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Abstract
We report the outcome of 68 patients with advanced peripheral T-cell lymphoma receiving transplantation from
haploidentical or from conventional donors. The 4-year OS, PFS, 2-year cumulative incidence of relapse and 2-year GRFS
was 75%, 70%, 21%, and 51%, respectively. Survival was not affected by donor type. The 2-year NRM was 9%, lower after
related or haploidentical donor (21% vs 0% vs 7%; p= 0.06). Grade 2–4 aGVHD cumulative incidence was significantly
different after transplantation from haploidentical vs matched sibling vs unrelated donor, and (24% vs 35% vs 58%, p=
0.024). The familial donor cohort was compared to the unrelated cohort. Familial donor induced less grade 2–4 aGVHD,
with a trend to less grade 3–4 aGVHD or moderate-severe cGVHD. The OS and PFS were not different, while the relapse
risk and NRM were reduced. Allo-SCT is highly effective in T-cell lymphoma, with low NRM and low relapse rate. The
incidence of aGVHD was lower after haploidentical transplantation. Related donor may challenge unrelated transplant
reducing the risk of relapse and NRM.

Background

Peripheral T-cell non-Hodgkin lymphomas (PTCL) account
for ~10% of aggressive non-Hodgkin lymphoma cases [1].
The prognosis of PTCL is unfavorable, with the remarkable
exception of ALK-positive cases. Currently, 5-year disease-

free survival for PTCL after conventional first-line che-
motherapy is ~30% [2]. Although no prospective rando-
mized trial was performed, prospective studies suggest,
when feasible, that the use of high-dose chemotherapy
(HDC) with autologous stem cell transplantation as con-
solidation therapy in first-line therapy can improve the
survival rate to 50–60% [3, 4].

In patients with relapse or refractory (R/R) PTCL, the
outcome is dismal (median overall survival (OS), 5 months)
regardless of the selected salvage regimen, as reported by
the MD Anderson [5, 6] and the Swedish Lymphoma
Registry (median OS, 6 months) [7]. OS has not been
influenced by recently introduced drugs, such as BV,
romidepsine, belinostat, and palatrexate [8].

In the setting of R/R PTCL, allogeneic stem cell trans-
plantation (allo-SCT) remains the only treatment that can
significantly lead to long term DFS, as reported in several
retrospective analyses [9–12]. Recently, Loirat et al.
reported the results from an intent-to-treat analysis of
upfront allo-SCT for PTCL showing promising outcome (5-
year OS 72%) when allo-SCT was actually performed [13].

The development of T-cell replete allo-SCT from hap-
loidentical donors (haplo-SCT) using post-transplantation
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cyclophosphamide (PT-Cy) as part of GVHD prophylaxis
has allowed a wide extension of transplantation possibilities
to treat hematological malignancies. In Europe and the
USA, this platform [14] is the most popular, leading to low
incidences of GVHD and NRM. In the specific context of
lymphoma patients (HL and NHL), several papers [15–24]
reported promising outcome after PT-Cy Haplo-SCT, con-
firming that this procedure is a valuable alternative to
matched sibling (MSD) or unrelated (URD) donor allo-
SCT. However, few patients in these cohorts were affected
by PTCL.

Here, we analyzed the outcome of Haplo-SCT in patients
affected by R/R PTCL and we compared them with those
obtained in patients receiving allo-SCT from a MSD or
URD during the same period of time.

Patients and methods

We identified 68 patients with PTCL between 2010 and
2019. All histological diagnoses of PTCL subtypes
according to the World Health Organization criteria are
represented. The retrospective collection and analysis of
patient data from internal transplantation database were
approved by the ethical committee of the institutional
review board (NHLT-Haplo-IPC 2020–033). All patients
signed informed consent.

Patients were candidates for allo-SCT when they met the
following criteria: relapse after HDC; relapse or refractory
after conventional chemotherapies; lack of mobilization of
autologous stem cells in first-line remission; high risk of
relapse based on clinical characteristics. In the absence of a
MSD or URD, patients were candidates for transplantation
from a haploidentical donor (HAPLOD). General eligibility
criteria to proceed to allo-SCT were absence of uncontrolled
infections, low Karnofsky performance status (<60%),
absence of severe organ dysfunction, including a left ven-
tricular ejection fraction <40%, diffusion lung capacity for
carbon monoxide or Forced expiratory volume < 50%, or
creatinine clearance <50 mL/min. The hematopoietic stem
cell comorbidity index (HCT-CI) was calculated for each
patient [25].

Conditioning regimen for haplo-SCT were either non-
myeloablative (NMAC)—associating fludarabine 30 mg/m2

from day −6 to day −2, cyclophosphamide (Cy) 14.5 mg/kg
on days −5 and −6) and 2 Gy total body irradiation on day
−1 - or reduced intensity (RIC) consisting of thiotepa 5 mg/
kg on day-6, fludarabine 30 mg/m2 from day-5 to day-2, and
iv eusulfan 3.2 mg/kg on day-4 and day-3) regimens. GVHD
prophylaxis was based on PT-Cy 50 mg/kg on day +3 and
day +4, tacrolimus or cyclosporine A (CsA) and myco-
phenolate mofetil from day +5, as previously described.

For allo-SCT from MSD and URD, two RIC regimens
were used: fludarabine 30 mg/m2 (day− 6 to day −2), iv
busulfan 3.2 mg/kg (day −5 to day −4) and ATG 2.5 mg/kg
(day− 1). thiotepa 6 mg/kg ×2, Cy 30 mg/kg (day −4 to
day +3), fludarabine 30 mg/m2 (day −4 to day −3), and
ATG (2.5 mg/kg/day on day −3 and −2). Post-transplant
GVHD prophylaxis consisted of CsA from d− 1. Four
patients receiving MSD did not receive ATG. Four patients
received NMAC because of high HCT-CI and/or relapse
after high-dose chemotherapy.

Acute GVHD was graded according to the Keystone
criteria [26], and chronic GVHD was graded following NIH
criteria [27].

Engraftment

Neutrophil recovery was defined as an absolute neutrophil
count (ANC) > 0.5 × 109/L for three consecutive days
without growth factor support. Platelet recovery was
defined as a platelet count of 20 × 109/L, without transfu-
sions in the previous 7 days.

Statistical considerations

Outcomes were calculated from the date of allo-SCT. The
Kaplan–Meier method was used for OS and progession free
survival (PFS) analyses and univariate comparisons were
made using log-rank test. PFS is defined as the time from
starting allo-SCT to the first documented disease recurrence
by radiological assessment or death due to any cause
whichever occurs first. OS is defined as the time from
starting the date of allo-SCT to death due to any cause.
Patients were censored at last contact in absence of relevant
events. We calculated GVHD and relapse free survival
(GRFS) using a composite end point considering relapse,
death, grade 3–4 acute GVHD, and moderate to severe
chronic GVHD as relevant events. The cumulative inci-
dences of GVHD, NRM and disease progression (or
relapse) were computed using the Prentice method taking
into account the presence of competing risk (death from any
cause for GVHD while NRM and relapse were considered
as mutually competing events). Univariate comparisons
were performed using Grey test. Cox regression was per-
formed to adjust the impact of donor type on outcome by
including age (continuous variable) and disease status at the
time of allo-SCT (CR vs. PR or less) in the model. In
complement of per donor-group analysis, using a practical
approach, we performed a second analysis of these data
comparing familial (MSD and haploidentical donor=RD)
and URD.

All statistical analyses were performed using R-project
software (https://www.r-project.org/).
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Results

A total of 68 PTCL patients were included in this study.
Patient characteristics are reported in Table 1. Twenty-
nine patients received transplantation from HAPLOD
(43%), 20 (29%) from MSD, and 19 from URD (28%). At
the time of allo-SCT, 50 (74%) and 14 (21%) patients
were in complete (CR) and partial remission (PR),
respectively. The median follow-up was 55 months (range
12–116).

Engraftment and chimerism

The median time to obtain unsupported ANC and platelet
count was 18 days (range 8–57), and 15 days (range 8–257),
respectively. Sixty-one patients (90%) were evaluable for
chimerism and 4 (7%, 3 after allo-SCT from MDS and 1
after haplo-SCT) obtained mixed chimerism and 57 (93%)
full donor chimerism. Chimerism was not obtained in seven
patients because of early death [4] and unavailability of
results [3].

Table 1 Patient characteristics.
All N= 68 HAPLOD N= 29 MSD N= 20 URD N= 19

Median age 56 (20–70) 59 (25–68) 51 (28–68) 51 (21–70)

Histological subtypes

T NOS 25 (37%) 14 (48%) 8 (40%) 3 (16%)

AITL 18 (26%) 5 (17%) 5 (25%) 8 (42%)

ALCL ALK− 4 (6%) 2 (7%) / 2 (11%)

ALCL ALK+ 8 (12%) 3 (10%) 2 (10%) 3 (16%)

ALCL ALK unknown 1 (1%) / / 1 (5%)

SS/MF 5 (7%) 1 (3%) 3 (15%) 1 (5%)

T gamma-delta 3 (4%) 2 (7%) / 1 (5%)

NK nasal type 2 (3%) 1 (3%) 1 (5%) /

Others 2 (3%) 1 (3%) 1 (5%) /

Median lines CT 3 (1–7) 3 (1–5) 2.5 (1–7) 3 (1–5)

Previous AUTO 19 (28%) 8 (26%) 6 (30%) 5 (26%)

Previous ALLO 1 1 / /

Tandem auto-allo 3 1 1 1

Disease status at ALLO

CR 50 (74%) 19 (66%) 16 (80%) 15 (79%)

PR 14 (21%) 8 (28%) 2 (10%) 4 (21%)

SD/PD 4 (5%) 2 (7%) 2 (10%) /

HCT-CI

≥3 38 (56%) 17 (59%) 10 (50%) 11 (58%)

Donor type

HaploD 29 (43%) 29 20 17

MSD 20 (29%) 2

URD 17 (25%)

mURD 2 (3%)

Conditioning regimen

NMAC 27 (40%) 25 (86%) 2 (10%) 2 (11%)

RIC 41 (60%) 4 (14%) 18 (90%) 17 (89%)

Stem cell source

PBSC 58 (85%) 21 (72%) 19 (95%) 18 (95%)

BM 10 (15%) 8 (28%) 1 (5%) 1 (5%)

NOS not otherwise specified, AITL angioimmunoblastic T cell lymphoma, ALCL anaplastic large cell
lymphoma, CR complete remission, PR partial remission, SD stable disease, PD progressive disease, HCT-
CI hematopoietic cell transplantation-comorbidity index, HAPLOD haploidentical donor, MSDmatched
sibling donor, URDmatched unrelated donor, mURDmis-matched unrelated donor, NMAC nonmyeloa-
blative conditioning, RIC reduced intensive conditioning, PBSC peripheral blood stem cell, BM bone marrow
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Acute and chronic GVHD

For the whole population, the cumulative incidence of grade
2–4 and grade 3–4 aGVHD was 37% (95CI: 27–50) and
10% (95CI: 5–21), respectively. The 2-year cumulative
incidence of moderate/severe cGVHD was 15% (95CI:
8–26). The cumulative incidence of grade 2–4 aGVHD was
significantly lower after haplo-SCT compared to MSD and
URD allo-SCT (Haplo 24% vs MSD 35% vs URD 58%,
p= 0.024, Fig. 1A). Although not significant, we observed
a lower incidence of grade 3–4 aGVHD in the HAPLOD
group (3%), while corresponding value for MSD and URD
groups were 15% and 16%, respectively (global p= 0.17)
(Table 2). The cumulative incidence of moderate/severe
cGVHD at 2 years was 10%, 10%, and 26% in the HAP-
LOD, MSD, and URD groups, respectively (p= 0.238,
URD vs. other, p= 0.09, Fig. 1B).

In an exploratory multivariate analysis, allo-SCT from
URD (but not from MSD) significantly enhanced the risk to
develop grade 2–4 compared to HAPLOD (HR 3.86 95CI

1.47–10.14, p= 0.006 (Table A, supplementary file). Due
to low number of events, MV was not performed for grade
3–4 acute GVHD and chronic GVHD.

Survival, relapse, NRM, GRFS

The 4-year OS and PFS (Fig. 2), GRFS and CIR and NRM
for the entire cohort was 75% (95CI: 65–86), 70% (95CI:
60–82), 51% (95CI: 41–65), 21% (95CI: 13–33), and 9%
(95CI: 4–19), respectively. These outcomes were analyzed
by donor type (HAPLOD vs MSD vs URD): 4-year OS was
76% vs 80% vs 68% (p= 0.654); 4-year PFS were 72% vs
69% vs 68% (p= 0.9); CIR was 21% vs 31% vs 11% (p=
0.3), respectively. The 2-year GRFS was 59% vs 50% vs
42% (p= 0.5). The 4-year NRM was 7, 0 and 21% (p=
0.067, Fig. 3). Exploratory multivariate analyses for OS,
PFS, and GRFS did not show any difference between donor
groups (Table B, supplementary file). Due to low number of
events, MV was not performed for NRM and relapse.

Main events and outcome endpoints were analyzed
within two donor groups (RD vs URD). Main patient
characteristics are presented in supplemental file (Table C)
and the two groups showed similar characteristics, except
for intensity of conditioning regimen, which was higher in
URD group. In the univariate analysis, OS, PFS and GRFS
were not different, but the CI of grade 2–4 and the 4-year
NRM were significantly higher in the URD group (58 vs
29%, p= 0.008 and 21 vs 4%, p= 0.03, respectively)
(Fig. 1A, B supplementary file).

Discussion

This retrospective analysis suggests that allo-SCT allows
for long-term disease control in poor prognosis PTCL, using
any donor type. Indeed, 4-year OS, PFS, CIR, NRM, and
GRFS for the entire cohort were 75, 70, 21, 9, and 51%.

The patient population included in this study was
obviously selected as 95% of them were in CR or PR before
the transplantation. On the other hand, we dealt with heavily
pre-treated patients (median number of previous che-
motherapy lines was 3) and almost 30% of patients relapsed
after high-dose chemotherapy. Therefore, this study cannot
answer whether allo-SCT should be considered as first line
consolidation treatment; however, it sheds some light on the
real-life outcome of patients affected by R/R PTCL who
received allo-SCT from different donors in a recent period
of time. The median age (56 years) of our patients, slightly
higher than reported in the literature, and HCT-CI score ≥3
in 56% of patients outline that our population is repre-
sentative of real-life medical practices.

A peculiar characteristic of this study was the high
number of patients allografted from HAPLOD (43%). In the

Grade 2-4 acute GVHD
100%

a

b

75%

50%

25%

P = 0.024
UD 58% at 100 days

MSD 35% at 100 days

Haplo 24% at 100 days

P = 0.238

UD 26% at 4 days

MSD 10% at 4 days

Haplo 10% at 4 days

0%

100%

75%

50%

25%

0%

0

0 1 2 3 4 5

20 40 60

Days after Allo-SCT

Years after Allo-SCT

80 100 120

Mod/Sev chronic GVHD

Fig. 1 Cumulative incidence of GVHD. a Grade 2-4 acute GVHD;
b moderate/severe chronic GVHD.
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literature, very few haplo-SCT have been reported in T-cell
lymphoma. The CIBMTR included, in two studies [18, 19],
185 and 180 lymphoma patients received haplo-SCT and of

these, 21 were T-cell lymphomas. In the Kanate’s study
[18], comparing haplo-SCT to URD-SCT, PFS, and OS
were not significant affected by donor types, even if a trend
toward a better outcome was observed for patients receiving
URD without ATG compared to HAPLOD (3-y PFS 51 vs
32%, OS 58 vs 36%). The EBMT reported on 59 lymphoma
patients treated with haplo-SCT with PT-Cy. In this paper,
the number of T-cell lymphoma patients was unknown, but
the relapse incidence in T-cell lymphoma was lower than
diffuse large B cell lymphoma and higher than follicular
lymphoma, with direct consequences on the PFS [20].

In this study, 4-year PFS and OS, and 2-year CIR were
similar for all donor types, while the NRM was lower after
haplo-SCT as compared to transplantation from URD. It is
interesting to note that, in this series, the disease status
before allo-SCT did not have any impact on the outcomes,
probably due to an effective graft versus lymphoma effect,
similarly to what was reported by Le Gouill et al. [28].

Table 2 Univariate analysis.
HAPLOD (n= 29) MSD (n= 20) URD (n= 19) p value

% 95CI % 95CI % 95CI

Acute GVHD

Grade 2–4 24% (13–46) 35% (19–64) 58% (39–85) 0.024

Grade 3–4 3% (1–24) 15% (5–43) 16% (6–45) 0.169

Chronic GVHD

Overall 14% (6–34) 15% (5–43) 32% (16–61) 0.284

Moderate + severe 10% (4–30) 10% (3–37) 26% (12–56) 0.238

NRM@4y 7% (2–26) 0% NA 21% (9–50) 0.067

CIR@4y 21% (10–42) 31% (16–60) 11% (3–39) 0.369

PFS@4y 72% (58–91) 69% (51–93) 68% (50–93) 0.988

OS@4 y 76% (62–93) 80% (64–100) 68% (50–93) 0.654

GRFS@2 y 59% (43–80) 50% (32–78) 42% (25–71) 0.547

HAPLOD haploidentical donor, MSDmatched sibling donor, URD unrelated donor, NRM nonrelapse
mortality, OS overall survival, PFS progression free survival, CIR cumulative incidence of relapse, GRFS
graft-relapse free survival

100%

75%

50%

25%

0%

100%

75%

50%

25%

0%

0 1 2

Years after allo-SCT

PFSa

b
OS

All patients (n=68): 70% at 4 years

All patients (n=68): 75% at 4 years

3 4 5

0 1 2

Years after allo-SCT

3 4 5

Fig. 2 Survival for the entire population. a Progression free survi-
val; b overall survival.

100%
NRM

75%

50%

25%

UD 21% at 4 years

MSD 0% at 4 years

Haplo 7% at 4 years

0%

Days after Allo-SCT

P = 0.067

0 1 2 3 4 5

Fig. 3 Non-relapse mortality by donor type. Cumulative incidences
of NRM by donor type.
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The CI of grade 2–4 aGVHD, but not 3–4, was sig-
nificantly lower with HAPLOD than MSD and URD (35%
vs 24% and 58%, p= 0.02). This was slightly different
from the CIBMTR studies, in which the authors found a
statistical difference only for grade 3–4 aGVHD favoring
HAPLOD as compared to URD [18], while no difference
was apparent when compared to MSD [19]. On the other
hand, we confirm the significantly lower incidence of
cGVHD after haplo-SCT, similarly to CIBMTR studies.

In recent years, the mortality rate after allo-SCT has been
lowered for several reasons [29]. Our cohort of patients was
allografted in the last ten years, and the 2-year NRM was
less than 10%. There was a trend to higher 4-year NRM for
patients receiving allo-SCT from URD compared to MSD
or HAPLOD (21% vs 0% vs 7%, p= 0.06). In the CIBMTR
studies, the NRM after haplo-SCT was similar to that
observed with MDS and URD with or without ATG
[18, 19]. Similarly, the risk of grade 2–4 was higher with
URD than with RD. However, no difference in term of OS,
PFS and relapse was observed in this analysis.

While comparison with previously published reports
remains difficult, our results are promising. Indeed, in the
literature, the PFS ranged from 29 to 80% and the OS from
41 to 80%; the toxicity seems also to be lower in our study
because the aGVHD ranged from 21 to 33% and the NRM
from 12-34% [10, 28, 30–35]. Many reasons can contribute
to these differences: patients selection and inclusion criteria,
GVHD prophylaxis and conditioning regimen hetero-
geneity. Regarding this last point, Wulf et al. reported on 80
advanced patients (only 15% in CR at allo), receiving allo-
SCT from MRD (26%), MURD (63%) and mis-matched
URD (11%), using a myeloablative conditioning regimen
(fludarabine, busulfan, and cyclophosphamide). The 5-y OS
was 38%, but the toxicity was extremely high (3 and 5-year
NRM 32% and 46%, respectively) [36]. Finally, almost all
studies reported only MDS and URD, and very few patients
were allografted from haploidentical donors [18, 19].

Globally comparing RD to URD is also of interest, as
part of a pragmatic approach to offer allo-HSCT to all
patients in need of these treatments. Indeed, for under-
represented minorities in international registries, or in low-
to middle income countries, as in the context of acute crises
such as COVID-19, allo-HSCT from RD represents an
attractive opportunity because of its lower cost [37] and
relative easiness to organize. In our study, while OS and
PFS were not statistically different, grade 2–4 acute GVHD
and NRM were lower in the RD group, reinforcing this
assumption. This may even open the door for further con-
sideration in a wider population, but request should be
prospectively addressed.

This study suffers from its retrospective nature and in
particular from the evident patient selection, which can
explain the outcomes observed. Furthermore, the sample

size was limited, the period of inclusion was quite long with
inherent heterogeneity regarding the treatment before
transplantation, conditioning regimens, donor choice and
supportive care.

However, this is a real-life selection of heavily pre-
treated patients, achieving a complete or partial remission.

This study indicates that allo-SCT is highly effective in
PTCL, with low NRM and low relapse rates. Results from
transplantation from RD compare favorably with URD, but
confirmation is awaited with more patients.
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