HLA-match grade for units considered
for Europeans and non-Europeans was 5/8 for both groups (Table 1). However, when HLA-
match distribution was analyzed, units identified for non-Europeans had a greater degree of
8-allele HLA-mismatch (p = 0.017) (Figure 2).

Analysis of only transplanted CB units

To further examine the characteristics of the available CB units that were considered the
best, the 286 transplanted units were analyzed separately (Table 2, Figure 3). These 286
infused units had a median TNC content of 225 x 107 (range 108-457). Overall, 264/286
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(92%) infused units had a TNC content = 150 x 107. As with all suitable units, the median
TNC and CD34+ cell content of transplanted CB units were higher for Europeans than
non-Europeans [232 x 107 versus 216 x 107 (p = 0.022) and 181 x 10° versus 152 x 10° (p =
0.009), respectively] (Table 2, Figures 3A and 3C).

The cell doses of transplanted units by recipient ancestry group are shown in Table 2 and
Figures 3B and 3D. There were no overall differences in the median TNC and CD34+

doses of units for Europeans and non-Europeans. However, differences in unit cell content
combined with differences in patient body weight resulted in notable TNC and CD34+ dose
disparities between ancestry groups. For example, northwestern Europeans (high patient
weight, high unit cell content) had the highest median TNC (3.3 x 107/kg) and CD34+

cell dose (2.8 x 10%/kg) per unit. Among Europeans, the lowest doses were observed in
southern Europeans (median TNC dose 2.7 x 107/kg and median CD34+ dose 1.9 x 10°/kg).
Among non-European ancestry sub-groups, White Hispanics received units with the highest
median TNC (2.8 x 107/kg) and CD34+ cell (2.3 x 10°/kg) dose per unit. Low cell content
in Asian patients was partially compensated by their lower body weight (median TNC and
CD34+ cell doses of 2.8 x 107/kg and 2.0 x 10%/kg per unit, respectively). African and
Middle Eastern patients (high patient weight, low unit cell content) received the lowest doses
(median TNC and CD34+ cell doses of 2.6 x 107/kg and 1.8 x 10%/kg per unit, respectively,
in each group).

As observed with all CB units considered for transplantation, the high majority of 286
infused units were 4/6 HLA-A, -B antigen, -DRB1 allele matched regardless of European
or non-European patient ancestry (86% versus 88%, respectively). Additionally, the median
degree of donor-recipient 8-allele HLA-match was not significantly different in European
and non-European patients (p = 0.128) (Table 2). However, marked disparities in the donor-
recipient 8-allele HLA-match distribution were observed between sub-groups (Figure 4).
For example, only 23% of units for northwestern Europeans were 3-4/8 HLA-matched
versus 32% for Eastern, 34% for mixed Europeans and 40% for southern Europeans. Of
non-Europeans, a higher percentage of units were 3-4/8 HLA-matched: 31% for mixed
non-Europeans, 48% for Asian (including a unit reclassified as 2/8, post-selection), 46% of
units for white Hispanic, 50% for Middle Eastern and 51% for African patients.

Analysis of the number of transplanted CB units meeting the minimum required cell dose
for single unit grafts

Using the published U.S. guideline of an adequate single unit CB graft having a TNC

dose > 2.5 x 107/kg and a CD34+ dose > 1.5 x 105/kg?6, the number of units that could
potentially be considered for single unit grafts by recipient ancestry were analyzed. The
vertical reference lines in Figures 3B and 3D indicate these cell dose thresholds for TNC
and CD34+ separately. Importantly, however, potentially suitable units had to fulfill both
TNC and CD34+ dose criteria. The number of units that fulfilled these criteria by ancestry
group is shown in Table 3. Approximately two-thirds of transplanted units for Europeans,
and half of those for non-Europeans, had cell doses above the minimum requirement.
However, disparities were observed when evaluating patient sub-groups (eg 82% of units for
northwestern Europeans met minimum criteria versus only 40% for African patients).
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Origin of transplanted CB units

Next, we analyzed the bank of origin for the 286 transplanted units (U.S. versus
international) by patient ancestry group (Table 4). Approximately two-thirds (178/286, 62%)
of transplanted units originated from U.S. banks. The remaining 108 (38%) units were
obtained from international CB banks [predominantly from Europe (46 Spanish, 28 French,
14 German, 9 British, 3 Belgium, 4 Swedish), and 4 from Singapore (n = 3) or Israel (n

= 1)]. There was a trend that non-Europeans were more likely to receive U.S. units than
European patients [100/149 (67%) versus 78/137 (57%), p = 0.067]. Moreover, among
non-European sub-groups, Africans were the most likely to receive U.S. units [33/45 (73%)
U.S. versus 12/45 (27%) international units].

CB graft availability by ancestry group

During the study period, 20 additional patients [median weight 98 kg (range 52-143)] were
considered for a CB transplant but could not proceed due to lack of a suitable CB graft.
Thus, a total of 164 patients were evaluated in this study (144 transplanted with CB and

20 without a CB graft). Of the 20 patients without a CB graft, only 3/20 (15%) were
European (2 southern, 1 mixed) and they had a high weight ranging 93-126 kg. The 17
(85%) non-Europeans (12 African, 4 white Hispanic, 1 mixed) without a CB graft also had
a high weight [median 98 kg (range 52-143)]. The marked disparity in CB graft availability
by ancestry group is shown in Figure 5. For example, 100% of northwestern or eastern
European patients had a suitable CB graft whereas only 23/35 (66%) of African patients did.
The median weight of the 12 African patients without a suitable CB graft was 94 kg (range
52-143). Of the 20 patients who did not have a graft, 7 received a haplo-identical donor
transplant, 2 received mismatched unrelated donor transplants, 3 underwent autologous
transplants, and 8 received non-transplant therapy.

Discussion

Gragert et al” have previously estimated the availability of CB units suitable for single

unit CBT (= 4/6 HLA-matched, TNC = 2.5 x 107/kg) in various racial and ethnic

groups using population-based genetic models and patient weight distributions from NMDP
searches. However, current unit selection guidelines also require consideration of CB
banking practices that reflect unit quality, the CD34+ cell dose, and the high-resolution
8-allele HLA-match13-16. 19 Herein, for the first time, we report the racial differences in
CB graft availability incorporating CD34+ cell content and dose, and the high-resolution
8-allele HLA-match, in a diverse cohort of 164 adult CBT recipients. This analysis has

the advantage that it reflects real world experience in an adult patient population at an
experienced CBT center that restricts graft selection to those units considered to be of
acceptable quality. To increase the number of units analyzed, we first examined all CB units
that were considered for transplantation (i.e. both infused and back-up units22). With this
increased sample size of over 500 units, we clearly demonstrate racial/ ethnic disparities in
cell content, cell dose, and unit-recipient 8-allele HLA-match.

In general, as compared to European patients, non-Europeans had access to units with
a lower TNC and CD34+ cell content, and lower cell doses. In addition, while it was
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expected that most units would be 4/6 HLA-A, -B antigen, -DRBL allele matched for

this patient population regardless of ancestry’, we observed that units for non-Europeans
had a higher degree of 8-allele HLA-mismatch than Europeans. When transplanted units
were analyzed separately, overall differences in cell content, cell dose, and HLA-mismatch
between Europeans and non-Europeans were less pronounced. This observation suggests
that while units meeting minimal dose and HLA-match criteria exist for many non-European
patients, the overall number of acceptable units available to choose from is limited.

Importantly, marked disparities were seen between specific ancestry groups. For example,
patients originating from northwestern Europe had units with the highest cell content.
Therefore, even despite their relatively high body weight, they received the highest TNC
and CD34+ cell doses. In general, unit doses were lower for southern European and white
Hispanic patients who had similar median weights. As a group, the low cell content for
Asian patients was partially compensated by their lower body weight. African patients who
had mostly low cell content units, and on average had weights similar to Europeans, received
the lowest CD34+ cell doses. Marked disparities were also observed with donor-recipient
HLA-match. For example, more than three-quarters of northwestern Europeans received
units that were 5-7/8 HLA-matched, whereas more than half of African patients received
units that were only 3-4/8 HLA-matched.

The most extreme racial disparity was seen when the origins of the 20 patients without
any suitable CB grafts were examined. Specifically, all northwestern and eastern European
patients, and nearly all mixed and southern Europeans, evaluated for CBT during the
study period had suitable CB grafts. In contrast, only 77% of white Hispanics and 66%

of African patients had suitable grafts. It is notable that for some patients, especially
minorities, the graft availability is contingent on acceptance of very high degrees of HLA-
mismatch in order to ensure adequate cell dose. Therefore, graft availability would have
been considerably lower if grafts were restricted to more stringent 8-allele HLA-match or
single unit grafts.

Our study would benefit from a larger sample size of racially diverse patients to further
substantiate our findings. In addition, ancestry differences in access to single unit grafts
require investigation, although that analysis would be complicated as the guidelines defining
what is an adequate single CB graft are controversiall4-16. 23. 24 Analysis of the likelihood
and value of receiving racially matched units by ancestry group would also be of great
interest. Finally, the clinical implications of transplanting CB units with relatively low
CD34+ dose and/ or high degrees of 8-allele HLA-mismatch, and the potential impact on
CBT outcomes according to recipient ancestry, require further study. Such an analysis is
underway at our center.

Despite these limitations our study has important implications. We have recently reported
that the number of CB units in the U.S. inventory with adequate TNC and CD34+ dose

for adults is relatively small'2. Notably, however, by utilizing double unit grafts nearly

all adult European patients (> 95%) had suitable CB grafts. Moreover, some Europeans,
likely those with more common genotypes, had excellent CB grafts. This is highly relevant
for patients with high-risk malignancies who may benefit from the robust CB-derived graft-
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versus-leukemia effects24~27 and those who require urgent transplantation considering the
very rapid availability of CB grafts2S.

An additional important finding was that most non-Europeans also had acceptable CB
grafts, including more than half of the African patients. Therefore, CB significantly extends
transplant access to all® 9. This is especially important for non-Europeans considering

their poor access to 8/8 HLA-matched unrelated donors-9. Additionally, some minorities
especially those of African ancestry do not have access to suitable haplo-identical donors?0.
Nonetheless, in general, non-Europeans received the lowest cell doses and units with a
greater HLA-mismatch. Therefore, efforts to augment CB graft dose and to optimize the
ability to safely transplant highly mismatched units are the most important for minorities.

This analysis also has implications for CB banking. More than 90% of infused CB units

in this study had a TNC content > 150 x 107. Consequently, as previously proposed by
Magalon et al?9 and Stritesky et al3%, our findings would support a major focus on collecting
only higher cell content units to improve cost effectiveness of CB banking. This policy is
also supported by Querol et al31 who have shown that even a substantial expansion of the
CB inventory would only marginally improve the access to better HLA-matched units and
would be an inefficient banking strategy. Unfortunately, it has also been shown that units
from non-Caucasian donors have lower cell content and banking qualification rates32-36,
Accordingly, we would argue that a dedicated focus to selectively bank higher content CB
units should further improve minority access given CBT with relatively high degrees of
HLA-mismatch is feasible in patients with hematologic malignancies?4 26.37-39 and CBT
across racial boundaries is common!!: 40-42_ High degrees of HLA-mismatch may not be
acceptable in patients with non-malignant diseases*3, although these patients are usually
smaller and thus more likely to have multiple adequately dosed units to permit optimization
of the HLA-match. Finally, while our center utilized international as well as domestic units,
non-European patients were more reliant on U.S. CB units. This observation was especially
true for patients of African origins and emphasizes the importance of U.S. CB banks for
minorities.
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Highlights
. Racial disparities exist in unrelated donor CB cell content, dose and HLA-
match.
. Nearly all European and most non-European adult patients have suitable
double unit CB grafts.
. Many Europeans have high-dosed, well-matched CB units.
. Acceptance of high degrees of HLA-mismatch is needed to permit CBT in
many non-Europeans.
. Patients without suitable CB units are predominantly non-European with high

weight.
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Panel 1A shows TNC content, 1B shows TNC dose, 1C shows CD34+ cell content and 1D
shows CD34+ dose of all units analyzed in the study (n = 544) by patient ancestry. The
dotted reference lines in 1A and 1C denote the respective TNC content (200 x 107) and
CD34+ cell content (120 x 10°) thresholds that provide the minimum TNC and CD34+ cell
dose for single unit CB grafts for an 80 kg patient. The dotted reference lines in 1B and 1D
denote the minimum TNC dose (2.5 x 107) and CD34+ cell dose (1.5 x 10°) thresholds for

adequate single unit CB grafts.

Footnote: * 14 units in panel 1A (left), 14 in 1A (right), 13 in 1B (left),14 in 1B (right), 24
in 1C (left), 29 in 1C (right), 29 in 1D (left) and 23 in 1D (right) were excluded as outliers
(defined as units with cell content or dose 1.5 times outside the respective Interquartile

Range).
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p=0017
|
100% 17 e 7" Northwestern European
n= 11 pts. 40 units)
Eastern European
(n=17 pts, 65 units)
75% 4 ——— - Southem European
(n=26 pts. 100 units)
Mixed European
(n= 15 pts. 54 units
White Hispanic
50% 4 - . n= 14 pts, 55 units
Asian
n=21pis 79 unis
African
ne=23pis 34 unis
Middle Eastern
(n= 4 pts 15 units)
Mixed Non-Eurcpean
n=13 pts. 52 unis
0 L T - v '

European Non-European 0 25% 50% 5% 100%

25% 4

Figure 2.
High resolution 8-allele HLA-match of all units evaluated in the study (n = 544) by patient

ancestry.

Footnote: * One Asian patient received a unit that was re-classified as 2/8 HLA-matched
after selection upon further expert review. Two additional back-up units were 2/8 HLA-
matched (not infused).
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EuropeanNon-European

Northwestern European

(n =11 pts. 22 units)
Eastern European
{(n=17 pts, 34 units)
Southern European
(n =26 pts, 52 units)
Mixed European
(n =15 pts, 29 units)
White Hispanic
(n=14 pts, 28 units)
Asian
(n=21 pts, 42 units)
African
(n =23 pts, 45 units)
Middle Eastern
(n =4 pts. 8 units)
Mixed Non-European
(n =13 pts, 26 units)

E——

|

200

—
-

—
|

|
—
——
(e
——

T

80

T

T ) Ll T

120 160 200 240 280 32

Biol Blood Marrow Transplant. Author manuscript; available in PMC 2021 August 10.

TNC Content (x107)

| 1
0 360 400



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Barker et al.

Page 19
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CD34+ cell dose by ancestry group (Infused units, n = 286)
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Figure 3.
Panel 3A shows TNC content, 3B shows TNC dose, 3C shows CD34+ cell content and 3D

shows CD34+ dose of transplanted units (n = 286) by patient ancestry. The dotted reference
lines in 3A and 3C denote the respective TNC content (200 x 107) and CD34+ cell content
(120 x 10°) that provide the minimum TNC and CD34+ cell dose for single unit CB grafts
for an 80 Kg patient. The dotted reference lines in 3B and 3D denoted the minimum TNC
(2.5 x 107) and CD34+ cell (1.5 x 10°) dose criteria for single unit CB grafts.

Footnote: * 5 units in panel 3A (left), 9 in 3A (right), 9 in 3B (left), 10 in 3B (right), 15

in 3C (left), 17 in 3C (right), 14 in 3D (left) and 13 in 3D (right) were excluded as outliers
(defined as units with cell content or dose 1.5 times outside the respective Interquartile
Range).
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Figure 4.

High resolution 8-allele HLA-match of transplanted units (n = 286) by patient ancestry.
Footnote: * One Asian patient received a unit that was re-classified as 2/8 HLA-matched
after selection upon further expert review.
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Figure 5.
Availability of suitable CB grafts by ancestry group of 164 patients evaluated during study

period.
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Table 1:
Characteristics of 544 units (infused or back-up) chosen for 144 patients by recipient ancestry.

Patient Ancestry N patients (%6) N TNC Content CD34+ TNC/ kg Dose CD34+/ kg 8-allele HLA-

Weight Median (range) Units Median Content Median Dose Median match Median
(range) Median (range) (range) (range)

(range)

Europeans(n = 69, 48%) 82 kg 259 216 (122-417) | 160 (46-484) 2.7 (15-7.1) 1.9 (0.7-6.3) 5(2-7)"

(48-126)

Northwestern(n = 11, 8%) 91 kg 40 236 (144-417) | 198 (97-373) 3(1.6-5.8) 2.2 (1.1-4.7) 5 (3-6)

(51-126)

Eastern(n = 17, 12%) 82 kg (49— 65 215 (136-397) | 150 (55-369) 2.7 (1.6-7.1) 1.9 (0.8-5.6) 5(3-7)

115)

Southern(n = 26, 18%) 83 kg (48— 100 205 (122-376) | 147 (46-484) 2.5 (1.5-5.4) 1.8 (0.7-6.3) 5 (3-6)

115)

Mixed(n = 15, 10%) 81 kg (55-116) 54 216 (122-401) | 166 (86-335) 2.6 (1.5-5) 2(0.8-4.7) 5(2-6)*

Non-Europeans(n = 75, 52%) 79 285 197 (108-457) | 132 (29-557) 2.5 (1.5-8.1) 1.7 (0.6-8.3) 5(2-8)°

kg (48-138)

White Hispanic(n = 14, 109%) 84 kg 55 189 (108-441) | 157 (81-398) 2.5 (1.5-6.4) 1.8 (0.8-6.2) 4 (3-6)

(56-120)

Asian(n = 21, 14%) 68 kg (48-115) 79 191 (108-457) | 127 (29-320) 2.7 (1.5-8.1) 1.8 (0.6-5.4) 5(2-7)"

African(n = 23, 16%) 81 kg (52— 84 189 (88-448) 122 (47-557) 2.4 (1.5-5.5) 1.5 (0.6-6.8) 5 (3-7)

138)

Middle Eastern(n = 4, 3%) 80 kg 15 223 (128-369) | 124 (81-177) 2.7 (1.7-6.2) 1.7 (1.1-2.5) 4 (3-5)

(59-90)

Mixed non-European(n = 13, 9%) 52 211 (93-353) 143 (62-554) 2.7 (1.3-4.7) 1.7 (0.7-8.3) 5 (3-8)

79 kg (61-109)

*
One Asian patient received a unit that was re-classified as 2/8 HLA-matched upon further expert review after selection. Two additional back-up

units were 2/8 HLA-matched (not infused).
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Table 2:

Characteristics of 286 transplanted units in 144 patients by recipient ancestry.

Page 25

79 kg (61-109)

Patient Ancestry N patients (%6) N TNC Content CD34+ TNC/ kg Dose CD34+/ kg 8-allele HLA-

Weight Median (range) Units Median Content Median Dose Median | match Median
(range) Median (range) (range) (range)

(range)

Europeans(n = 69, 48%) 82 kg (48— 137 232 (122-417) 181 (54-484) 2.8(1.5-7.1) 2.2 (0.7-6.3) 5/8 (3-7)

126)

Northwestern(n = 11, 8%) 91 kg 22 267 (177-417) | 222 (104-373) 3.3(1.9-5.8) 2.8(1.1-4.7) 5/8 (3-6)

(51-126)

Eastern(n = 17, 12%) 82 kg (49— 34 230 (136-397) 179 (55-369) 2.9(1.8-7.1) 2.2 (1.0-5.6) 5/8 (3-7)

115)

Southern(n = 26, 18%) 83 kg (48— 52 213 (122-349) 174 (54-484) 2.7 (1.5-4.8) 1.9 (0.7-6.3) 5/8 (3-6)

115)

Mixed(n = 15, 10%) 81 kg (55-116) 29 238 (134-401) 184 (90-334) 2.7 (1.6-5.0) 2.2 (1-4.3.0) 5/8 (3-6)

Non-Europeans(n = 75, 52%) 79 149 216 (108-457) 152 (47-557) 2.8(1.5-8.1) 2.0 (0.6-8.3) 5/8 (2-8)

kg (48-138)

White Hispanic(n = 14, 10%) 84 kg 28 212 (140-441) 196 (96-398) 2.8 (1.6-6.4) 2.3(0.8-6.2) 5/8 (3-6)

(56-120)

Asian(n = 21, 14%) 68 kg (48-115) 42 194 (108-457) 147 (51-320) 2.8(1.8-8.1) 2.0 (0.7-5.4) 5/8 (2-7) *

African(n = 23, 16%) 81 kg (52— 45 225 (115-448) 144 (47-557) 2.6 (1.5-5.5) 1.8 (0.6-6.8) 4/8 (3-7)

138)

Middle Eastern(n = 4, 3%) 80 kg 8 218 (149-369) 141 (88-177) 2.6 (2.0-6.2) 1.8 (1.2-2.5) 4.5/8 (3-5)

(59-90)

Mixed non-European(n = 13, 9%) 26 225 (134-353) 164 (62-554) 2.8 (1.8-4.0) 2.0 (0.7-8.3) 5/8 (3-8)

*
One Asian patient received a unit that was re-classified as 2/8 HLA-matched post-selection upon further expert review.
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Page 26

Number of transplanted units that could potentially be considered for single unit grafts according to cell dose
(TNC = 2.5 x 107/kg and CD34+ dose > 1.5 x 10%/kg) by ancestry group.

Patient Ancestry N patients Weight, Median (range)

Total N Units Infused

N (%) Units Potential Singles

Europeans(n = 69) 82 kg (48-126) 137 88 (64%)
Northwestern(n = 11) 91 kg (51-126) 22 18 (82%)
Eastern(n = 17) 82 kg (49-115) 34 21 (62%)
Southern(n = 26) 83 kg (48-115) 52 27 (52%)
Mixed(n = 15) 81 kg (55-116) 29 22 (76%)
Non-Europeans(n = 75) 79 kg (48-138) 149 75 (50%)
White Hispanic(n = 14) 84 kg (56-120) 28 17 (61%)
Asian(n = 21) 68 kg (48-115) 42 22 (52%)
African(n = 23) 81 kg (52-138) 45 18 (40%)
Middle Eastern(n = 4) 80 kg (59-90) 8 5 (63%)
Mixed non-European(n = 13) 79 kg (61-109) 26 13 (50%)
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Origin of CB units by patient ancestry (n = 286 transplanted units in 144 patients).

Table 4.

Patient Ancestry N patients (%) | N Units Unit Origin
N (%) Domestic | N (%) International

Europeans (n = 69) 137 78/137 (57%) 50/137 (43%)

Northwestern (n = 11) 22 13/22 (59%) 9/22 (41%)
Eastern (n = 17) 34 16/34 (47%) 18/34 (53%)
Southern (n = 26) 52 30/52 (58%) 22/52 (42%)
Mixed (n = 15) 29 19/29 (66%) 10/29 (34%)
Non-Europeans (n = 75) 149 100/149 (67%) 49/149 (33%)

White Hispanic (n = 14) 28 20/28 (71%) 8/28 (29%)
Asian (n = 21) 42 28/42 (67%) 14/42 (33%)
African (n = 23) 45 33/45 (73%) 12/45 (27%)

Middle Eastern (n = 4) 8 4/8 (50%) 4/8 (50%)
Mixed (n = 13) 26 15/26 (58%) 11/26 (42%)

Biol Blood Marrow Transplant. Author manuscript; available in PMC 2021 August 10.




	Abstract
	Introduction
	Methods
	CB graft selection
	Statistical methods

	Results
	Patient characteristics
	Analysis of all CB units considered for transplantation
	Analysis of only transplanted CB units
	Analysis of the number of transplanted CB units meeting the minimum required cell dose for single unit grafts
	Origin of transplanted CB units
	CB graft availability by ancestry group

	Discussion
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Figure 5.
	Table 1:
	Table 2:
	Table 3:
	Table 4.

