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Summary

Haploidentical stem cell transplantation (haploSCT) is becoming a major
transplant modality for lymphoma. To assess the effects of donor character-
istics, stem cell source and conditioning on outcomes, we identified 474
adults with Hodgkin (HL; 240), peripheral T-cell (PTCL; 88), diffuse large
B-cell (77), mantle cell (40) or follicular lymphoma (FL; 29), who received
haploSCT with post-transplant cyclophosphamide. Median follow-up of
alive patients was 32 months. On multivariate analysis, acute graft-versus-
host disease (GVHD) grade 2—4 was lower with offspring donors or bone
marrow cells, whereas extensive chronic GVHD was higher in partial
response at haploSCT or when using sisters, haploidentical donors beyond
first degree, or female donors in male patients. Progression-free survival
(PES) was better for FL, HL and PTCL, whereas overall survival (OS) was
better for HL and PTCL. Complete remission at haploSCT improved PFS
and OS whereas these were negatively affected by cytomegalovirus donor
positive/recipient positive status. No other donor characteristics (age, gen-
der, human leucocyte antigen mismatch, ABO incompatibility) affected PFS
or OS except use of haploidentical donors beyond first degree, which nega-
tively affected OS. PFS and OS are mostly influenced by disease status and
lymphoma subtype, supporting the use of any first degree haploidentical
family member as a donor.
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Despite the increasing use of targeted therapies, allogeneic
stem cell transplantation (SCT) remains an important and
potentially curative treatment modality for patients with lym-
phoma, particularly for those who progress after autologous
SCT. For patients with no human leucocyte antigen (HLA)
identical donor, a haploidentical transplant (haploSCT) is
becoming a major alternative. HaploSCT was historically per-
formed using T-cell depleted grafts (Aversa et al, 1998) or T-
cell replete grafts after intense immunosuppression (Wang
et al, 2013). However, because of its wide applicability and
an increased body of evidence of its efficacy and safety (Luz-
nik et al, 2008; Bashey et al, 2013; Ciurea et al, 2015;
McCurdy et al, 2015; Dietrich et al, 2016; Kanate et al, 2016;
Hamadani et al, 2018), T-cell replete grafts with post-trans-
plant cyclophosphamide (ptCy) has become the principal
modality of haploSCT for patients with haematological
malignancies, including lymphoma.

HaploSCT with ptCy was initially developed by the Balti-
more group using a nonmyeloablative (NMA) conditioning
regimen with fludarabine, cyclophosphamide (FC), low dose
total body irradiation (TBI) and unmanipulated bone mar-
row (BM) (Luznik et al, 2008). The same group described an
algorithm for donor selection based on donor age, gender
and cytomegalovirus (CMV) serostatus as well as donor-re-
cipient ABO compatibility, and donor-specific antibodies
(DSA) in the patient (Kasamon et al, 2010). Other algo-
rithms incorporating non-inherited maternal antigen mis-
match were reported for T-cell depleted haploSCT
recommending maternal donors as first choice (Stern et al,
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2008), whereas for the Asian protocol of T-cell replete hap-
1oSCT with intense immunosuppression, offspring donors
were recommended as the first choice (Wang et al, 2014). A
recent study from the Center for International Blood and
Marrow Transplant Research (CIBMTR) of 928 haploSCTs
with ptCy in patients with haematological malignancies (pre-
dominantly acute leukaemia), reported that the effect of
donor age on survival is counteracted by the effect of patient
age, and that survival did not differ between sibling and off-
spring donor transplantation (McCurdy et al, 2018).

Overall, there is little data on how to select the best hap-
loidentical donor when multiple potential donors are avail-
able, as well as the ideal stem cell source and conditioning
regimen in the setting of haploSCT with ptCy for lymphoma.
The purpose of this study was to address these questions
using a large sample from the European Society for Blood
and Marrow Transplantation (EBMT) registry.

Methods

Study design and data collection

This is a retrospective registry-based, multicentre analysis.
Data were provided and approved for this study by the Lym-
phoma Working Party (LWP) of the EBMT. The EBMT is a
voluntary working group of more than 600 transplant cen-
tres, which are required annually to report all consecutive
SCTs and follow-up. Audits are routinely performed to
determine the accuracy of the data. Since 1 January 2003, all
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transplant centres have been required to obtain written
informed consent prior to data registration with the EBMT,
following the Helsinki Declaration of 1975. Eligibility criteria
for this analysis included adult patients (age >18 years) with
Hodgkin lymphoma (HL), peripheral T cell lymphoma
(PTCL), diffuse large B-cell lymphoma (DLBCL), mantle cell
lymphoma (MCL) or follicular lymphoma (FL), who had
received a haploSCT with ptCy between 2010 and 2016 at
EBMT participating centres. The stem cell source included
BM or peripheral blood stem cells (PBSC).

Variables collected included recipient and donor age and
gender, previous pregnancies for female donors, date of diag-
nosis, lymphoma subtype, prior autologous SCT, disease and
positron emission tomography-computed tomography scan
status at haploSCT, Karnofsky score at the time of transplant,
transplant-related factors, including year of transplant, condi-
tioning regimen, in vivo T-cell depletion, graft-versus-host
disease (GVHD) prophylaxis, stem cell source, donor rela-
tionship to recipient (father, mother, brother, sister, son,
daughter, other family member), patient and donor ABO
compatibility and HLA mismatch, and patient and donor
CMV serological status. As many of these variables are not
routinely collected in the EBMT registry, a specific question-
naire was sent to participating centres.

Definitions

The histological diagnosis was based on local review, and
patients were staged according to the Ann Arbor system. Dis-
ease status at transplantation was classified as complete remis-
sion (CR), partial response (PR) or refractory disease. Disease
status was assessed by the local team according to the Revised
Response Criteria for Malignant Lymphoma (Cheson et al,
2007) and to the institutional standard of care.

Myeloablative conditioning (MAC) was defined as a regi-
men containing either total body irradiation (TBI) with a dose
greater than 6 Gy, a total dose of oral busulfan greater than
8 mg/kg, or a total dose of intravenous busulfan greater than
6-4 mg/kg. All other regimens were defined as reduced inten-
sity conditioning (RIC) (Bacigalupo et al, 2009). The diagnosis
and grading of acute GVHD (aGVHD; Glucksberg et al, 1974)
and chronic GVHD (cGVHD; Terwey et al, 2012) was per-
formed by transplant centres using the standard criteria.

Statistical analysis

Endpoints included progression-free survival (PFS), overall
survival (OS) non-relapse mortality (NRM), relapse inci-
dence (RI), aGVHD and cGVHD. All outcomes were mea-
sured from the time of haploSCT. PFS was defined as
survival without lymphoma relapse or progression; patients
alive without lymphoma relapse or progression were cen-
sored at the time of last contact. OS was defined as death
from any cause. NRM was defined as death without previous
lymphoma relapse. The probabilities of OS and PES were
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calculated by using the Kaplan-Meier method. Cumulative
incidence functions were used to estimate RI and NRM in a
competing risk setting. Death and relapse were considered as
competing events for acute and chronic GVHD. For univari-
ate analyses, continuous variables were categorized and the
median used as a cut-off point. Univariate comparisons were
performed using the log-rank test for PES and OS and Gray’s
test for cumulative incidences. A Cox proportional hazards
model was wused for multivariate regression. Variables
included in the multivariate analysis were lymphoma sub-
type, disease status at transplant (CR, PR, refractory disease),
patient age (by 5-year increments), donor to patient gender,
relationship of the donor to the recipient (parent, sibling or
offspring for acute GVHD; mother, father, sister, brother,
daughter, son, other family member for the other outcomes),
ABO incompatibility (isogroup, minor, major and bidirec-
tional incompatibility), CMV donor/recipient status (nega-
tive/negative, negative/positive, positive/negative, positive/
positive), conditioning (MAC or RIC), and stem cell source
(BM or PBSC).

Results are expressed as a hazard ratio (HR) with 95%
confidence intervals (CI). All tests were two sided. The type-
1 error rate was fixed at 0-05 for determination of factors
associated with time to event outcomes. All analyses were
performed using SPSS 24.0 (SPSS Inc, Chicago, IL, USA)
and R version 3.4.0 (R Core Team, 2014).

Results

Patients, donors and transplant characteristics

Patients, donors and transplant characteristics are summa-
rized in Tables I and II. Forty-six percent of donors were
female, including 105 (25%) with prior pregnancies. Median
follow-up of alive patients was 32 months (range 3-93).

Engraftment and graft-versus-host disease

Neutrophil engraftment by day 100 was successful in 95%
of patients. Multivariable Cox analysis showed that the
use of PBSC had a positive impact on engraftment
(Table III).

The cumulative incidence of aGVHD grade II-IV and
grade ITI-IV at day 100 was 32% and 8% of patients respec-
tively, and was significantly increased when PBSCs were used.
Results of the multivariate analysis are shown in Table IV.
The 2-year cumulative incidence of cGVHD and extensive
c¢GVHD was 25% and 9%, respectively. Multivariate analysis
is shown in Table V.

Relapse and non-relapse mortality

The 2-year RI and NRM were 29% and 19%, respectively
(Fig 1A, 1). Table V shows the results of multivariable analy-
sis for RI and NRM.
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Table I. Patients characteristics.

Table II. Donor and transplant characteristics.

Characteristic N (%)
Number of patients 474 (100)
Age (years) at haploSCT; median (range) 41 (18-72)
Female 164 (35)
Cytomegalovirus serology positive 305 (65)
Lymphoma subtype
Diffuse large B-cell lymphoma 77 (16)
Follicular lymphoma 29 (6)
Hodgkin lymphoma 240 (51)
Mantle cell lymphoma 40 (8)
Peripheral T-cell lymphoma 88 (19)
Prior autologous stem cell transplantation 329 (69)
Disease status at haploSCT [missing] [3]
CR 228 (48)
PR 156 (33)
Refractory disease 87 (19)
PET status at haploSCT [missing] [9]
Negative 212 (46)
Positive 211 (45)
Not evaluated 42 (9)

CR, complete response; haploSCT, haplo-identical stem cell trans-
plantation; PET, positron emission tomography; PR, partial response.
Bold values are statistically significant (P<0.05).

Progression-free and overall survival

The 2-year PFS and OS were 57% and 72% respectively for
HL; 54% and 62% for PTCL; 35% and 35% for DLBCL;
52% and 61% for MCL and 56% and 56% for FL (Fig 2A,
2). The results of multivariate analysis for PFS and OS are
shown in Table V.

Discussion

Here we report the largest study on the influence of donor
characteristics, stem cell source and conditioning in hap-
1oSCT with ptCy for lymphoma. Whereas availability of an
HLA-identical donor represents an important limitation for
matched sibling or matched unrelated SCT, multiple hap-
loidentical donors are often available and the identification
of the best donor, with little available data to rely on,
becomes a dilemma. Maternal donors were recommended as
first choice in the setting of T-cell depleted haploSCT (Stern
et al, 2008). Conversely, offspring donors taking into consid-
eration the non-inherited maternal antigen mismatch were
recommended as first choice for the Asian protocols of T-cell
replete haploSCT with intense immunosuppression (Wang
et al, 2014). In the setting of haploSCT with ptCy, using a
large dataset of haematological malignancies (predominantly
acute leukaemia), the CIBMTR recently reported that the
effect of donor age on survival is counteracted by the effect
of patient age, and that survival does not differ between sib-
ling and offspring donor transplantation (McCurdy et al,
2018).

748

Donor and transplant characteristics N (%)
Age of the donor, years; median (range) 42 (13-85)
ABO compatibility
Isogroup 303 (64)
Bidirectional incompatibility 16 (3)
Major incompatibility 77 (16)
Minor incompatibility 78 (17)
Cytomegalovirus status
D—/R— 94 (20)
D—/R+ 66 (14)
D+/R— 69 (15)
R+/R+ 237 (51)
Female 215 (46)
Relationship to recipient [missing] [4]
Brother 131 (28)
Daughter 52 (11)
Father 52 (11)
Mother 68 (15)
Other family member 15 (3)
Sister 86 (18)
Son 66 (14)
HLA mismatch [missing] [46]
3/6 308 (72)
4/6 106 (25)
5/6 14 (3)
Year of haploSCT 2014 (2010-2016)
Conditioning intensity [missing] [2]
RIC 365 (77)
MAC 107 (23)
Donor to patient sex [missing] [1]
Female to female 81 (17)
Female to male 134 (28)
Male to female 82 (17)
Male to male 176 (37)
Stem cell source PBSC 255 (54)

D, donor; haploSCT, haplo-identical stem cell transplantation; HLA,
human leucocyte antigen; MAC, myeloablative conditioning regimen;
PBSC, peripheral blood stem cells; R, recipient; RIC, reduced inten-
sity conditioning regimen.

In our study, we did not find any influence of donor age
on transplant outcomes. However, we found that, compared
to haploidentical sibling donors, the use of offspring donors
decreased the risk of aGVHD grade II-IV, in agreement with
the Asian results (Wang et al, 2014). Importantly, and con-
trary to the CIBMTR study, we showed that the use of
female donors in male patients significantly increased the risk
of cGVHD and extensive cGVHD, without affecting other
transplant outcomes. Similarly, the use of sisters or hap-
loidentical donors beyond first degree, regardless of the
patient gender, significantly increased the risk of extensive
c¢GVHD, with decreased OS when using haploidentical
donors beyond first degree. This negative effect of female
haploidentical donors in male patients, or haploidentical
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Table III. Multivariate analysis for engraftment.

HR (95% CI)
P

Diagnosis (ref = DLBCL)
Follicular lymphoma

142 (0-89-2-25)

P=0-14
Hodgkin lymphoma 1-22 (0-9-1-67)
P =020
Mantle cell lymphoma 1-5 (0-97-2-31)
P =007
Peripheral T-cell lymphoma 1-08 (0-77-1-51)
P = 0-66

Disease status at SCT (ref = CR)
Partial response

0-91 (0-73-1-14)

P = 0421
Primary refractory, progression, relapse 0-77 (0-58-1-01)
P =0-06
Patient age at SCT (5-year increments) 0-97 (0-92-1-02)
P =023

Donor to patient sex (ref = female to female)

Female to male

0-91 (0-67-1-24)

P =0-553

Male to female 2:94 (0-91-9-49)
P =0-07

Male to male 3.07 (0-98-9-65)
P =0-06

Relationship to recipient (ref = brother)

Daughter 2:59 (0-79-8-5)
P=0-12

Father 0-82 (0-56-1-19)
P =029

Mother 2.7 (0-81-8-95)
P =0-105

Other family member 2-27 (0-93-5-54)
P =0-07

Sister 2-84 (0-88-9-21)
P =0-08

Son 0-81 (0-57-1-14)
P =023

ABO incompatibility (ref = isogroup)
Bidirectionnal incompatibility

1-5 (0-84-2-66)

P =017
Major incompatibility 0-99 (0-75-1-3)
P =095
Minor incompatibility 1-06 (0-81-1-4)
P = 0-66

CMYV donor to patient (ref = neg to neg)
Donor negative recipient positive

0-76 (0-54-1-08)

P =012

Donor positive recipient negative 0-89 (0-64-1-25)
P =052

Donor positive recipient positive 0-79 (0-61-1-03)
P =008

sisters or donors beyond first degree, independently from the
patient gender, has not been previously reported in the set-
ting of haploSCT with ptCy, and can have direct practical
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Table III. (Continued)

HR (95% CI)
P

1-1 (0-85-1-43)
12 P = 046
1-52 (1-24-1-87)
P < 0001

Conditioning regimen, MAC versus RIC

Stem cell source PBSC versus BM

BM, bone marrow; CI, confidence interval; CMV, cytomegalovirus;
CR, complete response; DLBCL, diffuse large cell lymphoma; HR,
hazard ratio, MAC, myeloablative conditioning; neg, negative; PBSC,
peripheral blood stem cells; ref, reference; RIC, reduced intensity
conditioning; SCT, stem cell transplantation. Bold values are statisti-
cally significant (P<0.05).

implications on donor selection, particularly if confirmed in
future studies.

We also found that the donor and recipient CMV status
affected transplant outcomes including PFS and OS. Several
previous reports have demonstrated that donor and/or recip-
ient CMV seropositivity results in an OS decline in patients
with chronic haematological malignancies who have under-
gone allogeneic SCT (alloSCT) (Schmidt-Hieber et al, 2019).
In agreement with these results, we found that the combina-
tion of CMV recipient positive-donor positive was associated
with decreased PFS and OS. However, it is unclear why only
the combination of CMV recipient positive-donor negative
resulted in increased risk of aGVHD in the setting of hap-
1oSCT for lymphoma. In contrast, other donor characteris-
tics, such as prior donor pregnancy, ABO incompatibility,
and degree of HLA mismatch had no impact, except for an
unexpected increased incidence of relapse for bidirectional
ABO incompatibility. Contradictory results have been previ-
ously reported regarding the effect of ABO incompatibility in
the setting of haploSCT: whereas an EBMT study showed
that bidirectional ABO mismatch increased the risk of
aGVHD (Canaani et al, 2017), no impact of ABO mismatch
was reported in the CIBMTR study (McCurdy et al, 2018).
Nevertheless, we acknowledge the limitations of our study
regarding the impact of HLA-related factors. Indeed, the rel-
atively small sample size to assess HLA influence, the lack of
availability of parental HLA for sibling haplo-identical
donors to assess the effect of the non-inherited maternal
antigen mismatch, and the lack of data on donor specific
antibodies and desensitization protocols, preclude a direct
assessment of the impact of HLA-related factors on trans-
plant outcomes in our study.

Another frequent dilemma when performing haploSCT for
lymphoma is the choice of the best conditioning regimen and
the best source of stem cells. Our results indicate that PFS and
OS were not affected by the conditioning and, therefore, there
is no advantage in using more intense conditioning regimens
for lymphoma. Finally, although PBSC improved engraftment,
it increased the risk of aGVHD. Overall, both sources of stem
cells produced similar results in term of PFS and OS.
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Table IV. Multivariate analysis for acute graft-versus-host disease.

Acute GVHD
Grade II-IV
HR (95% CI)
P

Acute GVHD
Grade III-1V
HR (95% CI)
P

Diagnosis (ref = DLBCL)
Follicular lymphoma

Hodgkin lymphoma
Mantle cell lymphoma
Peripheral T-cell lymphoma

Disease status at SCT (ref = CR)
Partial response

Primary refractory progression, relapse
Patient age at SCT (5-year increments)

Donor to patient sex (ref = female to female)
Female to male

Male to female
Male to male

Relationship to recipient (ref = brother/sister)
Father/Mother

Son/Daughter

ABO incompatibility (ref = isogroup)
Bidirectional incompatibility

Major incompatibility
Minor incompatibility

CMV donor to patient (ref = neg to neg)
Donor negative recipient positive

Donor positive recipient negative
Donor positive recipient positive
Conditioning regimen (MAC versus RIC)

Stem cell source PBSC versus BM

1-98 (0-97—4-03)

P =006

0-9 (0-52-1-54)
P =070

123 (0-62-2-46)
P =055

0-89 (0-49-1-6)
P =069

0-86 (0-59-1-25)
P =043
0-71 (0-41-1-21)
P=021
1:07 (0-98-1-17)
P=015

0-77 (0-44-1-37)
P =038
0-88 (0-47—1-63)
P =069
1:03 (0-62-1-72)
P =091

0-99 (0-61-1-59)

P =096
0-54 (0-33-0-89)
P =0015

0-6 (0-19-1-94)

P = 0-40

0-9 (0-55-1-46)
P =066

1:23 (0-77-1-95)
P =039

115 (0-66-2-02)
P =062

0-91 (0-51-1-64)
P =076

0-78 (0-49-1-23)
P =028

1:01 (0.66-1.55)
102 P = 0:95
2:15 (1-48-3-12)
P < 0001

2-13 (0-33-13-57)
P =042

2:62 (0-71-9-71)
P=015

2-49 (0-5-12-32)
P =026

2:39 (0-62-9-24)
P =021

0-68 (0-3-1-53)

P =035

16 (0-65-3-91)
P =031

1-15 (0-95-1-39)
P =014

0-95 (0-3-3-04)
P =093

0-87 (0-24-3-17)
P =083

1:04 (0-36-2-99)
P =095

1-42 (0-54-3-73)

P =048
0-61 (0-23-1-61)
P =032

0-7 (0-09-5-57)
P =073

0-44 (0-13-1-47)
P =018

0-44 (0-13-1-48)
P =019

5.07 (1-25-73)

P =005

3-34 (0-62-18-11)
P=016

4.04 (0:92-17-75)
P =007

1 (0-43-232)

P =099

457 (1-85-11-28)
P < 0001

BM, bone marrow; CI, confidence interval; CMV, cytomegalovirus; CR, complete response; DLBCL, diffuse large cell lymphoma; GVHD, graft-
versus-host disease; HR, hazard ratio, MAC, myeloablative conditioning; neg, negative; PBSC, peripheral blood stem cells; ref, reference; RIC,
reduced intensity conditioning; SCT, stem cell transplantation. Bold values are statistically significant (P<0.05).

Another important finding of our study is the encouraging transplanted in CR, emphasizing the need to achieve CR
results for 2-year PFS and OS, exceeding 50% for HL, PTCL, prior to transplant, whenever possible. With the limitation of
FL and MCL. The results were particularly good for patients potential selection bias, these results strongly suggest that
750 © 2019 British Society for Haematology and John Wiley & Sons Ltd
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Fig 1. Transplant outcomes. (A) Incidence of relapse; (B) Non-relapse mortality; (C) Progression-free survival; (D) Overall survival. SCT, stem
cell transplantation.

© 2019 British Society for Haematology and John Wiley & Sons Ltd 753
British Journal of Haematology, 2020, 188, 745-756

85U8017 SUOWWOD A1) 8|l jdde ay) Ag peusenob a1e sooile VO ‘8sN JO S8|nJ o} Akeiqi8uljuO A8]1A UO (SUOTIPUCO-PUe-SWIBIW0D" A8 | 1M AJeiq 1 Bul [UO//:SANy) SUORIPUOD pue swie 1 8y} 89S *[yZ0z/y0/yz] uo AriqiTaulluo A8IM ‘NONVEST-IAVNIH AQ Z8TOT Ula/TTTT 0T/10p/ w00 A8 Im Aselqpuljuo//Sdiy Wwolj pepeojumod ‘S ‘0202 ‘TTZSIET



A Bazarbachi et a/

(A) &4
o |
0
ES
2
3
®©
a
o
s 87
©
2 -
=]
7]
)
L
= o
[
C
Ke]
7]
[
o
D
Q
o o
Q4
— DLBCL
Follicular
— Hodgkin
—— Mantle cell
— T—cell
i T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Months after SCT
No. at risk
DLBCL (50 events) 77 41 48 55 59 61 66 68 70 70 73
Follicular (12 events) 29 8 10 16 17 18 18 18 21 25 26
Hodgkin (105 events) 240 55 87 118 142 162 182 194 202 21 222
Mantle cell (20 events) 40 11 16 23 27 28 30 32 34 34 37
T-cell (40 events) 88 31 38 49 57 65 68 73 73 77 81
(B) 2+
o |
©
ES
2
3 o 1
T © l
el
o
- [ —
©
2
2
2 o
Z g9
©
)
>
O
o |
N
— DLBCL
Follicular
—— Hodgkin
—— Mantle cell
— T—cell
e T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Months after SCT
No. at risk
DLBCL (48 events) 77 32 39 54 59 61 66 68 70 70 73
Follicular (12 events) 29 8 10 16 17 18 18 18 21 25 26
Hodgkin (77 events) 240 37 65 94 116 142 164 177 189 199 215
Mantle cell (17 events) 40 8 12 19 24 25 26 27 31 33 36
T-cell (35 events) 88 23 32 44 56 65 68 73 73 7 83

Fig 2. Transplant outcomes by lymphoma subtype. (A) Progression-free survival; (B) Overall survival. DLBCL, diffuse large B-cell lymphoma;
SCT, stem cell transplantation; T-cell, peripheral T-cell lymphoma.
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haploSCT with ptCy is an efficacious treatment modality for
relapsed/refractory lymphoma, including those with limited
options, such as PTCL. Even though the 2-year PFS and OS
were lower for DLBCL (35%), it is noteworthy that these
results are similar to those reported with alloSCT using
matched sibling or unrelated donors and that patients with
DLBCL relapsing after autologous SCT have a dismal out-
come with very few other treatment options, although the
use of chimeric antigen receptor T cells looks promising in
this setting (Locke et al, 2018; Schuster et al, 2018).

In conclusion, using a large dataset of haploSCT with
ptCy for lymphoma, we showed that the use of PBSC signifi-
cantly improves engraftment but increases the risk of
aGVHD. Conditioning had no effect on outcomes. The use
of female donors in male patients, sisters or haplo-identical
donors beyond first degree, increases the risk of cGVHD.
These results provide critical information to help select the
best donor in the setting of haploSCT for lymphoma. Of
note, we found that PFS and OS are mostly influenced by
disease characteristics (i.e., disease status and lymphoma sub-
type), whereas, with the exception of CMV compatibility or
haplo-identical donors beyond first degree, no other donor

Haploidentical Donor Selection for Lymphoma

characteristics (age, gender, relationship of donor to recipi-
ent, degree of HLA mismatch or ABO incompatibility, and
prior pregnancy) had an impact on PFS or OS, supporting
the selection of any first degree haplo-identical family mem-
ber as a donor.
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