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Abstract

The annual number of human leukocyte antigen (HLA)-haploidentical allogeneic hematopoietic stem cell transplantation
(haplo-HCT) is increasing steadily. Comparative studies about haplo-HCT versus HCT with HLA-matched sibling donors
(MSD-HCT) have been tried in acute myeloid leukemia and B-cell acute lymphoblastic leukemia/lymphoma (ALL). Few
studies were reported in adult T-cell ALL (T-ALL). In this retrospective study, a total of 88 consecutive patients with T-ALL
were enrolled who underwent MSD-HCT (n = 24) and haplo-HCT (n = 64) with antithymocyte globulin (ATG)-based graft
versus host disease (GVHD) prophylaxis between 2010 and 2022. Median follow-up for survivors was similar (43.5 [range:
7—-88] months for MSD-HCT versus 43.5 (range: 6—144) months in the Haplo-HCT group). The 100-day cumulative incidence
of grade Il to IV acute GVHD (aGVHD) was similar, 33% (95% confidence interval [CI], 16%—52%) after MSD-HCT versus
44% (95% Cl, 31%-55%) after haplo-HCT, P = 0.52. The cumulative incidences of grade Ill-IV aGVHD were 8% (95% ClI,
1 %—23%) in the MSD-HCT group and 5% (95% ClI, 1%—12%) in the haplo-HCT group (P = 0.50). The 2-year cumulative
incidence of chronic GVHD (limited and extensive) in the haplo-HCT, 11% (95% CI, 5%—20%) was significantly lower than
that in the MSD-HCT group (42% [95% Cl, 21%—62%], P = 0.002). The cumulative incidence of 4-year relapse rates (44%
versus 37%, P = 0.56) and non-relapse mortality (7% versus 21%, P = 0.08) did not differ between these two groups. There
were also no differences in 4-year overall survival (46% versus 47%, P = 0.44) and progression-free survival (49% versus
42%, P = 0.45) between these two groups. On multivariate analysis, using busulfan/fludarabine (BU/Flu) conditioning regimen
was found to be associated with worse clinical outcome. Our results suggested that ATG-based haplo-HCT platform could
work as an alternative to MSD-HCT for adult patients with T-ALL. Compared with MSD-HCT, haplo-HCT might carry a
low risk for cGVHD.
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Introduction

T-cell acute lymphoblastic leukemia (T-ALL) is a relatively
rare but highly aggressive lymphoid neoplasm of precursor T
cells. T-cell lymphoblastic lymphoma (T-LBL), featuring
with large mediastinal mass, has been grouped together with
T-ALL since 2008 based on the World Health Organization

(WHO) classification because of their shared features in
morphology and immunophenotype!. It accounts for 20% to
25% of all cases of adult ALL?. Although there are distinct
features in demographics, clinical presentation, biology, and
genetic landscape for T-ALL, these patients are still treated
with the similar pattern of B-ALL in the frontline setting™*.
Unlike the great progress in the management of B-ALL with

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and
distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages

(https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/cll

Cell Transplantation

blinatumomab, and CAR-T cells, little advances were made
in the treatment of T-ALL. Given the relatively high risk of
relapse, allogeneic hematopoietic cell transplantation (allo-
HCT) is remaining an important consolidation therapy for
adult T-ALL’.

A number of things should be considered before allo-HCT
was recommended. These include age, the presence of high-
risk features at diagnosis, remission and measurable residual
disease (MRD) status upon frontline chemotherapies,
patient’s physiologic status and comorbidities, and mostly
importantly donor availability for allo-HCT. Currently,
HLA-matched sibling donor (MSD) or unrelated donor was
still consider to be the best donor for allo-HCT®’.
Unfortunately, the probability of finding an HLA-matched
sibling or unrelated donor was largely depended on family
size and ethnicity. To expand donor sources, the number of
transplantation from alternative donors such as HLA-
haploidentical related donor, or umbilical cord blood stem
cell product, is increasing steadily. With the high probability
that nearly everybody can find a donor from his or her family
members and the advantage of immediate availability, the
number of transplantation using HLA-haploindentical donor
(haplo-HCT) is growing fast this decade’®. Several studies
from single centers or based registries indicated haplo-HCT
either with post-cyclophosphamide or antithymocyte globu-
lin (ATG)-based graft versus host disease (GHVD) prophy-
laxis could achieve comparable outcome when compared
with transplantation using HLA-matched sibling donor
(MSD-HCT)* '3, These data were initially reported in acute
myeloid leukemia (AML) and then in ALL. But the number
of patients with T-ALL was not specified in these studies due
to the relative rarity of this disease. And there is yet no com-
parative study focusing on adult T-ALL about the relative
efficacy of haplo-HCT versus MSD-HCT. Herein, in this
study, we conducted a single-center retrospective study of 86
patients with T-ALL who underwent haplo-HCT or MSD-
HCT in our medical center between 2010 and 2022.

Patients and Methods

Patients

This was a single-center, retrospective analysis that include
all consecutive patients with a diagnosis of T-ALL who
received their first allo-HSCT at the First Medical Center of

Chinese PLA General Hospital, between January 2010 and
December 2022. All patients were thoroughly examined with
bone marrow aspirates, morphologic assessment, flow
cytometry, core biopsy, immunohistochemistry and addi-
tional positron emission tomography/computed tomography
(PET/CT) for patients with suspected extramedullary
involvement. T-LBL was primarily defined as extramedul-
lary mass with less than 25% bone marrow involvement'*.
All patients with T-LBL in our center were treated in the
same way as T-ALL since 2009 and were included in this
study. Patients who were aged <14 years or were diagnosed
with bi-phenotypic leukemia, mixed-lineage ALL, or human
T-cell lymphotrophic virus (HTLV) positive adult T-cell leu-
kemia/lymphoma were excluded from this study.

The diagnosis early-thymic precursor (ETP) subtype and
assessment of MRD were both evaluated with 8- to 10-color
multi-parameter flow cytometry in bone marrow (BM) sam-
ples. The criteria of ETP were defined as previously'®. The
threshold for the positivity of MRD was >0.01%. Complete
remission (CR) was defined by morphologic criteria with
BM blast <5% but with no evidence of extramedullary mass.
All patients signed written informed consent. This study was
reviewed and approved by the Medical Ethics Review Board
of Chinese PLA General Hospital.

HLA Matching, Donor Selection, and Stem Cell
Collection

High-resolution DNA typing for HLA-A, -B, -C, -DRBI,
and -DQB1 were performed for all patients and donors.
Donor selection criteria were basically consistent with rec-
ommendations of the Chinese Society of Hematology’.
Main considerations were based on HLA-matched loci,
younger age, male sex and better performance status. MSD
was the first choice for allo-HCT. HLA-haploidentical
donor was considered as an alternative only when HLA-
matched related or unrelated donors were unavailable.
Donor was treated with recombinant human G-CSF
(Filgrastim, Kyowa Kirin, Tokyo, Japan; 5-10 mg/kg/day)
for 5 to 6 consecutive days. Stem cell collection was col-
lected from the peripheral blood on the fifth day and contin-
ued until sufficient number of cells was achieved.
G-CSF-primed peripheral blood stem cells was the sole
source of graft for the majority of patients with the excep-
tion that thG-CSF-mobilized BM were also used when their
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donors were older than 55 years. The target value was
>5*108/kg of recipient weight for mononuclear cells and
>2*10%kg of recipient weight for CD34+ cells.

Conditioning Regimen and GVHD Prophylaxis

Allo-HCT was recommended for all adult patients after diag-
nosis. For patients in CR1 but with high-risk features includ-
ing high white blood cell (WBC) counts (WBC = 100 X
109/L) or central nervous system (CNS) involvement at
diagnosis, age =35 years, the need for more than one cycle
of induction regimen to achieve CR1, the presence of MRD
detected by flow cytometry after induction regimen, or ETP-
ALL subtype, allo-HCT was strongly recommended. Allo-
HCT was also recommended and proceeded for patients in
active disease but also with sufficient organ function when
they had a donor. The conditioning regimens used in this
study were all myeloablative. Three conditioning regimens
were used'®: (1) TBI/Cy: total body irradiation (TBI, 8-10
Gy, days —7 to —6), cyclophosphamide (100 mg/kg, days, —4
to —3); (2) modified Bu/Cy regimen: cytarabine (8 g/m? for
haplo-HCT; 4 g/m? for MSD-HCT, days —10 to —9), busulfan
(9.6 mg/kg, intravenously, days —8 to —6), cyclophospha-
mide (100 mg/kg, days —4 to —3); (3) modified Flu/Bu regi-
men: substitution of cyclophosphamide in BuCy with
fludarabine (150 mg/m?, days —7 to —3). The majority of
patients in this study received ATG (Thymoglobulin, rabbit;
Genzyme Europe B.V., Naarden, the Netherlands), cyclospo-
rine A (CsA), short-term methotrexate (MTX) and mycophe-
nolate mofetil (MMF) for GVHD prophylaxis. The dosage of
ATG was 10 mg/kg (days —5 to —2) for patients undergoing
haplo-HCT. For patients undergoing MSD-HCT, the total
dosage of ATG was 5 mg/kg (day —5 to day —4). The usage
of cyclosporine, mycophenolate, and short-term methotrex-
ate was described in our previous study'®. Non-ATG-based
GVHD regimen was only used in a few patients who received
MSD-HCT before 2016.

Supportive Care and Infection Prophylaxis and
Treatment

All patients were supported with irradiated and filtered blood
products and growth factors after stem cells infusion.
Infection prophylaxis and treatment was provided as previ-
ously described!’”. Oral sulfamethoxazole and venous levo-
floxacin was routinely used for antibacterial prophylaxis.
Ganciclovir was used for prophylaxis and treatment of cyto-
megalovirus (CMV) infection. Pre-emptive treatment with
anti-CD20 antibody (rituximab, 375 mg/m?) was given for
Epstein—Barr virus (EBV)-DNA viremia. Acyclovir or vala-
cyclovir was used from day 1 until 1.5 years after transplan-
tation for all patients. Antifungal agents were usually given
for prophylaxis from 10 days before transplantation to +3
month post-transplantation.

Definitions and Statistical Analysis

Study endpoints include engraftment, acute GVHD
(aGVHD), chronic GVHD (¢cGVHD), overall survival (OS),
progression-free survival (PFS), non-relapse mortality
(NRM), relapse. cGVHD was evaluated and classified as
limited or extensive according to evaluated according to
international criteria'®. The day of transplantation was the
start points for all. OS was calculated from start point to the
date of death of any cause, or last follow-up for survivors.
PFS was estimated from the day of transplantation to relapse,
progressive disease, or death, or last follow-up for surviving
patients without disease progression. NRM was defined as
death from any cause related to transplantation without dis-
ease progression. Time to relapse and time to NRM were cal-
culated from the date of transplantation. Statistical descriptive
analyses (the chi-square test, Mann—Whitney U test and
t-test.) were used to show demographic and transplantation-
related characteristics. Kaplan—-Meier analysis was used to
calculate the probabilities of OS and PFS. For NRM, relapse,
and GVHD, their cumulative incidences were estimated with
competing-risk analysis and compared with Gray’s test. Cox
proportional hazards regression was used on univariate and
multivariate analysis to assess predictors of the outcomes of
interest. Analyses were conducted with using SPSS 28.0
(IBM, Armonk, NY) R software, version 3.4.0. All P values
are two sided, and a P value of <0.05 was considered
significant.

Results

Patient, Transplant and Disease Characteristics

A total of 86 patients with T-ALL met the inclusion criteria
and were analyzed in this study including MSD-HCT (n =
24) and haplo-HCT (n = 64). Patient demographic and trans-
plant characteristics are summarized in Table 1. There were
no significant differences in most variables. Median age was
similar. And most patients (over 80%) were aged 35 or
younger in both groups. Disease status was similar between
these two groups. There were 54 (84%) patients in CR1 and
10 (16%) patients in active disease in the haplo-HCT group.
While in the MSD-HCT group, 21 (87%) patients were in
CR1 and 3 (13%) patients in active disease at the time of
transplantation. However, the proportion of patients who
received ATG-containing GVHD prophylaxis was signifi-
cantly lower in the MSD-HCT cohort.

Engraftment and GVYHD

All patients achieved neutrophil engraftment by day 28 post
transplantation. The median time of neutrophil engraftment
was 13 (range: 9-20) days for the haplo-HCT group, which
was longer than the 11 days in the MSD-HCT group (range:
8—18 days, P = 0.03). Platelet engraftment was successful
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Table 1. Patient, Disease, and Transplant Characteristics.

Characteristic Haploidentical (n = 64) HLA-Identical (n = 24) P value
Age at transplant, years

Median (range) 23.5 (7-54) 26.5 (19-49) 1.00
=35 56 (87%) 20 (83%) 0.612
X35 8 (13%) 4 (17%)

Male, n (%)

Male 48 (75%) 18 (75%) 1.00
Female 16 (25%) 6 (25%)

Diagnosis, n (%) 0.643
T-ALL 42 (66%) 17 (71%)

T-LBL 22 (34%) 7 (21%)

ALL subtype

ETP 34 (53%) 16 (67%) 0.388
Non-ETP 22 (34%) 7 (29%)

Missing 8 (13%) | (4%)

White blood cell count at diagnosis, X 10°/L 0.720
X100 57 (89%) 22 (92%)

=100 7 (11%) 2 (8%)

LDH at diagnosis 0.952
Normal 26 (41%) 9 (38%)

Elevated 27 (42%) 11 (45%)

Missing 11 (17%) 4 (17%)

Disease status at HCT 0.713
CR 54 (84%) 21 (87%)

Advanced disease 10 (16%) 3 (13%)

MRD status before HCT 0.340
MRD- 44 (81%) 19 (90%)

MRD+ 10 (19%) 2 (10%)

High-risk stratification 0.396
High risk 41 (64%) 13 (54%)

Standard risk 23 (36%) 11 (46%)

HCI-CI 0.571
0 49 (76%) 16 (66%)

[ 12 (19%) 7 (29%)

=2 3 (5%) 1 (5%)

Cycles of chemotherapy before HCT

Median (range) 5(3-22) 5.5(3-9) 0.056
=4 24 (38%) 4 (17%) 0.062
=5 40 (62%) 20 (83%)

Median time from diagnosis to HCT (months) 7 (3-32) 7 (4-18) 0.165
<8 27 (42%) 11 (46%) 0.758
=8 37 (58%) 13 (54%)

Conditioning regimen 0.353
BU/CY 48 (75%) 18 (75%)

TBI/CY 13 (20%) 6 (25%)

BU/Flu 3 (5%) 0

GVHD prophylaxis 0.0001
CSA + MTX + MMF 0 15 (62%)

CSA + MTX + MMF + ATG 64 (100%) 9 (38%)

PBSC graft, median (range)

MNCs X 108/kg 8.9 (5.5-28.3) 10.8 (5.5-21.3) 0.335
CD34" cells X 10%kg 5.0 (0.926-14.3) 4.3 (1.4-23.5) 0.238
Engraftments

Neutrophil 13 (9-20) 11 (8-18) 0.034
platelet 14 (9-31) 14 (8-30) 0.758
Engraftment 61 (95%) 24 (100%) 0.559
Failure 3 (5%) 0

Last follow-up 43.5 (6-144) 43.5 (7-88) 0.948
Alive 32 (50%) 12 (50%)

Dead 32 (50%) 10 (46%)

Missing 0 2 (4%)

T-ALL, T-cell acute lymphoblastic leukemia; T-LBL, T-cell lymphoblastic lymphoma; allo-HCT, allogeneic hematopoietic cell transplantation; ETP, early-thymic precursor;
CRI, first complete remission; CR2, second complete remission; NR, non-remission; PIF/CRI1, patients with primary induction failure who eventually achieved first CR;

MRD, measurable residual disease; HCI-Cl, hematopoietic cell transplantation comorbidity index; MSD, HLA-matched sibling donors; Haploidentical, HLA-haploidentical
donors; MUD, HLA-matched unrelated donors; TBI/CY, total body irradiation/cyclophosphamide; BU/CY, busulfan/cyclophosphamide; GVHD, graft versus host disease; CSA,
cyclosporine A; MMF, mycophenolate; MTX, methotrexate; ATG, antithymocyte globulinl; PBSC, peripheral blood stem cell; MNCs, mononuclear Cells.
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Figure |. Cumulative incidence of 100-day grade II-IV aGVHD (A) and III-IV aGVHD (B) after allo-HCT. allo-HCT, allogeneic
hematopoietic cell transplantation; aGVHD, acute graft versus host disease.
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Figure 2. The overall 3-year cumulative incidence of cGVHD after allo-HCT: (A) limited and extensive cGVHD; (B) limited cGVHD;
(C) extensive cGVHD. allo-HCT, allogeneic hematopoietic cell transplantation; cGYHD, chronic graft versus host disease.

for all patients in the MSD-HCT group. And three patients
failed to achieve platelet engraftment by day 35 after trans-
plantation in the haplo-HCT group. But no significant differ-
ence was observed in the median time of platelet engraftment,
14 days (range: 9-31 days) in the haplo-HCT group versus
14 days (range: 8-30 days) in the MSD-HCT group, P =
0.76. All patients in both groups had complete donor chime-
rism at day 28 evaluation after transplantation.

The cumulative incidence of II-IV aGVHD by day +100
post-transplantation was similar between these two groups,
44% (95% confidence interval [CI], 31%—55%) in the haplo-
HCT group versus 33% [95% CI, 16%—52%] in the MSD-
HCT group, P = 0.26, Fig. 1 A. There was also no difference
in the overall 100-day grade III-IV acute GVHD between
these two groups (5% [95% CI, 1%—12%]) for the haplo-
HCT group versus 8% [95% CI, 1%-23%] for the

MSD-HCT group; P = 0.50, Fig. 1B). Of the 88 study
patients, 83 patients survived longer than 100 days after
transplant. The overall 3-year cumulative incidence of
c¢cGVHD (limited and extensive) post-transplantation in the
MSD-HCT group (42% [95% CI, 21-62%]) was signifi-
cantly higher than that in the haplo-HCT group (11% [95%
CI, 5-20%]), P = 0.002, Fig. 2A). The incidence of limited
c¢GVHD in the MSD-HCT group (23% [95% CI, 842%])
was also higher than that in the haplo-HCT group (5% [95%
CI, 1-12%], P = 0.015, Fig. 2B).

Relapse and NRM

Thirty patients experienced relapse at a median of 6.5
(range: 2—60) months: 21 patients in the haplo-HCT group
and 9 patients in the MSD-HCT group. The cumulative
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Figure 3. Overall transplant outcomes after allo-HCT. (A) 3-year cumulative incidence of relapse; (B) NRM; (C) OS; (D) PFS. allo-
HCT, allogeneic hematopoietic cell transplantation; NRM, non-relapse mortality; OS, overall survival; PFS, progression-free survival.

incidence of relapse/progression rate 3-years after trans-
plantation was 37% [95% CI, 9%—-48%] for patients in the
Haplo-HCT group and 44% [95% CI, 21%—65%] in the
MSD-HCT group (P = 0.55, Fig. 3A). Further univariate
and multivariate analysis were performed for NRM and
relapse. Using busulfan/fludarabine (BU/Flu) conditioning
regimen was the only independent factor predicting higher
risk of relapse (Table 2 and Supplemental Table 1).
Although the 3-year cumulative incidence of NRM in the
haplo-HCT group (21% [95% CI, 12%—-32%]) seemed to
be higher than that in the MSD-HCT group (7% [95% CI,
1%-27%]), no significantly difference was found (P =
0.075, Fig. 3B). Using BU/Flu conditioning regimen were

identified to be associated with higher NRM (Table 2 and
Supplemental Table 1).

Causes of dead were specifically listed in Supplemental
Table 2. And the cumulative incidence of NRM at different
time points after allo-HCT is shown in Supplemental Table
3. Besides disease progression (19/32, 60%), 12 patients died
of NRM in the haplo-HCT group. On the contrary, only one
patient died of cGVHD, and 9 patients died of disease pro-
gression in the MSD-HCT group. More patients (7/62, 11%)
were found to die of infections which included invasive pul-
monary fungal infection (n = 3), bacterial pneumonia (n =
2), Pneumocystis carnii pneumonia (» = 1) and CMV dis-
ease (n = 1) in the haplo-HCT group.
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Table 2. Multivariable Analysis for Clinical Outcome.

oS Relapse NRM
Variables HR (95% CI) P value HR (95% CI) P value HR (95% ClI) P value
Sex, female (ref. female) 3(1-7) 0.02 NA NA 8 (1-74) 0.08
Age, >35 years (ref. =35) NA NA 1 (0.54) 0.58 NA NA
T-ALL (ref. T-LBL) 2 (1-3) 0.25 NA NA NA NA
LDH Elevated (ref. Normal) NA NA 2 (1-5) 0.11 NA NA
Disease status at allo-HCT, Non-CR (ref. CR) NA NA 2 (1-5) 0.12 NA NA
HCI-CI
0 (ref.) | | |
| I (1-3) 0.64 2 (1-4) 0.35 | (0.2-3) 0.85
=2 4 (1-14) 0.011 3 (0.5-18) 0.20 6 (0.5-66) 0.17
Median months from diagnosis to HCT, =7 (ref. <7) 3(1-8) 0.034 NA NA NA NA
Conditioning regimen
BU/CY (ref.) | [ |
TBI/CY | (0.4-2) 0.82 1 (0.34-3) 0.99 0.3 (0.1-2) 0.23
BU/Flu 35 (6-213) 0.001 10 (1 -80) 0.03 18 (1-253) 0.03

OS, overall survival; NRM, non-relapse mortality; T-ALL, T-cell acute lymphoblastic leukemia; T-LBL, T-cell lymphoblastic lymphoma; allo-HCT,
allogeneic hematopoietic cell transplantation; ETP, early-thymic precursor; MRD, measurable residual disease; HCI-CI, hematopoietic cell transplantation
comorbidity index; MSD, HLA-matched sibling donors; Haploidentical, HLA-haploidentical donors; MUD, HLA-matched unrelated donors; TBI/CY, total

body irradiation/cyclophosphamide; BU/CY, busulfan/cyclophosphamide.

Survival

Forty-two patients died during follow-up: 32 patients in the
haplo-HCT group and 10 patients in the MSD-HCT group.
Causes of dead were listed in Supplemental Table 2. Disease
progression was the common cause of death in both groups,
especially in the MSD-HCT group (Supplemental Table 2).

Median follow-up time for survivors was similar between
these two groups (43.5 [range: 6—144] months for the haplo-
HCT group versus 43.5 [range: 7-88] months for the MSD-
HCT group, P = 0.95). There was no significant difference
in 3-year OS between these two groups (47% [95% CI, 34%—
59%] for the Haplo-HCT group versus 46% [95% CI, 21%—
68%] for the MSD-HCT group, P = 0.44, Fig. 3C). The
3-year PFS was not significantly different between these two
groups (42% [95% CI, 28%—55%] for the Haplo-HCT group
versus 49% [95% CI, 24%—70%] for the MSD-HCT group,
P = 0.44, Fig. 3D). Female patients, higher HCI-CI (=2),
and using BU/Flu conditioning regimen were associated
with inferior survival in multivariate analysis (Supplemental
Tables 1 and 2).

Discussion

Given the relatively high relapse rate for adult T-ALL and the
amazing results of CD19-targeted immunotherapy in B-ALL,
allo-HCT continues to be an important curative option for
adult T-ALL. The number of haplo-HCT increases steadily
this decade and comparative studies about haplo-HCT versus
MSD-HCT have been conducted in MDS, AML, and ALL®-
131921 However, few studies focused on the relative efficacy
of haplo-HCT versus MSD-HCT in the specific set of adult

patients with T-ALL. Our retrospective study compared the
outcome of myeloablative haplo-HCT in platforms of ATG-
based GVHD prophylaxis versus MSD-HCT in adult T-ALL.
Our results indicated that compared with MSD-HCT, ATG-
based haplo-HCT can achieve similar survival, but carry a
low risk for cGVHD.

Generally, T-ALL is more aggressive than B-ALL. And
allo-HCT was more strongly recommended in the real world.
Currently, HLA-MSDs are still universally considered to be
the best donor. With the great advantage that almost every
patient can find a donor in their family members, and it usu-
ally takes a shorter time for the preparation for stem cell col-
lection, the number of haplo-HCT using T-cell replete grafts
either in ATG-based or post-transplant cyclophosphamide
platforms is growing rapidly both in China and western
countries”??. Consistent with the comparative studies in
AML and ALL, our study further extended the fact that OS
after ATG-based haplo-HCT is similar to that after MSD-
HCT in adult T-ALL. Although the number of patients in the
MSD-HCT group was small in our study, the distribution of
baseline variables like age, sex, and disease status, were
almost equally comparable to those in the Haplo-HCT group.
All patients achieved neutrophil engraftment in this study. In
line with comparative studies that using ATG-based haplo-
HCT platforms in AML and ALL®*'?, neutrophil recovery
was also faster in the MSD-HCT cohort (11 versus 13 days)
in our study. Although more studies suggested that MSD-
HCT recipients had a somewhat faster platelet recovery,
median time of platelet engraftment appeared to be similar
(14 days) between these two groups in our study. It may be
due to the small number of patients in the MSD-HCT group.
Even though 3 patients developed primary poor platelet
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engraftment in the haplo-HCT group, all patients had com-
plete full donor chimerism by 1-month post-transplantation.
All these indicated that engraftment was no longer a problem
and was reasonably acceptable in ATG-based haplo-HCT
platforms.

Many factors like age, underlying disease, disease status
before transplantation, intensity of conditioning regimen, the
choice of donor and the way of GVHD prophylaxis, all con-
tribute to the clinical outcome after allo-HCT. In our study,
demographic feature, the indication for allo-HCT, transplan-
tation procedure include conditioning regimen were all com-
parable or similar between these two groups. Main differences
were the source of donor and the use of ATG in haplo-HCT
group. It is much meaningful to compare the clinical out-
comes of haplo-HCT versus MSD-HCT in this specific set of
adult patients with T-ALL. The major concern for the use of
HLA-haploidentical donors is the potential high risk of
GVHD. But everything has its two sides. Owing to the inher-
ent broader HLA disparity for haplo-HCT, a stronger GVL
effect was both reported in ATG-based or post-transplant
cyclophosphamide platforms>27.

Previous studies from ATG-based haplo-HCT platform
indicated that the incidence of grade II-IV GVHD was simi-
lar to that in MSD-HCT?*?°, While other studies also reported
a higher incidence of II-IV aGVHD for haplo-SCT'%?’. And
in our study, the incidence of [I-IV aGVHD after haplo-HCT
tended to be higher than that (44% versus 33%) in the MSD-
HCT group. It may be due to the small number of patients.
The incidence of grade III-1V aGVHD for haplo-HCT (5%)
was also similar to that after MSD-HCT (8%) in our study.
This was consistent with the relative low incidence of III to
IV aGVHD after haplo-HCT with ATG-based platform
reported in retrospective studies*®!. One recent randomized
prospective study also confirmed that the incidence of grade
-1V aGVHD was only 6% in ATG-based haplo-HCT and
was similar to that after MSD-HCT?. While large registry-
based retrospective study, which include large number of
patients, tended to be concluded that the incidence of II-IV
(36% versus 29%) and III-IV aGVHD (15% versus 11%)
after haplo-HCT was higher than those in MSD-HCT",
Regarding the incidence of cGVHD, similar to our previous
study that overall incidence of cGVHD after haplo-HCT was
found to be lower than that after MSD-HCT?2. In line with
the relative low incidence of cGVHD in our study, Di
Bartolomeo et al** also reported that overall and extensive
c¢cGVHD were 17 and 6% for haplo-HCT recipients. But
other studies also reported that the incidence of cGVHD after
ATG-based myeloablative haplo-HCT was similar to that in
MSD-HCT!2%3* Major difference was graft sources of stem
cells and the dosing of ATG. The role of these two variables
in the development of GVHD was not well determined and
needed to be evaluated in large prospective studies.

Relapse was another important obstacle affecting the suc-
cess of allo-HCT. And it was more closely associated with
the primary underlying diseases and remission status before

transplantation. In this study, the relapse rate was similar
(44% versus 37%) between these two groups. The OS and
relative higher relapse rate after allo-HCT in this study was
somewhat similar to those in previous studies that focusing
on adult T-ALL patients®>7, It was higher than those of
patients with ALL and AML undergoing allo-HCT?%3, sug-
gesting a more aggressive nature for T-ALL. Previous stud-
ies reported that relapse rate after haplo-HCT was lower than
that in MSD-HCT'3?’. However, there was no difference in
relapse rate between these two groups in our study. It may be
due to the small number of patients. non-relapse mortality
(NRM) was another important concern for haplo-HCT.
Although, there was no significant difference, the 4-year
NRM rate in the haplo-HCT group tended to be higher (21%)
than that (7%) in the MSD-HCT group in our study. In accor-
dance with this, more studies concluded that a relatively
higher NRM rate was associated haplo-HCT!'32640, Possible
reason was thought to be related with a relatively higher
intensity of immunosuppression either by ATG or post-
cyclophosphamide regimen in haplo-HCT in comparison
with MSD-HCT. And haplo-HCT were found to associated
with more death secondary to infections and thus have a high
risk of NRM**#3. Supporting this, more patients also were
found to die of infections in the haplo-HCT group in our
study. Theoretically, due to a stronger GVL effect and thus a
relatively lower incidence of relapse after haplo-HCT, it has
the potential to improve OS by decreasing the rate of NRM.
Unfortunately, the risk for GVHD and NRM was still seen to
be higher in haplo-HCT than those in MSD-HCT. These two
effects in haplo-HCT led to a similar survival to that in MDS-
HCT. Considering the risk of GVHD, NRM, OS, and MSD-
HCT was still universally held to be the standard of care.

Some cautions are needed during the interpretation of
our study. First, it was a single-center retrospective study.
Second, the number of patients in this study is relatively
small. Third, patients who were unable to receive all-HCT
were not included in this study. And a whole picture of
adult T-ALL cannot be perceived in this study. Nevertheless,
our study further extended that ATG-based haplo-HCT
platform could achieve similar survival with that after
MSD-HCT in the specific set of adult T-ALL patients. And
our results also indicated that haplo-HCT may carry a low
risk for cGVHD. So it is feasible and plausible to choose
halpo-HCT for adult T-ALL patients who lack an MSD.
Further prospective studies are urgently needed to validate
our finding.
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