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A B S T R A C T
Background Peripheral T-cell lymphoma (PTCL) accounts for 10-15% of  all non-Hodgkin lymphomas. 
Five-year overall survival is very poor in all subtypes except in ALK positive anaplastic large cell 
lymphomas (ALCL). Patients in relapsed-refractory (RR) setting, treatment options are very limited, 
particularly in patients with poor performance or advanced age. Pralatrexate has been shown to improve 
remission and survival rates in RR PTCL. We aimed to evaluate the response rates, efficacy and adverse 
event profile of  pralatrexate used in RR PTCL in our center.
Material and Methods Patients followed in hematology department of  Mersin University with the 
diagnosis of  RRPTCL and treated with pralatrexate were included in study. Their demographical and 
clinical data were documented. Response to treatment with pralatrexate was evaluated.
Results Median follow up time was 14 months and mean age at diagnosis was 50.6 (±17.9) in totally 
11 patients. Patients received median 2 cycles of  pralatrexate. Six patients were refractory to treatment 
while 5 patients achieved at least partial remission. 
Conclusions PTCL has the worst prognosis among all types of  lymphomas. Cure rates are still low and 
new therapeutic options are needed.
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Introduction

Peripheral T-cell lymphoma (PTCL) accounts 
for 10-15% of all non-Hodgkin lymphomas 
(NHL). PTCL-not otherwise specified (PTCL-
NOS), angioimmunoblastic T cell lymphoma 
(AITL), NK/T cell lymphoma, adult T-cell 
leukemia/lymphoma (ATLL), anaplastic large cell 
lymphoma (ALCL, ALK+, ALK-) are the most 
common subtypes.1 Five-year overall survival is 
70-79% in ALK+ ALCL, while it is quite poor 
in other subtypes (14% to 35%). Similar to B-cell 
lymphomas, anthracycline-based chemotherapies 
such as cyclophosphamide, doxorubicin, vincristine 
and prednisolone, etoposide (CHOP/CHOEP) or 
cyclophosphamide, vincristine, doxorubicin and 
dexamethasone (hyperCVAD) are used in front-
line treatment. Stem cell transplantation (SCT) 
should be planned as consolidation procedure 
after high-dose chemotherapy in patients who 
achieved remission and are eligible.2 Allogenic 
SCT should be considered in patients in relapsed 
or refractory (RR) setting. In CD30-positive 
PTCL, brentuximab vedotin have been approved 
based on the randomized ECHELON-2 clinical 
trial.3 In patients who are resistant or intolerant 
to first-line therapy or who have relapsed disease; 
alemtuzumab, bortezomib, gemcitabine, histone 
deacetylase inhibitors (romidepsin, belinostat), 
pralatrexate, monoclonal antibodies (brentuximab, 
mogamulizumab) are among the new treatment 
options.4 Pralatrexate, a dihydrofolate reductase 
inhibitor, has been shown to improve remission 
and survival rates in PTCL patients both in early 
clinical studies and in the PROPEL study and got 
FDA approval in 2009, and its benefit has been 
proven by subsequent studies.5-7 In our study, we 
aimed to evaluate the response rates, efficacy and 
adverse event profile of pralatrexate in patients 
with RR-PTCL in our center.

Material and Methods

Data of patients followed in hematology 
department of Mersin University Hospital 
between 1 January 2017 and 1 January 2021 
with the diagnosis of PTCL were retrospectively 
analyzed. Patients treated with pralatrexate with 
this diagnosis were included in the study. The 

demographical data of the patients, pathological 
subtypes, follow-up periods, the number of cycles 
of pralatrexate they were treated, the number of 
chemotherapy lines before pralatrexate, side effects 
and reasons of death were documented. Response 
assessment was performed with positron emission 
tomography-computerized tomography (PET-
CT) after 2 cycles of treatment. The proportion of 
patients with at least partial response was defined 
as overall response rate (ORR). Patients that 
responders and non-responders were compared in 
terms of demographics, age at diagnosis, follow-
up time, stage, pathological subtypes, number of 
prior chemotherapy lines and cause of death. The 
data obtained were evaluated and compared with 
literature.

Shapiro-Wilk test was used for normality control 
of continuous variables. Standard deviation values 
were given for normally distributed variables, 
min-max and median values were given for non-
conforming variables.

Results

Data of a total of 11 patients were accessed.  
Mean age at diagnosis, median follow-up 
time, median number of lines of treatment 
prior to pralatrexate, median number of 
cycles of pralatrexate, distribution of gender, 
histopathological subtypes and stage of patients 
are summarized in Table 1. Prior to pralatrexate, 
8 patients received 2 lines and the others 
received 3 lines of treatment. First-line treatment 
was CHOP (cyclophosphamide, vincristine, 
cyclophosphamide, dexamethasone) in 8 patients, 
EPOCH (etoposide, prednisone, vincristine, 
cyclophosphamide, doxorubicin) in 2 patients and 
dose adjusted EPOCH in 1 patient. No patient 
had stem cell transplantation prior to pralatrexate. 
Patients were treated with a median of 2 cycles of 
pralatrexate. ORR was 45% (4 patients; complete 
remission [CR], and 1 patient; partial remission 
[PR]). Two of 5 responder patients were relapsed. 
One of them was not eligible for SCT, and relapsed 
in fourth month of pralatrexate treatment, and 
the other relapsed with central nervous system 
involvement during the preparation for autologous 
SCT and has died. Patients treated with 
combination of pralatrexate and romidepsin were 



all refractory. As hematological adverse event: 
moderate neutropenia was seen in 5 of patients. 
One patient suffered from delayed wound healing. 
Patient who achieved PR died due to severe heart 
failure (ejection fraction; 20%) that occurred 
during the treatment. The mean age of the patients 
who were died was 68.6. In all three patients who 
were assessed, CD30 were positive. The responder 
and non-responder patients are compared in terms 
of mean age at diagnosis, gender, median follow 
up times, patological subtypes, stage, cause of 
death in Table 2.

Discussion 

Based on reports presenting real life data, it 
is clear that RR-PTCL has quite poor outcome 
among the other RR-NHLs, In a study, 153 patients 
with RR-PTCL reported to have 5.5 months 
median overall survival, while it was 2.5 months 
in another report.8,9 Although survival cannot be 
mentioned due to the small number of patients 
and the short follow-up period, relapsing rates and 
proportion of primary refractory patients in our 

study supports the information that the disease 
has poor prognosis.

Indeed, it is not exactly true to compare results 
of a clinical trail with large population with a real 
life data of a limited population. However we 
aimed to evaluate whether our results supported 
those in clinical trial. While the overall response 
rate was 29% in the PROPEL study, which 
accelerate the approval, it was 45% in our study.6 
This supports the promising results of pralatrexate 
treatment in other studies.10,11

When the characteristics of the patients with or 
without response were compared, it was observed 
that 80% of patients with PTCL-NOS were 
refractory to pralatrexate treatment, this result 
is consistent with literature which mentioned 
that NOS subtype has worse prognosis.2 Non-
responder patients were younger than responder 
patients. Although Amengual et al.12 reported 
better response rates with pralatrexate-romidepsin 
combination in a phase-1 study, none of the 
patients, treated with this combination responded 
in this study. Undoubtedly phase II, III study and 
real life data will yield more definitive and realistic 
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Table 1. The characteristics of 11 patients.
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Table 1. Characteristics of responding and non-responding patients.

results. On the other hand, the other combinations 
with bortezomib and gemcitabine are still under 
investigation and show promising.13,14

Mucositis is the most common adverse 
event in literature, but it is not detected in our 
patients so often.15 All patients were received 
prophylaxis for mucositis, but we doubted about 
lack of documentation of side effects in our 
clinic during the treatment periods. As the most 
common hematological adverse event inconsistent 
with the multicenter study of Hong et al.16, not 
thrombocytopenia but moderate neutropenia 
was seen in 5 of patients. While edema and  
tachycardia are the most common cardiac 
complications in literatüre, one of our patients 
who had no cardiac pathology except for left 
ventricular hypertrophy due to hypertension 
previously, got severe heart failure with treatment 
and died due to it.10

Limitations of the study includes small 
population of patients, shortness of follow-up 
duration, lack of assessment of CD30 marker in 
other 8 patients and lack of genetic assessment 
(such as mutations of TET2, IDH2, DNMT3A). 
Lack of documentation of adverse events is also 
the other limitation.

Conclusions

RR-PTCL has poor prognosis and there are 
few treatment options. Among these, pralatrexate 
has a proven efficacy. Despite all the positive 
and promising results, large population studies 
with long follow-up duration are needed and new 
mono and combined therapy modalities should be 
worked on.
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