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A B S T R A C T
Haploidentical transplantations have achieved comparable survival as HLA fully matched unrelated donors
(URDs). When choosing the best donor for HLA haploidentical transplantations, most institutions prioritize using
young male donors over mother donors. In a retrospective study we compared outcomes in mother donor and
URD transplantations. We found that both 2-year overall survival and 2-year leukemia-free survival were compa-
rable between the mother donor group and URD group (74.8% versus 72.9%, P = .937, and 71.7% versus 67.0%,
P = .580, respectively). Higher incidences of grades II to IV acute graft-versus-host disease (GVHD) and chronic
GVHD were observed in the mother donor group than in the URD group (43.5% versus 14.0%, P = .001, and 62.2%
versus 38.7%, P = .007, respectively). The 2-year cumulative incidences of relapse were significantly decreased in
the mother donor group (7.6% versus 20.9%, P = .036). These findings suggest mother donor transplantations could
achieve comparable survival with URD transplantations and exhibited decreased rates of relapse but increased
rates of GVHD, indicating that mother donors would be a suitable choice for patients without an identical sibling
donor.
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INTRODUCTION
Allogeneic hematopoietic stem cell transplantation (HSCT)

is a potentially curative treatment for hematologic malignan-
cies. To date, most studies consider matched unrelated donors
(URDs) as the preferential choice of HSCT donors when there
are no HLA-identical sibling donors (ISDs). Progress in HLA typ-
ing, graft-versus-host disease (GVHD), prophylaxis and patient
care has led to equivalent outcomes for URD to ISD transplan-
tations, although shortages in donors still exist [1�4]. Develop-
ment of haploidentical donor (HID) transplantation has
enabled identification of a suitable donor for almost all
patients. Previous research has suggested equivalent survival
in the settings of unmanipulated HID versus URD transplanta-
tions in a variety of hematopoietic malignancies, both in the
post-transplant cyclophosphamide modality and in the Beijing
Protocol [5�10]. In the study from Xiaojun et al. [5] using the
Beijing Protocol, the 2-year incidence of relapse for standard-
risk patients was lower in the HID group compared with that
of the URD group, indicating a potential for greater graft-ver-
sus-leukemia (GVL) effect of HIDs. Similar results were
reported by Luo et al. [6], suggesting application of HIDs was
comparable with URDs, especially in terms of preventing
relapses.

Although observational studies appear to show similar
results for HIDs versus URDs, there are still questions to
answer regarding selecting the most appropriate donor for a
given patient when both HIDs and matched URDs are available.
It is accepted that non-HLA factors, such as donor age and gen-
der, could affect outcomes of HSCT in both HIDs and URDs,
meaning there are better and worse donors within each. Com-
paring outcomes from “the worst” donor within HIDs and “the
best” donor within URDs would help to answer the above
question. Under the Beijing Protocol, previous studies sug-
gested that young male donors were associated with reduced
transplant-related mortality (TRM) and improved survival
[11�13]. When compared with paternal donors, maternal
donors demonstrated increased risks of TRM and acute GVHD,
thus resulting in inferior survival. In haploidentical SCT with a
post-transplant cyclophosphamide regimen, influences of
donor age on outcomes were controversial, but parental
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donors were associated with increased risks of graft failure and
relapse and inferior overall survival (OS) [14�16]. Therefore, in
unmanipulated HID transplant settings, offspring and sibling
donors were prioritized over parental donors. Under the Bei-
jing Protocol, maternal donors should be avoided based on
current studies.

In this present study we compared transplantation out-
comes of maternal donors, which were considered as “the last
choice” in HIDs, with outcomes of URDs under the Beijing Pro-
tocol. Besides answering the question on donor selection
between HIDs and URDs, this study is practically significant
because of current shortage of URDs in the Chinese donor reg-
istry. Especially because of the 1 family, 1 child policy in China,
most young patients have no sibling donors. In some cases
their fathers are not suitable for donation either. Thus, it
remains unanswered whether, in the absence of a sibling or
paternal donor, maternal donors should be used or if waiting
for an URD is best. By using data on the Beijing Protocol, our
study provides further information on donor selection
between HIDs and URDs in HSCT.
METHODS
Patients and Donors

Between June 2012 to June 2015, 92 patients with hematopoietic malig-
nances received transplantations from mother donors and 43 patients
received transplantations from URDs at Peking University Institute of Hema-
tology. The study procedure was approved by the ethics committee of Peking
University People’s Hospital. Written informed consent was given by all
enrolled patients.

URDs were chosen from the Chinese donor registry program. Prioritiza-
tion in choosing an URD in our institute was as follows: 10/10 HLA matching
donors were prioritized over 9/10 or 8/10 matches, younger and male donors
were preferred, and ABOmatched donors were preferred. Serum cytomegalo-
virus status was not included in the criteria when choosing URDs because of
the very high positivity of cytomegalovirus IgG in the Chinese population.
Transplantation Regimens
For patients receiving HSCT from mother donors, the pretransplant con-

ditioning regimen consisted of cytarabine 4 g/m2 per day at days �10 and
�9, busulfan 3.2 mg/kg a day i.v. at days �8 to �6, cyclophosphamide 1.8 g/
m2 a day at days �5 to �4, and rabbit antithymocyte globulin 2.5 mg/kg a
day at days �5 to �2. Patients who received conditioning with total body
irradiation were irradiated with 770 cGy at day �6, together with the same
cyclophosphamide and antithymocyte globulin doses as described above.
Grafts from both bone marrow and peripheral blood were harvested and
infused following protocols described by our institute previously [17,18].

The conditioning protocol for URD transplants was identical to that of the
mother donor group, except a reduced dose of cytarabine at 2 g/m2 a day was
used at days �10 and �9. Patients received grafts from peripheral blood of
URDs. For GVHD prophylaxis patients received cyclosporine, mycophenolate
mofetil, and methotrexate. Cyclosporine (2.5 mg/kg a day i.v.) was initiated
from day 29 and switched to oral administration (3 to 5 mg/kg a day) after
bowel function normalized. Blood cyclosporine concentration was main-
tained at 150 to 250 ng/mL and was then gradually reduced in patients with-
out GVHD on day +180. Mycophenolate mofetil at .5 g p.o. was administered
every 12 hours from days 29 to 30. The dose was then tapered to half and dis-
continued at day 60. Methotrexate 15 mg/m2 was administered i.v. at day 1
and was reduced to 10 mg/m2 at days 3, 5, and 11.
Definitions
Disease risk index of patients was defined according to research from

Armand et al. [19]. Engraftment, graft failure, TRM, leukemia-free survival
(LFS), and overall survival (OS) were defined as previously described [17,20].
Relapse was defined on the basis of bone marrow histology with more than
5% blasts. Acute GVHD was defined and graded according to published stud-
ies [21,22]. Chronic GVHD was defined and graded based on the National
Institutes of Health criteria [23].
Donor lymphocyte infusions
Donor lymphocyte infusions (DLIs) were performed as described [24,25]. In

the present study patients received DLIs for disease relapse indicated by bone
marrow histology, positivity of minimal residual disease, and graft failure.
Statistics
For patient characteristics, continuous variables were compared using

the Mann-Whitney U test; categorical variables were compared using the
chi-square or Fisher’s exact test. Cumulative incidences of GVHD, TRM, and
relapse were calculated in a competing risk setting, with death as the com-
peting event for relapse, relapse as the competing event for TRM, and death,
DLI, and relapse as the competing risks for GVHD. Probabilities of OS and LFS
were estimated by Kaplan-Meier curves. All variables in Table 1were included
in a univariate analysis. Only variables with P < .1 were included in further
multivariate analysis. P < .05 was considered as statically significant, unless
explicitly described. All analyses were conducted using SPSS (version 23.0;
Chicago, IL) and R software (Bell Labs, New Providence, NJ).

RESULTS
Patient Characteristics

Characteristics of patients, donors, and grafts within each
group are summarized in Table 1. Some features differed
between groups. In the mother donor group all patients
received HSCs from mothers, 74 with 3 mismatched HLA loci
(3/6 matches) and 18 with 2 (4/6 matches) in HLA-A, -B and
-DR loci. In the URD group 34 patients received HLA-A, -B, -C,
-DR, and -DQ 10/10 matched HSCs from URDs, and 9 patients
received HSCs that had a single HLA locus mismatch from
donors (9/10 matches). The median age of recipients was
21.5 years (range, 5 to 48) in the mother donor group and
29 years (range, 5 to 56) in the URD group (P = .001). The
median age of donors also differed between the 2 groups, with
44 years (range, 28 to 67) for the mother donor group and
29 years (range, 18 to 45) for the URD group (P = .001). The
number of infused CD34+ cells was higher in the URD group
than in the mother donor group (P = .001). Other characteris-
tics, including gender, primary diseases, disease risk index, and
status before transplantation, were comparable between the
2 groups (Table 1).

The last follow up date was November 1, 2017. The median
follow-up time was 27 months (range, .5 to 60) for the mother
donor group and 24 months (range, 1.5 to 58) for the URD
group.

Hematopoietic Recovery
In the mother donor group all patients achieved neutro-

phil recovery except for 1 patient who died at day 7 post-
transplantation. In the URD group 1 patient failed to achieve
neutrophil or platelet recovery and died at day 229. Among
engrafted patients neutrophil recovery occurred at a median
of 13 days (range, 10 to 21) and 11 days (range, 9 to 27) in the
mother donor group and URD group, respectively (P = .280).
Four patients in the mother donor group and 5 patients in the
URD group experienced failure for platelet recovery. For
engrafted patients platelet recovery occurred at a median of
16 days (range, 8 to 115) in the mother donor group and
12 days (range, 8 to 149) in the URD group (P = .150). The
100-day cumulative incidence of platelet recovery was 98.9%
in the mother donor group, which was slightly higher than
that in the URD group (97.4%, P = .011).

Acute and Chronic GVHD
With death as a competing risk, the 100-day cumulative

incidence of grades II to IV acute GVHD was significantly
higher in the mother donor group (43.5%) compared with that
in the URD group (14.0%, P = .001) (Figure 1A), whereas inci-
dences of grades III to IV acute GVHD were similar between
groups (mother donor group, 12%; URD group, 7%; P = .374)
(Figure 1B). The 2-year cumulative incidence of chronic GVHD
was 62.2% in the mother donor group and 38.7% in the URD
group (P = .007) (Figure 1C). Moderate to severe GVHD was
also more frequently seen in the mother donor group (40.5%;



Table 1
Patients Characteristics

Characteristics URD (n = 43) Mother Donor (n = 92) P

Median recipient age, yr (range) 29.0 (5-56) 21.5 (5-48) .001
Male sex 19 (44.2) 42 (45.7) .719
Median donor age, yr (range) 29 (18-45) 44 (28-67) .001
Disease

AML 18 (41.9) 39 (42.4) .088
ALL 13 (30.2) 44 (47.8)
MDS 8 (18.6) 5 (5.4)
CML 2 (4.7) 4 (4.3)
Other 2 (4.7) 2 (2.2)

Disease status before HSCT
CR1 39 (90.7) 76 (82.6) .166
CR > 1 4 (9.3) 16 (17.4)

Disease risk index
Low 3 (7.0) 16 (17.4) .238
Intermediate 34 (79.1) 67 (72.8)
High 6 (14.0) 9 (9.8)

Conditioning regimen
Chemotherapy based 43 (100) 84 (91.3) .109
TBI based* 0 (0) 8 (8.7)

HLA disparity
0 34 (79.1) 0 (0)
1 9 (20.9) 0 (0)
2 0 (0) 18 (19.6)
3 0 (0) 74 (80.4)

Donor�recipient sex-matched grafts
Male�male 17 (39.5) 0 (0)
Male�female 22 (51.2) 0 (0)
Female�male 2 (4.7) 42 (45.7)
Female�female 2 (4.7) 50 (54.3)

ABO matched grafts
Matched or minor mismatch 28 (65.1) 61 (66.3) .892
Major or bidirectional mismatch 15 (34.9) 31 (33.7)

Cell compositions in allografts
Median infused nuclear cells, 108/kg (range) 7.58 (3.00-16.99) 7.77 (3.36-20.28) .270
Median infused CD34+ cells, 106/kg (range) 4.00 (.70-11.67) 2.34 (.71-10.47) .001
Median infused CD3+ cells, 108/kg (range) 1.98 (.89-5.67) 1.32 (.29-2.79) .034

DLI after transplant 7 (16.3) 12 (13.0) .605

Values are n (%) unless otherwise defined. AML indicates acute myeloid leukemia; ALL, acute lymphoblastic leukemia; MDS, myelodysplastic syndrome; CML, chronic
myeloid leukemia; CR, complete remission; CR1, first CR; TBI, total body irradiation.
* TBI was performed before HSCT for the reason of extramedullary disease.
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URD group, 11.5%; P = .001) (Figure 1D). Multivariate analysis
indicated increased rates of acute GVHD were associated with
mother donor transplant (hazard ratio [HR], 2.049; P = .017),
and chronic GVHD was related to lower doses of CD34 cells
infused (HR, 1.834; P = .035) and female-to-male donations
(HR, 1.733; P = .047).
Relapse and TRM
At last follow-up on November 1, 2017, 9 patients in the

mother donor group and 10 patients in the URD group
relapsed. All relapses occurred in the first 24 months after
HSCT in the URD group, whereas 1 patient developed relapse
at day 1179 in the mother donor group. As shown in Figure 2A,
the 2-year cumulative incidences of relapse were significantly
lower in the mother donor group (7.6%) than in the URD group
Table 2
Primary Causes of Death

Mother Donor URD

Total 21 11
Infection 14 (66.7%) 6 (54.5%)
Relapse 4 (19.0%) 3 (27.2%)
GVHD 2 (9.5%) 1 (9.1%)
Veno-occlusive disease 1 (4.76%) 1 (9.1%)
(20.9%; P = .036). In the mother donor group 2 patients experi-
enced relapses in the central nervous system, whereas 7 expe-
rienced bone marrow relapses. In the URD group 2 patients
experienced extramedullary relapses and 8 experienced bone
marrow relapse. In the mother donor group 8 patients received
DLIs plus chemotherapy as treatment of hematologic relapse
and 4 patients received preemptive DLIs as intervention for
positive minimal residual disease. In the URD group 6 patients
received DLIs for hematologic relapse and 1 patient received
DLI for positive minimal residual disease. Multivariate analysis
revealed that relapse was associated with both donor types
and disease status before HSCT, as shown in Table 3.

The 2-year cumulative incidences of TRM between the 2
groups were not statistically different (mother donor group,
21.1%; URD group, 11.6%; P = .173) (Figure 2B). Causes of TRM
included infections (mother donor group, 14 cases; URD group,
6 cases), severe GVHD (mother donor group, 2 cases; URD
group, 1 case), and hepatic failure (mother donor group, 1
case; URD group, 1 case) (Figure 2), (Table 2). A lower dose of
infused CD34 cells was the only risk factor for increased TRM
in our multivariate analysis (HR, 4.856; P = .004).
OS and LFS
The 2-year probability of OS was not significantly different

between the 2 groups (mother-donor group, 74.8%; URD



Figure 1. Incidences of acute and chronic GVHD. (A) Cumulative incidences of grades II to IV acute GVHD. (B) Cumulative incidences of grades III to IV acute GVHD. (C)
Cumulative incidences of chronic GVHD. (D) Cumulative incidences of moderate to severe chronic GVHD.
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group, 72.9%; P = .937) (Figure 2C). Inferior OS was associated
with a disease status of more than first complete remission or
no response before HSCT (HR, 2.809; P = .006) and an absence
of chronic GVHD (HR, 2.309; P = .020) in the univariate analy-
sis; these factors remained significant in the multivariate anal-
ysis. The 2-year probabilities of LFS were also comparable
between groups (mother donor group, 71.7%; URD group,
67.0%; P = .580) (Figure 2D). Disease status (HR, 2.960; P = .002)
and chronic GHVD (HR, 2.418; P = .007) proved to be risk fac-
tors for LFS in the multivariate analysis.

We further compared outcomes in female andmale recipients
in the mother donor group with URD transplants separately.
The 2-year probabilities of OS were 82.6% in female recipients
and 68.6% in male recipients of the mother donor group, which
were of no statistical significance compared with URD transplant
(P = .365 and P = .579, respectively). Two-year LFS was 78% in
female recipients and 66.7% in male recipients, which was also
similar to URD transplant (P = .259 and P = .936, respectively).
Comparable incidences of TRM were observed when comparing
female and male recipients with URD transplantations (P = .706
and P = .065, respectively), although male recipients exhibited a
trend of higher TRM. Reduced incidences of relapse were found
in both female and male recipients compared with that of the
URD transplant (P = .040 and P = .026, respectively).



Figure 2. Relapse, TRM, OS, and LFS. (A) Cumulative incidences of relapse. (B) Cumulative incidences of TRM. (C) Probabilities of OS. (D) Probabilities of LFS.
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DISCUSSION
Given the increasing interest in HID transplantation, many

publications have compared outcomes of HIDs with other
donor sources. Current data suggest equivalent survival after
HIDs and URDs [5�10]. However, previous studies usually con-
sider the 2 donor sources each as a homogenous group when
making the comparison, although there are actually subgroups
within each. To further determine donor prioritization, we
compared the “worst donor” in HID with the “best donor” in
URD in HSCT using the Beijing Protocol. In HIDs published data
usually consider young male donors as preferred and mother
donors as avoided [12,13,26]. In URDs donor age and degree of
HLA match were related to transplant outcomes [27,28]. Thus,
the ideal condition was to compare mother donors in HIDs
with young and 10/10 matched donors in URDs. However, the
relatively small sample number in our URD group has limited
its subgrouping, despite that most URDs in our study were
younger than 35 years (31/43) and 10/10 matched with their
recipients (34/43). Therefore, we retrospectively collected out-
comes of HID patients transplanted with mother donors and
all patients transplanted with URDs from June 2012 to June
2015 to add information on donor selection between HIDs and
URDs.

One of the major concerns when choosing maternal donors
is the increased possibility of GVHD. Our data did suggest
higher incidences of grades II to IV acute GVHD in the mother
donor cohort, although grades III to IV acute GVHD occurred at
comparable rates between 2 groups, which was consistent
with studies from Tamaki et al. [29] in T cell�deplete HIDs.
The mother donor group also showed relatively higher inci-
dences of chronic GVHD and moderate to severe chronic
GVHD. Our regression analysis did find mother donors as a risk



Table 3
Univariate and Multivariate Analyses for Transplant Outcomes

Univariate Analysis Multivariate Analysis

Outcomes HR 95% CI P HR 95% CI P

OS
Disease status (CR1 vs. others) .356 .170-.746 .006 .296 .139-.629 .002
Chronic GVHD (no vs. yes) 2.309 1.142-4.669 .02 2.677 1.309-5.476 .007

LFS
Disease status (CR1 vs. others) .370 .185-.741 .005 .338 .161-.652 .002
Chronic GVHD (no vs. yes) 2.178 1.152-4.119 .017 2.418 1.272-4.599 .007

TRM
Infused CD34 cells (<median vs. �median) 4.995 1.689-14.766 .004 4.856 1.641-14.369 .004
Donor�recipient sex
(others vs. female donors to male recipients) .471 .204-1.087 .078

Relapse
Donor type (URD vs. mother) 2.533 1.029-6.235 .043 2.524 1.189-6.281 .035
Disease status (CR1 vs. others) .239 .094-.608 .003 .201 .077-.521 .001
Risk index (standard risk vs. others) .256 .092-.712 .009
Acute GVHD (no vs. yes) 2.370 .961-5.850 .061

Acute GVHD
Donor type (URD vs. mother) .386 .232-.641 <.001 .437 .258-.761 .003
Donor�recipient sex .592 .387-.905 .016
(others vs. female donors to male recipients)

Chronic GVHD
Donor type (URD vs. mother) .439 .243-.792 .006
Infused CD34 cells (<median vs. �median) 2.084 1.257-3.454 .004 1.754 1.032-2.985 .038
Donor�recipient sex
(others vs. female donors to male recipients) .561 .343-.917 .021 .612 .380-.988 .045

CI indicates confidence interval. All factors with P< .1 were included in the multivariate analysis.
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factor for acute GVHD. However, it is worth noting that some
unbalanced baseline factors, including gender and age of
donors and infused CD34 cell dose, may also influence risks of
GVHD. In the present study most URDs were male (39/43,
90.7%), whereas all donors in the mother donor group were
certainly female. Previous study has indicated that male recipi-
ents of female grafts exhibited increased risks of GVHD, as we
observed in our study [30]. Furthermore, studies from Wang
et al. [12] and Kollman et al. [31] showed donors older than
30 years were associated with increased GVHD. The median
donor age in the mother donor group was 44 years, which may
be another reason for more GVHD in this group. Additionally,
less CD34-positive HSCs were infused into patients in the
mother donor group, which may also account for increased
chronic GVHD. These data supported findings of our multivari-
ate analysis suggesting that donor type may not be, or at least
not the only explanation, for increased GVHD in this study.

Relapse is the most common cause of treatment failure
after HSCT. In this study we observed less relapses in the
mother donor group, even though there were fewer acute lym-
phoblastic leukemia patients in first complete remission in this
group, indicating a superior GVL effect. This effect may be par-
tially attributed to increased chronic GVHD, which was sup-
ported by studies from Baron et al. [32] and Signori et al. [33].
In addition, more grade II acute GVHD was observed in the
mother donor group than in the URD group, which may also
account for less relapse in the mother donor group based on a
study from McCurdy et al. [34]. Female donors to male recipi-
ents may be another reason for less relapses in the mother
donor group, as previously indicated by Randolph et al. [30].
Thus, besides sources of HSCs, reduced relapse in the mother
donor group may also be associated with female to male trans-
plantations and GVHD. Because this study was retrospective, it
was hard to distinguish these interfering factors from the
donor source factor on which we were focusing. However, in
that there were nonrelapsed female patients who did not
develop GVHD in the mother donor group, these factors could
not explain all GVL effects in the mother donor group. This was
further confirmed in our multivariate analysis, in which only
donor type and disease status remained meaningful, indicating
HSCs frommother donors may exhibit GVL effect.

Despite higher incidences of acute and chronic GVHD, TRM
was not increased in the mother donor group. Meanwhile, less
relapses were observed in the mother donor group. Thus,
equivalent OS and LFS to URD recipients were achieved in the
present study. This was also confirmed in our multivariate
analysis for OS and LFS, in which no correlations between
donor types and OS/LFS were found. Factors affecting OS
included disease status and chronic GVHD, which was consis-
tent with previous studies [35�37]. From our analysis, lower
OS was associated with the absence of chronic GVHD (Table 3).
Incidences of chronic GVHD were lower in the URD group
(37.1%), which may partially contribute to the comparable OS
observed in the 2 groups. There is indeed a possibility that
with increased numbers of URD transplants, higher chronic
GVHD may be observed. However, in published studies with
more URD cases from Xiaojun et al. [5] (n = 78) and Luo et al.
[6] (n = 116) using the Beijing Protocol, chronic GVHD inciden-
ces were 40% and 41.7%, respectively, which were slightly but
not hugely higher than that in our study. Nevertheless, we did
keep in mind that case numbers in the URD group were rela-
tively low, and further studies with more URDs are required.

Therefore, even though our previous study suggested
mother donor HSC recipients exhibited inferior survival among
all family relationships in HIDs, considering the comparable
survival between mother donors and URDs, mother donors
may provide treatment options in the absence of other suitable
donors, especially for high-risk malignancies. In addition, time
from diagnosis to transplant was a potential risk factor for
prognosis, because repeated consolidation chemotherapy
might lead to cumulative organ damage [38]. Availability of
mother donors avoided the long waiting period in finding
matched URDs. Therefore, although cases were limited, we
intend to recommend with caution that for standard-risk
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patients, URDs might be chosen because of the low incidences
of GVHD, and for high-risk patients mother donors might be a
better choice to prevent relapse given ready availability and
increased GVL when using the Beijing Protocol.

The major limitation of this study was the relatively small
sample size, especially in the URD group because of shortages
of available donors in the Chinese URD registry and differences
in races and ethnicity from other donor registries. This pre-
vented us from performing further analysis on “the best” URD
transplantations with young and HLA 10/10 matched donors
as previous data suggested [28]. However, from our prelimi-
nary results (data not shown), comparable OS and LFS were
observed between the HLA 10/10 matched URDs and mother
donors (OS, 75.4% versus 74.8% [P = .802]; LFS, 68.2% versus
71.7% [P = .673]). Furthermore, younger URDs (no more than
median age) exhibited a trend of improved OS to older URDs
(more than median age) but comparable with that of the
mother donor group (82% versus 74.8%, P = .321). Also, because
of the retrospective nature of this study some unbalanced vari-
ables, such as recipient age, existed in the 2 groups. To mini-
mize this we performed a matched pair analysis for patients
from the 2 cohorts according to recipient age (P = .121), gender
(P = .212), and disease status (P = .822). Comparable OS and LFS
were observed in the matched pair analysis as shown in Sup-
plementary Figure 1.

Another limitation of our study was the relatively low
recipient age, which may limit the applicability of our results
to elderly recipients. Thus, studies including more elderly
recipients should be carried out in the future. Despite these
limitations, our study made up the gap for donor selection
between the specified HIDs (ie, the maternal donors) and
URDs.

In conclusion, our results indicated that mother donor
transplantations could achieve comparable OS and LFS with
URDs under the Beijing Protocol. This study shed light on
donor selection by using 1 modality (the Beijing Protocol) to
answer the universal question of HIDs versus URDs. Further
prospective studies from multicenters using various transplan-
tation modalities with larger number of cases and prolonged
follow-up are recommended to validate our findings.
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