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Abstract

There was limited information about the efficacy of myeloablative allogeneic peripheral blood stem cell transplantation (allo-
PBSCT) in non-complete remission (non-CR) patients with relapsed/refractory peripheral T cell lymphomas (PTCLs). We
conducted a retrospective study of 21 consecutive non-CR patients with relapsed/refractory PTCLs who received myeloablative
allo-PBSCT between January 2008 and June 2016. The median follow-up of survivors was 46.5 months (range, 14—105 months).
The estimated 3-year relapse rate was 24% (95% CI, 9 to 43%). The 3-year non-relapsed mortality rate was 24% (95% CI, 9 to
44%). Overall, the estimated 3-year overall survival was 47% (95% CI, 25 to 66%). And the estimated 3-year progression-free
survival was 46% (95% CI, 24 to 66%). Specifically, eight patients failed to achieve a CR at the first evaluation 3 months after
allo-PBSCT and received withdraw of immunosuppression. Five patients also received donor lymphocytes infusions. Five (5/8,
62.5%) patients responded subsequently to these interventions (complete = 4, partial = 1). Overall, ten patients were alive at our
last follow-ups, and durable CR were achieved in nine patients without further therapy. Five (50%) of these ten alive patients
experienced chronic graft-versus-host disease (GVHD). Our favorable clinical outcomes suggested myeloablative allo-PBSCT
was a valid therapeutic option for non-CR patients with relapsed/refractory PTCLs. The sustained CR after immunotherapeutic
intervention and high prevalence of chronic GVHD in alive patients provided evidence of graft versus T cell lymphoma effects.

Keywords Peripheral T cell lymphoma - Relapsed/refractory - Allogeneic peripheral blood stem cell transplantation - Non-CR -
Graft versus lymphoma effects

Introduction PTCLs account for less than 15% of all non-Hodgkin’s lym-

phomas (NHL) in Western countries [1]. However, its inci-
Peripheral T cell lymphomas (PTCLs) are a broad group of  dence is approximately 25-30% in East Asia [2]. Peripheral
heterogeneous malignancies. With a regional variation, T cell lymphoma not otherwise specified (PTCL-NOS), NK/T
cell lymphoma (NK/TCL), anaplastic large cell lymphoma
(ALCL), and angioimmunoblastic T cell lymphoma (AITL)
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cell transplantation (auto-HSCT) was recommended for con-
solidation in most institutes [9]. Nevertheless, the vast major-
ity of patients will eventually relapse after upfront chemother-
apies, even when auto-HSCT was followed thereafter [10, 11].
The survival of patients with refractory or relapsed disease
was disappointed. Median overall survival (OS) and
progression-free survival (PFS) after first relapse or progres-
sion were only 5.5 and 3.1 months, respectively [12].
Allogeneic HSCT (allo-HSCT) was considered as a promising
strategy for refractory/relapsed PTCLs. Several studies had
shown the efficacy of allo-HSCT in PTCLs [13-18]. Given
the progress in allogeneic transplantation techniques, we per-
formed an observational retrospective study on 21 consecutive
non-complete remission (non-CR) patients with relapsed/
refractory PTCLs who received myeloablative allogeneic pe-
ripheral blood stem cell transplantation (allo-PBSCT) be-
tween January 2008 and June 2016 in Chinese People’s
Liberation Army (PLA) General Hospital.

Materials and methods
Study design and population

A retrospective study was conducted to investigate the clinical
outcomes of patients with relapsed/refractory PTCLs who re-
ceived allo-PBSCT in Chinese PLA General Hospital, a 4000-
bed, tertiary care teaching hospital in Beijing, China, from
January 2008 to June 2016. Only those patients who
underwent myeloablative allo-PBSCT were included.
Pathological diagnosis that had been made by
hematopathologists in our hospital or reviewed by expert
hematopathologists was only accepted. And patients with
the diagnosis primary cutaneous lymphomas, lymphoblastic
lymphomas, Sezary syndrome, or Mycosis fungoide were ex-
cluded. In order to focus on the outcomes of non-CR patients,
relapsed/refractory patients who were in CR at the time of
transplantation (n =2) were excluded in our final analysis.
Patients’ records/information were anonymized and
deidentified before analysis. The Medical Ethics Committee
of PLA General Hospital reviewed and approved this study.
Demographic characteristics of patients included age at di-
agnosis and transplantation, gender, histopathologic subtype,
disease status at and after transplantation, the number of cycles
of chemotherapies before allo-HSCT, time from diagnosis to
allo-HSCT, donor type, conditioning regimens, graft-versus-
host disease (GVHD) prophylaxis, engraftment, and informa-
tion on acute GVHD (aGVHD) and chronic GVHD
(cGVHD), complications, and outcomes after allo-HSCT.
All donors were mobilized with recombinant human
granulocyte-colony stimulating factor (thG-CSF, Filgrastim,
Kyowa Kirin, Tokyo, Japan; 5 pug/kg/day). Peripheral blood
stem cells were the sole source of graft collected with a COBE
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Blood Cell Separator (Spectra LRS; COBEBCT Inc.,
Lakewood, CO) after 4 consecutive days mobilization [19,
20]. Three myeloablative conditioning regimens were used
[20]: (1) modified BuCy regimen: busulfan (9.6 mg/kg, 1V,
days — 10 to —8), carmustine, (250 mg/mz, day —5),
cytarabine (4 g/m?, days —7 to —6), cyclophosphamide
(100 mg/kg, days — 4 to — 3); (2) modified FB regimen: sub-
stitution of cyclophosphamide in BuCy with fludarabine
(150 mg/m?, days — 7 to — 3); (3) TBI + Cy: total body irradi-
ation (TBI, 8-10 Gy, days —7 to —6), cyclophosphamide
(100 mg/kg, days —4 to —3). GVHD prophylaxis was cyclo-
sporine A (CsA), methotrexate (MTX) based and mycophe-
nolate mofetil (MMF) or in combination with ATG
(Thymoglobulin, rabbit; Genzyme Europe B.V., Naarden,
the Netherlands, 10 mg/kg, days — 5 to —2) in haploidentical
or unrelated donor transplantation setting. The dosage of CsA
was 2 to 3 mg/kg per day, intravenously (IV) starting on day —
7 until bowel function returned to normal, and then the patient
was switched to oral CsA with trough levels targeted at 150 to
400 ng/ml. The dosage of MTX was 15 mg/m?, administered
IVon day 1, and 10 mg/m2 on days + 3, + 6, and + 11 after
transplantation. MMF was administered orally, 15 mg/kg ev-
ery 12 h, from day — 1 to day — 28 after transplantation.

We chose the 3-month (day + 90) time point after trans-
plantation to perform the first response evaluations [21]. For
patients who achieved a CR, immune suppression was steadi-
ly tapered from 3 months after transplantation. For patients
who were not in CR 3 months after transplantation, immuno-
suppression was reduced and stopped in a relatively short
time, which were defined as “withdraw of immunosuppres-
sion (WOI)” here. Donor lymphocyte infusions (DLIs) were
given for some patients, who relapsed or did not get CR after
PBSCT, did not show any evidence of aGVHD, and agreed to
receive DLIs. All infused cells for DLIs were rhG-CSF mobi-
lized peripheral blood mononuclear cells. In patients with high
risk of rapid growing tumor, chemotherapy was also
exploited.

Definitions and statistics

Engraftment: neutrophil engraftment was defined as the num-
ber of days from allo-HSCT to the first day of 3 consecutive
days with the neutrophil count in blood above 0.5 x 10%/1.
Platelet engraftment was defined as the number of days from
all-HSCT to the first day of 7 consecutive days with platelet
count was higher than 20 x 10%/1, unsupported by platelet
transfusion. aGVHD (grades I, II, III, or IV levels) and
c¢GVHD (limited or extensive) were graded according to inter-
national criteria [22]. Responses to treatment were graded ac-
cording to the International Workshop non-Hodgkin’s lym-
phomas criteria [23, 24]. CR was defined to be the disappear-
ance of all clinical, biologic, and radiologic disorders related to
lymphoma. PR was defined as more than 50% reduction of the
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Table 1 Clinical characteristic of patients with relapsed/refractory PTCLs who received myeloablative allo-PBSCT at Chinese PLA General Hospital
between 2008 and 2016
Pt. Age/ Typeofdisease  Cycles of chemo Time from Status at  Years of Donor type Conditioning GVHD prophylaxis
sex before HSCT Dx to HSCT HSCT  HSCT regimen
1 51/M PTCL-NOS 6 8 PDI 2008 HLA-matched TBI+CY CSA + MTX + MMF
sibling
2 43/M PTCL-NOS 5 10 PD2 2009 HLA-matched TBI+CY CSA + MTX
sibling
3 43/F PTCL-NOS 4 2 PR1 2008 HLA-matched TBI+CY CsA + MTX
sibling
4 39/M Nasal NK/TCL 5 7 PDI 2013 HLA-matched TBI+CY CSA + MTX + MMF
sibling
5 33/M Nasal NK/TCL 6 9 PD1 2013 HLA-matched BU/CY CSA + MTX + MMF
sibling
6 44/F PTCL-NOS 3 7 PDI 2010 HLA-matched FLU+BU CSA + MTX + MMF
sibling
7 47/M AITL 4 3 SD1 2010 HLA-matched TBI+CY CSA + MTX + MMF
sibling
8 25/M Non-nasal 6 7 PR1 2014 Haploidentical BU/CY CSA + MTX + MMF
NK/TCL donor
9 47M AITL 4 5 PRI 2013 HLA-matched TBI+CY CsA + MTX
sibling
10 31/M PTCL-NOS 7 6 PD1 2015 Haploidentical BU/CY CSA + MTX + ATG
donor
11 12/F ALK-positive 6 9 PR1 2008 Matched TBI+CY CSA + MTX + MMF
ALCL unrelated
12 30/M Nasal NK/TCL 4 16 PR2 2010 HLA-matched BU/CY CsA + MTX
sibling
13 17/M HSL 4 4 PD1 2013 HLA-matched TBI+CY CSA + MTX + MMF
sibling
14 33/M PTCL-NOS 7 5 PR1 2013 HLA-matched TBI+CY CSA + MTX + MMF
sibling
15 44/M Non-nasal 6 6 PR1 2013 Haploidentical TBI+CY CSA + MTX + MMF + ATG
NK/TCL donor
16 28/M PTCL-NOS 8 13 PR2 2008 Haploidentical TBI+CY CSA + MTX + MMF + ATG
donor
17 35M ALK-positive 10 13 PR2 2016 Haploidentical BU/CY CSA + MTX + MMF + ATG
ALCL donor
18 27/F Enteropathy-type 11 10 PDI 2009  Matched TBI+CY  CSA+MTX+MMF +ATG
T cell unrelated
19 37 M PTCL-NOS 5 7 PDI 2011 HLA-matched TBI+CY CSA + MTX + MMF
sibling
20 S1/M AITL 8 11 PD2 2008 HLA-matched BU/CY CSA + MTX + MMF
sibling
21 44/F ALK-negative 5 39 PD2 2013 HLA-matched TBI+CY CSA + MTX + MMF + ATG
ALCL sibling

Pt. patients, Chemo chemotherapy, HSCT hematopoietic stem cell transplantation, Dx diagnosis, GVHD graft versus host disease, M male, F’ female,
nasal NK/TCL nasal NK/T cell lymphoma, PTCL-NOS peripheral T cell lymphoma, not otherwise specified, A/7L angioimmunoblastic T cell lympho-
ma, ALCL anaplastic large cell lymphomas, ALK anaplastic lymphomas kinase, HSL hepatosplenic gamma-delta T cell, PR partial remission, PD
progression disease, SD stable disease, 7B/ total body irradiation, CY cyclophosphamide, BU busulfan, FLU fludarabine, CsA cyclosporine, MTX

methotrexate, MMF mycophenolate mofetil, A7G anti-T cell globulin

tumor burden. Progressive disease (PD) was defined as more
than 25% increase of the tumor mass or the onset of new tumor
mass. Other cases were defined as stable disease (SD). All
patients were evaluated by ['*F] fluorodeoxyglucose-
positron emission tomography/computed tomography (PET/
CT) and bone marrow aspiration or biopsy before and + 3, +
6, + 9, + 12 months after allo-PBSCT, and thereafter annually
unless otherwise clinically indicated.

OS was calculated from the day of transplantation until date
to death of any cause, or last follow-up for surviving patients.
PFS was defined as the day of transplantation to relapse, pro-
gressive disease, or death, or last follow-up for surviving pa-
tients without disease progression. Non-relapse mortality
(NRM) was defined as death from any cause related to trans-
plantation without disease progression. Time to relapse and time
to NRM were calculated from the date of transplantation.
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Descriptive tables were used to show demographic and trans-
plant characteristics of patients included in this study. The prob-
ability of survival as a function of time was estimated using the
Kaplan-Meier method with 95% confidence intervals (CIs) by
SPSS, version 22.0 (SPSS, Chicago, IL). Cumulative incidences
of NRM, relapse, and GVHD were estimated by competing-risk
analysis using Gray’s method by R software, version 2.12.

Results
Patient characteristics

A total of 21 patients were identified to meet the criteria: (1)
relapsed after or were refractory to upfront chemotherapies;
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(2) underwent allo-PBSCT; (3) received @ @myeloablative
conditioning regimens; (4) did not achieve a CR at the time
of transplantation. Their clinical characteristics were summa-
rized in Table 1. There were 16 males (76%) and 5 females
(24%). Their median age at allo-PBSCT was 37 years (range,
12 to 51 years). Most patients had been heavily treated before
allo-PBSCT. Their detailed cycles of prior chemotherapies
before allo-PBSCT were listed in Table 1, and their median
number of prior cycles were 6 (range, 3 to 11). None of these
patients received prior auto-HSCT. As to their disease status at
the time of allo-PBSCT, 9 cases (43%) were in PR, whereas
12 cases (57%) were in SD/PD. Fourteen patients received
their stem cells from HLA-matched sibling donors, five from
haploidentical donors, and two from HLA-matched unrelated
donors.
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Engraftment and graft-versus-host disease

Engraftment was non-assessable in two patients: one patient
died of hyper-acute GVHD on day + 13; the other patient died
of bacterial infections on day + 9. One patient experienced
graft failure and died of multiorgan failure 6 months after
allo-HSCT. Overall, 18 patients achieved sustained engraft-
ment and showed evidence of complete donor chimers on
bone marrow aspirates 1 month after allo-PBSCT, using mi-
crosatellite polymerase chain reaction. The median time of
neutrophil engraftment was 15.5 days (range, 9 to 22 days),
and for platelets engraftment was 19 days (range, 12 to
35 days). Overall, three patients developed II to IV aGVHD,
and the cumulative 100-day incidence of II to IVaGVHD was

Months Following HSCT

14% (95% CI1, 4 to 32%) (Fig. 1a). Four patients experienced
limited cGVHD and three patients developed extensive
cGVHD. The estimated 2-year incidence of cGVHD were
29%, (95% CI, 12-48%) (Fig. 1b). For the 10 patients who
were alive at our last follow-ups, 5 patients (50%) experienced
limited or extensive cGVHD.

Clinical outcomes and overall survival

The median follow-up of survivors was 46.5 months (range,
14-105 months). Five patients relapsed and died of lymphoma
progression within 1 year after transplantation, with two pa-
tients died of early disease progression within 3 months. The
estimated 3-year relapse rate was 24% (95% CI, 9 to 43%)

@ Springer
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(Fig. 2a). Six patients died of non-relapse reasons during our
follow-ups. Causes of death were hyper-acute GVHD (n = 1),
c¢cGVHD (n = 1), cerebral hemorrhage (n = 1), and infections
(n =3, two bacterial and one fungi pneumonia). And the esti-
mated 3-year NRM is 24% (95% CI, 9 to 44%) (Fig. 2b).
Overall, the estimated 3-year OS was 47% (95% CI, 25 to
66%) (Fig. 3a). And the estimated 3-year PFS was 46%
(95% CI, 24 to 66%) (Fig. 3b). There was no difference in
OS for patients with different disease status at PBSCT (PR
group versus PD group) (p =0.43, Fig. 4).

Responses to allo-PBSCT and immunotherapeutic
interventions thereafter

The detailed responses of these 21 patients were shown in

Table 2. Five patients died within 3 months after transplanta-
tion. Causes of death were disease progression (two patients),
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hyper-acute GVHD (one patient), infectious disease (one pa-
tient), and cerebral hemorrhage (one patient). First evaluation
about their responses to allo-PBSCT was performed for the
remaining 16 patients 3 months after transplantation: § pa-
tients achieved CR, and 8 patients were in PD/PR.

For the eight patients who achieved a CR at the 3-month
evaluation after allo-PBSCT, immunosuppression was steadi-
ly tapered as usual from 3 months after transplantation. No
extra interventions were used later. During our subsequent
evaluations and follow-ups, five patients were still alive in a
sustained CR; three patients died (one patient died of lympho-
ma progression 7 months after transplantation, one patient
died of bacterial infection 6 months after transplantation, and
one patient died of chronic GVHD 29 months after
transplantation).

For the eight patients who did not get a CR at the 3-month
evaluation after allo-PBSCT, WOI was initially used. Then,
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Fig. 4 Overall survival for
patients with different disease
status at HSCT (3-year OS: PR
group versus PD group = 53% (95
CIL, 28-100%) vs. 36% (95 CI,
17-79%), p =0.43)
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four patients also received additional DLIs. One patient re-
ceived chemotherapy. And one patient received both DLIs
and radiotherapy. During our subsequent evaluations and fol-
low-ups, four patients were still in CR. One patient went into
PR from PD. Three patients died of different reasons. The
overall response rate of these eight patients to immunothera-
peutic interventions was 62.5% (5/8).

For the five patients who received DLIs, they were all in
PR or PD status during our first response evaluation 3 months
after transplantation. During our subsequent follow-up and
response evaluation, two patients went into CR from PR;
one patient went into CR from PD; one patient went into PR
from PD; one patient died of lymphoma progression. The
overall response rate was 80% (4/5). Three of the five patients
developed cGVHD after DLIs.

Discussion

While previous studies had shown promising results of allo-
geneic HSCT in the treatment of PTCLs [13-18, 25-27], most
of these studies either included patients that were in CR at the
time of allo-HSCT, or focused on patients receiving
nonmyeloablative allo-HSCT. Our study confirmed the long-
term disease control of myeloablative allo-PBSCT in non-CR
patients with relapsed/refractory PTCLs. Overall, 48% (10/21)
of the patients are alive at median follow-up of 46.5 months.
And nine patients achieved durable CR without further thera-
py. We also assessed their responses after allo-PBSCT and
further responses to immunotherapeutic interventions by ei-
ther withdraw of immunosuppression or DLIs, somehow,
demonstrating that the graft versus T cell lymphoma effects

10 20 30

Months Following HSCT

played a major role in the setting of myeloablative allo-
PBSCT. The overall response rate to immunotherapeutic inter-
ventions was 62.5% (5/8). For the five patients who received
additional DLIs, the overall response rate was 80% (4/5).
There were few reports on clinical outcomes of patients
receiving myeloablative allo-PBSCT for relapsed/refractory
PTCLs. Relapsed or refractory patients were very difficult to
cure and long-term survival was dismal. In order to focus on
the outcomes of non-CR patients with relapsed/refractory
PTCLs, we excluded patients who were in CR at the time of
transplantation. Nevertheless, we demonstrated a favorable
OS and PFS in non-CR patients with relapsed/refractory dis-
eases following myeloablative allo-PBSCT. Our OS (47%)
was similar with previous studies [18, 26, 28]. Firstly, all these
three studies include patients who were in CR at the time of
transplantation. Secondly, the median cycles of prior chemo-
therapies before all-HSCT of these patients in these studies
was less severe than that in our studies, which meant patients
in our study had been more heavily treated and more resistant
to chemotherapies. So, it was acceptable to achieve the similar
survival in our study. Our results was slightly lower than OS
(53—61%) in these studies [13, 17, 25, 27], and much lower
than OS in Loirat’s [14] (72.5%) and Corradini’s [16] (81%)
studies. One possible explanation was the differences in dis-
case status at the time of transplantation. At least one third of
patients in these three studies [13, 17, 25, 27] were in CR at
the time of transplantation. In Loirat’s study [14], allo-HSCT
was undergone as the upfront treatments after induction che-
motherapy. And only 22.5% (11/49) of the total patients in this
study were in PD at the time of transplantation. In Corradini’s
study [16], 13 of the total 17 patients were in CR/PR at the
time of transplantation. Twelve of 21 (57%) patients were in
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Table 2  Responses and interventions and responses of patients with relapsed/refractory PTCLs after allo-PBSCT

Pt. Responses 3-month after Interventions Later aGVHD c¢GVHD Survival Causes of death

HSCT responses (months)

1 - - - - - 1 Die of infection

2 - - - Yes - 1 Die of hyper-acute GVHD

3 - - - - - 1 Died of cerebral

hemorrhage

4 CR - CR No No 44+

5 CR - CR No Extensive 47+
c¢GVHD

6 CR - CR No - 79+

7 CR - CR No No 84+

8 CR - CR No No 33+

9 CR - CR No Extensive 29 Died of chronic GVHD
cGVHD

10 CR - PD No No 7 Die of disease,

11 CR - CR No No 6 Die of infection

12 PD - - No - 3 Die of disease

13 PD - - No - 3 Die of disease

14 PR WOI + DLI CR No Limited cGVHD 46+

15 PR WOI + DLI CR No Limited cGVHD 44+

16 PD WOI + DLI CR No No 105+

17 PD WOI +DLI+Radio PR Yes Extensive 14+
c¢cGVHD

18 PD WOI CR Yes Extensive 97+
c¢cGVHD

19 PR WOI +DLI PD No No 12 Die of disease

20 PR WOI PR No Extensive 7 Died of fungi infection
c¢cGVHD

21 PD WOI + Chemo PD No No 6 Die of disease

Pt. patients, PTCLs peripheral T cell lymphomas, HCT hematopoietic stem cell transplantation, aGVHD acute graft versus host disease, cGVHD chronic
graft versus host disease, CR complete remission, PR partial remission, PD progression disease, DL/ donor lymphocyte infusion, WOI withdrawal of

immunosuppression, Chemo chemotherapy, Radio radiotherapy

PD at the time of transplantation in our study, and the duration
of follow-up in our study was longer than that in Corradini’s
study (a median of 3 versus 2 years). Overall, it was very
encouraging to achieve the 3-year OS (47%) in a group of
non-CR patients with relapsed/refractory PTCLs.

Early myeloablative allo-HSCT was associated with high
prevalence of regimen-related toxicity and transplantation-
related mortality. And nonmyeloablative or reduced intensity
conditioning regimens was accompanied by higher relapse
rates. Most of previous studies performed to date included lots
of patients that received allo-HSCT before 2005 [16—18,
25-28]. Improvement in supportive care measures and better
management in the treatment of GVHD had greatly reduced
overall mortality from 41 to 26% in the period 2003-2007, as
compared with 1993-2007 period [29]. And in our study, we
focused on patients that received allo-PBSCT after 2008. And
our 3-year NRM rate was as low as 24%. The incidence of [I-
IV aGVHD (14%) and 2-year cGVHD (29%) was both ac-
ceptable and comparable with previous studies [18, 30]. The
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fact that ATG were used for GVHD prophylaxis in six patients
in our study contributed to the lower incidence of II-IV
aGVHD here. The 3-year relapse rate in this study was 24%,
lower than those in previous studies that combined
myeloablative and nonmyeloablative allo-HSCT for patients
with PTCLs [17, 26, 28]. Myeloablative conditioning regimen
and peripheral grafts used in our study somehow both contrib-
uted to reduce relapse rates.

The efficacy of allo-HSCT depended on two effects: the
antitumor effects of conditioning regimens given before trans-
plantation and the immune-mediated graft versus tumor ef-
fects by allo-reactive lymphocytes of the grafts [31]. Based
on our results that eight patients achieved CR 3 months after
allo-HSCT with myeloablative conditioning regimens, it was
very reasonable to conclude that non-CR relapsed/refractory
PTCLs could have been susceptible to the high-dose cytotoxic
chemotherapy or radiotherapy in myeloablative conditioning
regimens. During our subsequent evaluations and follow-ups,
five of these eight patients were alive in sustained CR. We
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would rather believe this was due to the combined effects of
conditioning regimens and the graft versus T cell lymphoma
effects. But the sustained CR was probably depending on the
sole effects of the conditioning regimens. That was why
myeloablative allo-HSCT suffers from lower relapse rates.
To further detect whether there was a graft versus T cell lym-
phoma effect, we also analyzed patients that were in PR or PD
3 months after transplantation. Five out of eight patients
showed responses to immunotherapeutic interventions (WOI
and DLIs). Although the sustained CR in patients who in PR
3 months after allo-HSCT could be a continued response of
the conditioning regimens. The observation that two patients
who were in PD 3 months after allo-HSCT also achieved
sustained CR after immunotherapeutic interventions provided
solid evidence for the existence of graft versus T cell lympho-
ma effect. Similar results had been observed in the setting of
nonmyeloablative allo-HSCT in patients with PTCLs [16, 17]
and patients with B cell lymphomas [21]. Four out of five
patients (80%) in our study responded to DLIs, providing
further evidence for the existence of graft versus lymphoma
effects. In addition, chronic GVHD was also thought to be
another kind of evidence for graft versus lymphoma effects.
In our study, 50% of all patients who were alive until our last
follow-up experienced limited or extensive chronic GVHD.

Conclusions

In summary, our results, together with the studies cited above,
demonstrated the long-term disease control of myeloablative
allo-PBSCT in non-CR patients with relapsed/refractory
PTCLs. Our further analysis on the responses to immunother-
apeutic interventions provided evidence for the existence of
graft versus T cell lymphoma effects, which also played an
important role in the setting of myeloablative allo-PBSCT.
However, there were several inherent limitations in our study,
such as the retrospective nature, the small number of patients,
and the heterogeneity in pathological subtypes. Considering
that the feasibility and safety of myeloablative allo-PBSCT are
increasing with the progress in supportive care measures and
better management of complications in modern transplanta-
tion techniques, more patients with PTCLs can be cured with
allo-PBSCT. Nevertheless, further prospective studies were
really needed to evaluate allo-PBSCT for the treatment of
PTCLs.
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