
92 Blood Cell Therapy-The official journal of APBMT- Vol. 4 Issue 4 No. 4 2021

Original Article

HEMATOPOIETIC STEM CELL TRANSPLANT IN AGGRESSIVE T AND
NK/T CELL LYMPHOMA - ROLE OF UPFRONT AUTOLOGOUS
TRANSPLANT IN NODAL PERIPHERAL T-CELL LYMPHOMA

Lawrence Cheng Kiat Ng1, Christopher Shwei Wen Tham1, Francesca Wei Inng Lim1, Yunxin Chen1, Shin Yeu Ong1,
Chandramouli Nagarajan1, Jing Jing Lee1, Yeow Tee Goh1, Yeh Ching Linn1, Yuh Shan Lee1,2, Colin Diong Phipps1,2,
Jeffrey Kim Siang Quek1, Than Hein1, Jordan Chung Cheng Hwang1, Nicholas Grigoropoulos1,
William Ying Khee Hwang1, Aloysius Yew Leng Ho1

1Department of Haematology, Singapore General Hospital, Singapore, 2Parkway Cancer Centre, Singapore

Abstract

Aggressive T and NK/T-cell lymphoma are known to have a high risk of relapse and poor long-term prognosis.
Hematopoietic stem cell transplantation has been performed as part of consolidation or salvage treatment. We
retrospectively studied the outcomes of autologous (A) and allogeneic (allo) hematopoietic stem cell transplan-
tation (SCT) in aggressive T and NK/T-cell lymphoma at our center between 2010 to 2020. Patients with nodal
peripheral T-cell lymphoma (PTCL) that were younger than 65 years old who did not receive upfront autologous
SCT (ASCT) at first complete remission were selected from our registry data for further comparison. Thirty-six
patients underwent ASCT, and 16 patients underwent alloSCT. In the ASCT cohort, 18 patients with nodal PTCL
who underwent upfront ASCT at first complete remission (upfront ASCT) were compared with 15 patients with
nodal PTCL who were in first complete remission after single-line induction but did not receive ASCT. The two-
year progression-free survival (PFS) and overall survival (OS) rates for the ASCT cohort were 58% and 73%, re-
spectively. The two-year PFS and OS for the alloSCT cohort were 47% (P=0.35, P=0.02, respectively). Twenty-four
patients who received SCT at first remission (21 ASCT and three alloSCT) had a two-year PFS and OS of 75% and
89%, respectively. In comparison, 28 patients who received SCT at relapse/refractory (15 ASCT and 13 alloSCT)
had a two-year PFS and OS of 40% and 50%, respectively (P=0.047, P=0.024, respectively). Patients in complete
remission prior to transplantation (n=42) had a two-year PFS and OS of 59% and 73%, respectively. In contrast,
patients in partial remission prior to transplantation (n=10) had a two-year PFS and OS of 40% and 48%, re-
spectively (p>0.05). Non-relapse mortality occurred in 6% and 43% of ASCT and AlloSCT, respectively. Multivari-
ate analysis revealed that EBV-positivity at diagnosis indicated poorer PFS. EBV-positivity at diagnosis and more
than two prior lines of treatment at transplant were associated with poorer OS. For nodal PTCL, the two-year
PFS and OS were 79% and 100% for the upfront ASCT cohort and 78% and 92% for the non-upfront ASCT co-
hort, respectively (p>0.05). Hematopoietic SCT is a feasible treatment option for aggressive T and NK/T-cell lym-
phoma. Patients who underwent SCT at first remission had better survival rates than those who underwent SCT
at relapse/refractory. Nevertheless, due to the limited sample size of the current study, the role of upfront ASCT
in patients with nodal PTCL who achieved first complete remission remains unclear.
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Introduction

Aggressive T and NK-T-cell lymphoma is a group of

heterogeneous diseases with a poor long-term progno-

sis1. Its incidence is high in East Asia, accounting for

22% to 42% of the total number of patients diagnosed

with lymphoma2. The risk of relapse is high even with

intense chemoimmunotherapy. Based on previous stud-
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ies, the five-year overall survival (OS) ranges between

30%-50%, with most deaths being disease-related3, 4. To

improve long-term survival, hematopoietic stem cell

transplantation (HSCT) has been performed in both up-

front and relapse-refractory settings. Autologous SCT

(ASCT) as consolidation therapy in patients with pe-

ripheral T-cell lymphoma (PTCL) who attain first re-

mission following induction chemotherapy is not a uni-

versally accepted standard of care. To determine the ef-

ficacy and toxicity of HSCT in the management of T

and NK-T-cell lymphoma, we analyzed the transplanta-

tion results at our institution. Next, we compared the

survival outcomes of patients with PTCL who received

upfront ASCT at first remission with a historical cohort

who did not receive upfront ASCT.

Material and Methods

Patient selection and variables definition
From the hematopoietic SCT registry of Singapore

General Hospital, we retrospectively analyzed consecu-

tive T-cell lymphoma and NK-T-cell lymphoma patients

who underwent autologous and allogeneic (allo) SCT

between January 2010 and June 2020. The decision for

transplantation at the upfront or relapse-refractory set-

ting was made by the attending physician and patient.

Diagnosis of lymphoma was determined by histological

and immunophenotypic analyses and defined according

to the 2008 World Health Organization classification

system5.

To examine the role of upfront ASCT, a historical co-

hort of patients aged 18-65 years old with histologically

confirmed nodal PTCL (excluding ALK-positive

anaplastic large cell lymphoma, ALCL) who achieved

first complete remission with single-line curative-intent

induction chemotherapy but did not receive upfront

ASCT between 2010 and 2020 were selected from the

lymphoma registry (non-upfront ASCT). The institu-

tional review board approved the protocols and analyses

(2015/2419 and 2018/2520), and informed consent was

obtained from all patients for the HSCT and lymphoma

registry. Standard definitions were used to determine

disease response6.

Statistical analysis
Chi-squared and Fisher’s exact two-sided tests were

used to compare the categorical variables, and the t-test

was used for continuous variables. Two-sided P-values

of <0.05 were considered to be statistically significant.

The survival probabilities, progression-free survival

(PFS), and OS were calculated using the Kaplan-Meier

estimator. Log-rank analysis was used to compare the

different groups. Cox regression analysis was used for

multivariate variable analysis. All analyses were per-

formed using Stata software (StataCorp, College Sta-

tion, TX, USA).

Results

Baseline characteristics, disease status, and
transplant details

From a total of 52 patients, 32 and 16 underwent au-

tologous SCT and allogeneic SCT, respectively. Four

patients relapsed post-autologous SCT and subsequently

received allogeneic therapy. These four patients were

included in the autologous-only group, and their sur-

vival was censored at allogeneic SCT. The median ages

of the autologous and allogeneic cohorts were 46 and

37 years old, respectively. More than 80% of the pa-

tients were in stages 3-4. In both cohorts, 75% of pa-

tients had lactate dehydrogenase (LDH) above the up-

per limit of normal at diagnosis. Moreover, 33% of pa-

tients from the ASCT cohort and 44% from the al-

loSCT cohort had an intermediate to high international

prognostic index (IPI=3-5). Peripheral T-cell lymphoma

not otherwise specified (PTCL-NOS) and angioim-

munoblastic T-cell lymphoma (AITL) were the two

most common subtypes in patients who underwent

ASCT, with 14 patients each. In the allogeneic cohort,

there were two, one, four, two, two, and five patients

with PTCL-NOS, AITL, ALCL, primary cutaneous

gamma-delta T-cell lymphoma, cutaneous T-cell lym-

phoma, and extranodal NK-T-cell lymphoma nasal-type

(ENKTL), respectively. Nine (25%) and five (31%) pa-

tients from the ASCT and AlloSCT cohorts, respec-

tively, were positive for Epstein-Barr virus (EBV) at di-

agnosis, defined as EBER (EBV-encoded small ribonu-

cleic acid) positive on histopathology sample or positive

plasma EBV polymerase chain reaction.

Five patients (14%) in the ASCT cohort and five pa-

tients (31%) in the alloSCT cohort received more than

two prior lines of treatment at transplant. Twelve pa-

tients (23%), five from the autologous cohort and seven

from the allogeneic cohort, received novel agents (one

of brentuximab, alectinib, bortezomib, romidepsin, or

panobinostat) prior to transplantation. For the autolo-

gous SCT cohort, 83% and 17% of patients were in

complete remission and partial remission, respectively,

prior to transplantation. In the allogeneic SCT cohort,

75% of the patients were in complete remission, and

25% were in partial remission prior to transplantation.

More patients in the autologous SCT cohort received

HSCT upfront at first remission compared to the alloge-

neic SCT cohort (58% vs. 19%). The conditioning regi-

mens for patients in the ASCT group were BEAM

(carmustine-etoposide-cytarabine-melphalan), except for

two who received Thiotepa-based regimens. In the allo-

geneic SCT group, 63% had RIC/non-myeloablative
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Table　1.　Baseline Characteristic and Treatment for SCT cohort

Autologous 
(n=36) 

Allogeneic 
(n=16)

Median Age 46 (21-69) 37 (17-66)

Male:Female 26:10 8:8

Stage 3 or 4 31 (86%) 14 (88%)

LDH at diagnosis
Less than ULN
More than ULN
Missing

5 (14%)
27 (75%)
4 (11%)

4 (25%)
12 (75%)

0

IPI at diagnosis
Low to intermediate (0-2)
Intermediate to high (3-5)
Missing

20 (56%)
12 (33%)
4 (11%) 

9 (56%)
7 (44%)
0

Histology
PTCL-NOS
AITL
ALCL 
(RR ALK positive and ALK negative)
EATL
GDT
ENKTL
CTCL

14 (39%)
14 (39%)
4 (11%)

3 (8%)
1 (3%)
0
0

2 (13%)
1 (6%)
4 (25%)

0
2 (13%)
5 (31%)
2 (13%)

EBV status at diagnosis 
(EBER or serum PCR)
Positive
Negative
Missing

9 (25%)
23 (64%)
4 (11%) 

5 (31%)
10 (63%)
1 (6%)

Timing of transplant
Upfront
Relapse Refractory

21 (58%)
15 (42%)

3 (19%)
13 (81%)

Disease status at transplant
Complete remission
Partial remission

30 (83%)
6 (17%) 

12 (75%)
4 (25%)

Prior lines of treatment
1-2
>2

31 (86%)
5 (14%) 

11 (69%)
5 (31%)

Novel agent used as prior line of treat-
ment. (Brentuximab, Alectinib, Borte-
zomib, Romidepsin, Panobinostat)

5 (14%) 7 (44%)

Conditioning Regime
BEAM
Thiotepa-based
RIC/non myeloablative
Myeloablative

34 (94%)
2 (6%) 

10 (63%)
6 (37%)

Donor status
Full matched HLA
Mis-matched HLA (include 2 UCD) 

12 (75%)
4 (25%)

LDH, lactate dehydrogenase; ULN, upper limit of normal; IPI, interna-
tional prognostic index; PTCL-NOS, peripheral T-cell lymphoma-not 
otherwise specified; AITL, angioimmunoblastic T-cell lyphoma; ALCL, 
analplastic large cell lymphoma; EATL, enteropathy associated T-cell 
lymphoma; GDT, primary cutaneous gamma-delta T-cell lymphoma; EN-
KTL, extranodal NK/T cell lymphoma nasal-type; CTCL, cutaneous 
T-cell lymphoma; EBV, Epstein-Barr virus; BEAM, carmustine-etopo-
side-cytarabine-melphalan; RIC, reduced-intensity conditioning; HLA, 
human leukocyte antigen; UCD, umbilical-cord donor.

Table　2.　Baseline Characteristic and Treatment for nodal PTCL 
cohort who achieve first complete remission after single-line in-
duction

Upfront 
ASCT (n=18) 

Non-upfront 
ASCT (n=15)

Median Age 43 (25-66) 55 (20-65)
Male:Female 13:5 10:5
Stage 1 or 2
Stage 3 or 4

3 (17%) 
15 (83%) 

3 (20%)
12 (80%)

Histology
PTCL-NOS
AITL
ALCL (ALK negative)

7 (39%)
10 (56%)
1 (6%)

2 (13%)
9 (60%)
4 (27%)

ECOG Performance status
0-1 18 (100%) 15 (100%)
Disease status post induction 
chemotherapy
Complete remission
Partial remission

18 (100%)
0

15 (100%)
0

Induction Regime
CHOP-based
COEP-based
EPOCH
GDP
ICE

14 (78%)
0

1 (6%)
1 (6%)
2 (11%) 

13 (87%)
1 (7%)

0
0

1 (7%)
Consolidation RT or maintenance 0 2 (11%)
PTCL-NOS, peripheral T-cell lymphoma not otherwise specified; AITL, 
angioimmunoblastic T-cell lymphoma; ALCL, anaplastic large cell lym-
phoma; CHOP, cyclophosphamide-doxorubicin-vincristine-prednisolone; 
COEP, cyclophosphamide-vincristine-etoposide-prednisolone; EPOCH, 
etoposide-prednisolone-vincristine-cyclophosphamide-doxorubicin; 
GDP, gemcitabine-dexamethasone-cisplatin; ICE, ifosfomide-carbopla-
tin-etoposide; RT, radiotherapy.

conditioning, and 37% had myeloablative conditioning.

Twelve (75%) patients received full HLA-matched do-

nors, including matched siblings and matched unrelated

donors. The baseline characteristics, disease status, and

transplant details of all of the included patients are

summarized in Table 1.

Of the 36 patients in the autologous SCT cohort, 18

had nodal PTCL (excluding ALK-positive ALCL) trans-

planted upfront at first complete remission (upfront

ASCT). These patients were compared to 15 patients

with PTCL (excluding ALK-positive ALCL) from a his-

torical cohort that did not undergo ASCT upfront (non-

upfront ASCT) at first complete remission. The median

age for the upfront ASCT and non-upfront ASCT co-

horts was 43 and 55 years old, respectively. These two

cohorts did not differ significantly in Eastern Coopera-

tive Oncology Group performance status, PTCL sub-

type, and stage of disease. The most common induction

chemotherapy was cyclophosphamide-doxorubicin-

vincristine-prednisolone (CHOP)-based (78% for up-

front ASCT and 87% for non-upfront ASCT). For the

non-upfront ASCT cohort, one patient received consoli-

dation radiotherapy, and one patient received mainte-

nance methotrexate and prednisolone. These findings



Blood Cell Therapy-The official journal of APBMT- Vol. 4 Issue 4 No. 4 2021 HSCT in T and NK/T cell lymphoma - Upfront ASCT? 95

Figure　1.　(A) PFS for all SCT patients according to type of transplant (B) OS for all SCT patients according to type of 
transplant
SCT, stem cell transplant

Figure　2.　(A) PFS for all SCT patients according to time of transplant (B) OS for all SCT patients according to time of 
transplant
SCT, stem cell transplant; R/R, relapse/refractory

are summarized in Table 2.

Autologous and allogeneic transplant survival out-
come

The median time from diagnosis to transplant was

seven months (range 4-120 months) for the ASCT co-

hort and 11.9 months (range 3.2-46.6 months) for the

alloSCT cohort. The median follow-up duration post-

transplant for all SCT patients was 27.3 months. The

median PFS and median OS for the autologous SCT

cohort were not reached. The median PFS and OS for

the allogeneic SCT cohort were the same at 10.7

months. The two-year PFS and OS for the autologous

SCT cohort were 58% and 73%, respectively. The two-

year PFS and OS for the allogeneic SCT cohort were

47% (Figure 1). Twenty-four patients who received

SCT at first remission (21 autologous and three alloge-

neic) had excellent two-year PFS and OS rates of 75%

and 89%, respectively, compared to 28 patients who re-

ceived SCT at relapse/refractory (15 autologous and 13

allogeneic) that had two-year PFS and OS rates of 40%

and 50%, respectively. The differences between these

PFS and OS rates were statistically significant (P=

0.047, P=0.024, respectively; Figure 2). Patients in

complete remission prior to transplantation (n=42) had

a two-year PFS and OS of 59% and 73%, respectively.

In contrast, patients in partial remission prior to trans-

plantation (n=10) had a two-year PFS and OS of 40%

and 48%, respectively. However, these differences were

not statistically significant (P=0.24, P=0.17, respec-

tively; Figure 3).

Non-relapse mortality (NRM) due to myocardial in-

farction and bacterial pneumonia occurred in two pa-

tients (6%) in the autologous cohort. Seven patients
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Figure　3.　(A) PFS for all SCT patients according to disease status at transplant (B) OS for all SCT patients according to 
disease status at transplant
SCT, stem cell transplant; CR, complete remission; PR, partial remission

(43%) in the allogeneic cohort suffered from NRM.

Among those, one patient with a full HLA-matched do-

nor died of severe graft versus host disease (GVHD) re-

fractory to multiple lines of immunosuppressant/immu-

nomodulator. Two, two, one, and one patient died of

fungal pneumonia, bacterial pneumonia, pneumonia

with underlying chronic lung GVHD, and pneumonia

with concomitant diffuse alveolar hemorrhage and

thrombotic microangiopathy, respectively.

Multivariate analysis was performed on the LDH,

stage of disease, IPI, EBV status at diagnosis, number

of prior line treatments, and use of novel agents. EBV-

positivity at diagnosis had a poor prognosis in terms of

PFS with a hazard ratio of 3.09 (P=0.040). For OS,

EBV-positivity and more than two prior lines of treat-

ment at transplant were associated with a poor progno-

sis with hazard ratios of 4.69 (P=0.025) and 11.02 (P=

0.012), respectively. The above findings are summarized

in Table 3.

Survival outcome among PTCL compared to up-
front ASCT vs. non-upfront ASCT

The median follow-up from diagnosis was 18.2

months for the upfront ASCT cohort and 41.7 months

for the non-upfront ASCT cohort. Both the median PFS

and median OS were not reached in the upfront ASCT

cohort. The median PFS and OS were 33.4 months and

73 months in the non-upfront ASCT cohort. The two-

year PFS and OS rates were 79% and 100% for the up-

front ASCT cohort and 78% and 92% for the non-

upfront ASCT cohort, respectively. There was no statis-

tically significant difference in PFS and OS (P=0.42, P
=0.18, respectively; Figure 4). Four patients from the

upfront ASCT cohort relapsed. Of these, two received

subsequent allogeneic HSCT with their survival cen-

sored at the time of allogeneic transplant. Six patients

from the non-upfront ASCT cohort relapsed. Three of

these patients received subsequent ASCT after attaining

CR2 (two patients) and CR3 (one patient). No deaths

occurred in the ASCT cohort. Four deaths occurred in

the non-upfront ASCT cohort, two from lymphoma, one

from pneumonia, and one from end-stage renal disease.

The above findings are summarized in Table 4.

Discussion

Our two-year PFS and OS rates of 58% and 73% for

autologous SCT and 47% for both PFS and OS for al-

logeneic SCT were comparable, if not better, to several

retrospective studies. Smith et al. reported a three-year

PFS rate of 47% and OS rate of 59% for autologous

SCT, plus a three-year PFS rate of 37% and OS rate of

46% for allogeneic SCT3. Feyler from BSBMT/

ABMTRR group reported a three-year PFS rate of 50%

and OS rate of 53% for autologous SCT, plus a three-

year PFS of 33% and OS rate of 39% for allogeneic

SCT7. Moreover, our study included non-nodal T and

NK/T-cell lymphoma, which is generally associated

with poorer outcomes.

We observed that patients who received upfront SCT

at first remission had excellent outcomes, with a two-

year PFS of 75% and OS of 89%. In contrast, those

that received SCT at relapse/refractory had a two-year

PFS of 40% and OS of 50%. Beitinjaneh et al. sup-

ported this finding, with four-year OS rates of 76% and

54% for upfront autologous and allogeneic SCT, re-

spectively, compared to four-year OS rates of 50% and

36% for autologous and allogeneic SCT, respectively, at

relapse8. Rodriguez from the GELTAMO group demon-

strated a five-year OS of 80% for autologous SCT at
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Table　3.　Survivor Outcome and prognostication variables for SCT cohort

Autologous (95% CI)
n=36

Allogeneic (95% CI)
n=16 P value

Median time from diagnosis to 
transplant 7 months (4 - 120) 11.9 months (3.2 ‒ 46.6) 

Median follow-up post-transplant 27.3 months (1.1 ‒ 84.2) 
Median PFS Not reached (7.6-NR) 10.7 months (2.8-NR) 0.35
Median OS Not reached (17.5-NR) 10.7 months (5.4-NR) 0.02
2-year PFS 58% 47%
2-year OS 73% 47%
NRM 2 (6%) 7 (43%) 

SCT at first remission
n=24

SCT at relapse/refractory
n=28

2-year PFS 75% 40% 0.047
2-year OS 89% 50% 0.024

Disease in CR prior 
transplant
n=42

Disease in PR prior 
transplant
n=10

2-year PFS 59% 40% 0.24
2-year OS 73% 48% 0.17

Multivariate Analysis
Progression free survival

Variables Hazard 
Ratio

Standard 
Error Z score P-value 95% confidence 

interval
EBV status at diagnosis  3.09 1.70 2.05 0.040 1.053  9.050
- Positive
- Negative

Overall Survival
EBV status at diagnosis  4.69 3.24 2.24 0.025 1.211 18.146
- Positive
- Negative
Prior lines treatment at SCT 11.02 10.50 2.52 0.012 1.705 71.259
- 1-2
- >2
PFS, progression-free survival; OS, overall survival; NR, not-reached; NRM, non-relapse mortality; SCT, stem 
cell transplant; CR, complete remission; PR, partial remission; EBV, Epstein-Barr virus

Figure　4.　(A) PFS for nodal PTCL patients who achieve first complete remission according to status of upfront ASCT (B) 
OS for nodal PTCL patients who achieve first complete remission according to status of upfront ASCT
PTCL, peripheral T-cell lymphoma; ASCT, autologous stem cell transplant



98 Blood Cell Therapy-The official journal of APBMT- Vol. 4 Issue 4 No. 4 2021

Table　4.　Survivor Outcome for PTCL cohort who achieve first complete remission after single-line in-
duction

Upfront ASCT (95% CI)
n=18

Non-upfront ASCT (95% CI)
n=15 P value

Median follow-up from diagnosis 18.2 months 41.7 months
Median PFS Not reached (15.2-NR) 33.3 months (20.7-NR) 0.42
Median OS Not reached (NR-NR) 74.0 months (30-NR) 0.18
2-year PFS  79% 78%
2-year OS 100% 92%
Relapse 4 (22%) 6 (40%)
Death 0 4 (27%)
ASCT, autologous stem cell transplant; PFS, progression-free survival; OS, overall survival; NR, not-
reached

first remission compared to a five-year OS of 50% for

autologous SCT at the second or more remission9. The

Nordic Lymphoma Group reported a five-year PFS of

44% and OS of 51% in patients that initially underwent

autologous SCT10. Wilhelm et al. examined the role of

upfront autologous SCT at first remission for PTCL in

five prospective studies based in Germany and found a

five-year PFS rate of 39% and OS of 44%11. This is re-

lated to the nature of the disease. Patients who experi-

enced relapse-refractory were likely to have more ag-

gressive disease and hence had worse outcomes despite

transplantation. This indicates that better salvage or

consolidative treatment is required in this group of pa-

tients.

All our patients were in remission (complete or par-

tial) prior to transplantation. This is due to patient se-

lection and physician recognition that disease status at

transplantation greatly determines the outcome. Hwang

et al. demonstrated that patients with PTCL and NK/T-

cell lymphoma who underwent transplantation in remis-

sion had superior five-year OS rates of 76% and 53%,

respectively, compared with those not in remission, with

five-year OS rates of 25% and 20%, respectively12. We

did not observe any significant difference in survival

between complete remission and partial remission, al-

though a trend of better survival was observed in the

complete remission cohort. With the use of novel

agents, it is expected that more patients will achieve a

certain degree of remission, which would enable them

to receive SCT when possible. The impact of a novel

agent upfront, such as the use of brentuximab vedotin

in the first-line treatment of CD30-positive PTCL as de-

scribed by Howitz et al. on SCT consolidation at first

remission, remains unclear13. A proportion of our pa-

tients with relapse-refractory disease received novel

agents followed by allogeneic SCT, indicating that

chemo-responsiveness does affect SCT choice.

Based on multivariate analysis, EBV-positivity at di-

agnosis appeared to be a poor prognostic marker in

PFS and OS with hazard ratios of 3.09 and 4.69, re-

spectively. This suggests that EBV-associated T-cell

lymphoma is more aggressive and that transplantation

cannot entirely negate the negative impact of this dis-

ease biology. Dupuis et al. had previously reported ad-

verse prognostic outcomes in EBV-positive lymphoma,

especially in elderly patients14. Haverkos et al. reported

a two-year OS rate of 26% for EBV-positive patients

compared to 55% for EBV-negative PTCL patients15.

We believe that our study results were affected by pa-

tients with EBV-positive extranodal NK/T-cell lym-

phoma in the allogeneic cohort who did not have favor-

able outcomes. A recent phase 2 study by Porcu et al.

looking at the novel agent Nanotinostat combined with

Valganciclovir showed promising efficacy in relapse-

refractory EBV-positive T and NK/T-cell lymphoma co-

horts with a documented overall response rate of 80%

and a complete remission rate of 40%16. The role of

EBV-targeted novel therapy incorporated into peri-

transplantation is worth exploring in the future. In addi-

tion to EBV status, patients with more than two prior

lines of treatment also had poorer OS, with a hazard ra-

tio of 11.02. Better salvage and consolidation in pa-

tients with multiple relapse-refractory T and NK/T-cell

lymphoma is required.

The above finding of excellent survival for upfront

SCT at first remission prompted us to look further into

the benefit of upfront ASCT in nodal PTCL. The me-

dian follow-up duration between our upfront ASCT and

non-upfront ASCT cohorts was quite different (18.2

months vs. 41.7 months), making it challenging to com-

pare survival. There was no statistically significant dif-

ference in survival outcome between the two cohorts.

Patients in the non-upfront ASCT cohort received other

consolidation and maintenance therapy methods, which

might have benefited them without the need for SCT.

Some patients appeared to benefit from the defer-ASCT

approach. This was observed when three patients in the

non-upfront ASCT cohort received ASCT at relapse.
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Two of the three patients remained alive and

progression-free at the data cut-off. Fossard from the

LYSA group conducted an analysis using propensity

score matching to compare a group that underwent

ASCT and a group that did not. They found that both

showed similar survival outcomes, with five-year PFS

and OS rates of 41% and 60% vs. 46% and 59%, re-

spectively17. Park et al. reported that the COMPLETE

study demonstrated that upfront autologous SCT is as-

sociated with superior survival in patients with

advanced-stage disease and higher IPI and AITL sub-

types18.

There are several limitations to our study. First, be-

cause this is a retrospective analysis, patient selection

bias and physician preference bias may have occurred.

The cohorts of HSCT patients were those that fit and

were chemosensitive. It does not reflect the actual

demographics of aggressive T and NK/T-cell lymphoma

populations in which a proportion of patients would be

elderly, unfit, or have refractory disease. For the histori-

cal nodal PTCL cohort patients, no data could be found

on why patients did not receive upfront ASCT at first

remission. Although we selected patients less than 65

years old, those who might be comorbidly unfit for

transplantation may have been included. Tan et al. sug-

gested that AITL histology pattern-1 is associated with

better prognoses, which might affect decisions regard-

ing upfront ASCT19. Second, this transplantation data

covered ten years from 2010 to 2020, but two-thirds of

the autologous HSCTs were performed after 2016.

Therefore, the follow-up duration for the HSCT cohort

was relatively short. This reflected the change in prac-

tice by our institution in which upfront HSCT consoli-

dation in PTCL is being performed more often since

the last American Society for Blood and Marrow Trans-

plantation and European Society for Blood and Marrow

Transplantation recommendations20, 21. This explains the

discrepancy in follow-up duration between the upfront

ASCT and non-upfront ASCT groups. Lastly, our sam-

ple size was small, and collaboration with other institu-

tions is required to improve our analysis power.

Conclusion

Our study shows that HSCT is a feasible treatment

option for aggressive T and NK/T-cell lymphoma in

both upfront and relapse-refractory settings with accept-

able survival outcomes and toxicity profiles. EBV-

positivity at diagnosis and more than two prior lines of

treatment at transplantation are associated with a poorer

prognosis. The role of upfront ASCT in first complete

remission for nodal PTCL is unclear and is limited by

the small sample size. Nevertheless, we believe there is

a role for upfront ASCT in young-fit PTCL patients

with higher disease burden stratified by staging and IPI

and possibly EBV-positivity. Further studies with a

larger number of patients are required.
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