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Abstract. Background and aim: Peripheral T-cell lymphomas (PTCLs) are associated with poor prognosis and 
limited treatment options in the relapsed/refractory (R/R) setting. Programmed cell death-1 and ligand-1 
(PD-1 and PD-L1) are frequently expressed in T-cell Lymphoma. It provides a rationale for using immune 
checkpoint inhibitors (ICIs) to manage PTCLs. Many studies in solid tumors showed higher efficacy of 
ICIs when used in combination with chemotherapy. Methods: A study of 11 patients with R/R PTCLs was 
conducted retrospectively. They were treated at two Jordanian hospitals with Pembrolizumab, Vincristine, 
and Cyclophosphamide every three weeks. Results: The overall response rate (ORR) was 63%, with three 
complete responses (C.R.) and four partial responses (P.R.). The median progression-free survival (PFS) was  
4.0 months (95% CI: 1.7 to 11.4), and the median overall survival (O.S.) was 17.0 months (95% CI: 0.7 
to 33.2). Conclusions: Pembrolizumab and low-dose chemotherapy demonstrated promising activity in  
R/R PTCL, with high response rates. Furthermore, extensive studies are needed to define the role of such an 
approach. (www.actabiomedica.it)
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Introduction

Peripheral T-cell lymphomas (PTCLs) comprise 
a group of lymphoproliferative disorders originating 
from mature T/natural killer (N.K.) cells and accounting 
for 10-25% of non-Hodgkin lymphomas (NHLs) (1).  
There are 27 subtypes of PTCL according to the World 
Health Organization 2016 classification of lym-
phoid neoplasm (2). Of these, extranodal N.K./T-cell  
lymphoma, nasal-type (ENKTL-NT), which is closely 
associated with Epstein-Barr virus (EBV) infection, is 
the most common in East Asian countries (3). Other 
common subtypes of PTCL include PTCL, non-
specific (PTCL-NOS), angioimmunoblastic T-cell 
lymphoma (AITL), and anaplastic lymphoma kinase 

(ALK)+/− anaplastic large cell lymphoma (ALCL) 
(2,4). PTCLs are highly heterogeneous, aggressive, 
and generally incurable except for ALK+ ALCL and 
early-stage ENKTL. PTCLs are also associated with 
poor prognosis and are often resistant to cytotoxic 
chemotherapeutic drugs. The therapeutic options 
are limited, especially for relapsed or refractory R/R 
PTCL, and the median PFS and O.S. are usually less 
than six months (5). New, effective treatments are ur-
gently required.

Studies have shown that the tumor microenvi-
ronment (TME) in PTCL is profoundly immuno-
suppressive (6,7). Although the TME in lymphoid 
malignancies is made of a mixture of various inflamma-
tory cells, it remains ineffective against the malignant 
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cells. Program death ligands (PD-L) 1 and 2, expressed 
on antigen-presenting cells, activated T cells, and even 
on tumor cells, (8) interact with program death recep-
tor 1 (PD-1) on T cells, leading to an inhibitory signal 
with subsequent T cell function exhaustion and energy, 
providing lymphoma cells a mechanism to evade im-
mune surveillance (8). Furthermore, interactions be-
tween PD-1 and its ligands are even more unusual in 
PTCL because both the receptor and ligands can be 
expressed on the malignant T-cell (9). While it is rea-
sonable to target the PD-1/PD-L axis in the TME to 
improve outcomes in PTCL, there is a potential for 
malignant T cells to be activated, which could be as-
sociated with inferior outcomes.

The administration of ICIs in hematological tu-
mors, primarily classic Hodgkin lymphoma (cHL), 
has developed fast in recent years (10). Classical H.L. 
proves to be a promising target for anti-PD-1 therapy 
because PD-L1 is overexpressed by Reed-Sternberg 
cells (11), and PD-1 blockade Nivolumab has been 
tested in many clinical trials and obtained favorable 
results (12,13). It was also evaluated in a cohort of 
patients with relapsed or refractory lymphoid malig-
nancies, including 29 with B-cell non-Hodgkin lym-
phoma (B-NHL), 2 with primary mediastinal large  
B cell lymphoma (PMBCL), and 23 with T-cell non-
Hodgkin lymphoma (T-NHL). Four (36%) patients 
with Diffuse Large B Cell Lymphoma (DLBCL), 
four (40%) with F.L., two (15%) with mycosis fun-
goides (M.F.), and two (40%) with PTCL responded 
to the therapy, among whom one patient (9%) with 
DBLCL and one (10%) with follicular lymphoma 
(F.L.) achieved complete remission  (C.R.) (14,15). 
NHLs generally do not share cHL’s vulnerability to 
PD-1 inhibitors, and most NHLs appear to be mini-
mally sensitive to PD-1 blockade (16).

A phase II study of Nivolumab enrolled 12 pa-
tients with R/R PTCL—including six with AITL, 
three with PTCL-NOS, and one with ALK− 
ALCL—half of whom had received autologous stem 
cell transplantation (ASCT). The overall response rate 
(ORR) was 33%, including two C.R.s and two partial 
remission (P.R.s), with median duration of response 
(DOR), PFS, and O.S. of 3.6, 1.9, and 7.9 months, 

respectively (17). Pembrolizumab was evaluated in 
a phase II multicenter study that enrolled eight pa-
tients with R/R PTCL. Treatment with this agent was 
stopped early after a preplanned interim analysis for 
futility (18). Another study included seven patients 
with R/R ENKTL with a median number of treat-
ment lines two or more before enrollment. All patients 
had used dexamethasone-methotrexate-ifosfamide-
asparaginase and etoposide (SMILE) or SMILE-
like regimens, and two had relapsed after receiving 
allogeneic hematopoietic stem-cell transplantation 
(allo-HSCT). The ORR was 100% after a median 
of 7 weeks of treatment, with a median follow-up of  
6 months. Five patients achieved sustained C.R., in-
cluding two that achieved C.R. in all parameters. 
Patients with high PD-L1 expression had a better 
prognosis (19). Another study also recruited seven pa-
tients with R/R ENKTL and achieved a median ORR 
of 57% after four courses, including two instances of 
C.R. and two of P.R., with response duration, PFS, 
and O.S. of 4.1, 4.8, and 5.0 months, respectively.  
No direct relationship was observed between PD-L1 
expression and treatment response (20).

Low-dose chemotherapy was added to improve 
the activity of pembrolizumab in R/R PTCL.

Study Design

Patients and treatment

Eleven Patients with R/R PTCL diagnosis 
(PTCL-NOS, AITL, ALK- ALCL, systemic M.F.) 
who were treated with Pembrolizumab were retrospec-
tively evaluated. Pembrolizumab was given at 200mg 
every three weeks in all patients. All patients received 
pembrolizumab in combination with low-dose chem-
otherapy (Vincristine 1.4 mg/m2 and Cyclophospha-
mide 750 mg/m2) every three weeks as well, up to six 
cycles only, then continued pembrolizumab alone until 
disease progression, death, or toxicity.

All patients were fully informed about the nature 
and possible toxicities of the treatment protocol and 
gave informed consent.
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Response assessment and monitoring

Fluorodeoxyglucose (FDG) positron emission 
tomography-computed tomography (PET/CT) was 
used to assess response according to the Revised Lu-
gano Response Criteria for Malignant Lymphoma 
(21,22). Because this study was retrospective, the 
schedule of PET/CT varied, but early assessment after 
3 to 4 cycles was adopted in all cases and every 3 to 4 
cycles after that.

Results

Patients

Eleven patients were included in the study analy-
sis (Table 1). Three females and nine males. The me-
dian age was 45 years; range 29-82 years. 46% (5/11) 
had PTCL-NOS, 36% (4/11) had ALK- ALCL,  
9% (1/11) had M.F., and 9% (1/11) had AITL.

The median number of prior lines of therapies was 3,  
with a range of 2-4 therapies. Three patients had re-
ceived a prior autologous bone marrow transplant (27%).

Responses and survival

Seven patients had a response to pembrolizumab 
(ORR 63%), including four PR (36%) seen in patients 
with PTCL-NOS (two patients), M.F. (one patient), 
and ALK- ALCL (one patient); three C.R. (27%) 
were observed in PTCL-NOS (two patients) and 
ALK- ALCL (one patient).

The median PFS for the eleven patients was 4.0 
months (95% CI: 1.7 to 11.4), as shown in Figure 1. 
The median O.S. was 17.0 months (95% CI: 0.7 to 
33.2) for the whole group (Figure 2). The median O.S. 
for different pathologies was 5.0, 6.0, 54.0, and 17.0 
months (for ALK- ALCL, AITL, M.F., and PTCL-
NOS respectively). Three patients were alive at the last 
follow-up (two patients with PTCL-NOS and one 
with ALK-ALCL), as shown in Figure 2.

Table 1. Characteristics of the eleven patients included in the study.

Age (yrs) Gender Diagnosis Previous treatments
Refractory to the 
previous line Previous BMT

82 F ALK- ALCL CVP/Bendamustine/Radiation No No

57 M M.F. / Sezary 
syndrome

PUVA/CHOP/high dose methotrexate Yes No

29 M PTCL-NOS CHOEP/DHAP/Brentuximab No Autologous

41 F PTCL-NOS CHOEP/Brentuximab/ESHAP No Autologous

29 M PTCL-NOS Bendamustine and Brentuximab No Autologous

35 F ALK- ALCL CHOEP/GDP/SMILE/Brentuximab 
and CHP

Yes No

37 M AITL CHOEP/DHAP Yes No

31 M PTCL-NOS CHOEP/GDP/SMILE Yes No

72 M ALK- ALCL CHOP/RT and CVP/Brentuximab and 
Bendamustine

Yes No

56 M ALK- ALCL CHOP/RT/Brentuximab Yes No

30 M PTCL-NOS CHOEP/ Brentuximab and Bendamustine No No

Abbreviations: ALK- ALCL, ALK-negative anaplastic large cell lymphoma; M.F., mycosis fungoides; PTCL-NOS, peripheral T-cell lym-
phoma not otherwise specified; AITL, angioimmunoblastic T-cell lymphoma; cyclophosphamide-vincristine and prednisone (CVP), cyclophos-
phamide-doxorubicin -vincristine and prednisolone (CHOP), cyclophosphamide-doxorubicin-etoposide-vincristine and prednisone (CHOEP), 
dexamethasone-cisplatin and high dose cytarabine; (DHAP), gemcitabine-dexamethasone and cisplatin (GDP), dexamethasone-methotrexate-
ifosfamide-asparaginase and etoposide (SMILE), cyclophosphamide-adriamycin and prednisolone (CHP), bone marrow transplant (BMT).
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Figure 1. Progression-free survival curve for the whole group. Kaplan-Meier analysis was used to estimate the 
time of events.

Figure 2. Overall survival curve of the whole group. Kaplan-Meier analysis was used to estimate the time  
of the event.
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