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Background & objectives: Peripheral T cell lymphomas (PTCLs) are a heterogeneous group of non-
Hodgkin’s lymphomas (NHLs), with universally poor outcome. This study was undertaken to provide 
data on demographics and outcomes of patients with PTCL who underwent treatment in a single tertiary 
care centre in southern India.
Methods: Retrospective study was done on all patients (age ≥18 yr) diagnosed with PTCL from January 
2007 to December 2012. The diagnosis of PTCL was made according to the WHO Classification of 
Tumors of Hematopoietic and Lymphoid Tissues.
Results: A total of 244 adult patients were diagnosed with PTCL (non-cutaneous). The most common 
subtype was PTCL-not otherwise specified (35.7%), followed by anaplastic large cell lymphoma (ALCL), 
ALK negative (21.3%), natural killer/T cell lymphoma, angioimmunoblastic T-cell lymphoma (AITL), 
ALCL, ALK positive, hepatosplenic T cell lymphoma (HSTCL) and adult T cell leukaemia/lymphoma 
followed in frequency with 13.1, 11.5, 8.6, 8.2 and 1.6 per cent cases, respectively. The three-year 
Kaplan-Meier overall survival (OS) and event-free survival (EFS) for the patients who received 
chemotherapy (n=122) were 33.8±5.0 and 29.3±4.7 per cent, respectively. Various prognostic indices 
developed for T cell lymphomas were found to be useful. 
Interpretation & conclusions: Except for ALCL, ALK positive, all other PTCLs showed poor long-term 
outcome with CHOP-based chemotherapy. Novel therapies are needed to improve the outcome.
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Peripheral T cell lymphomas (PTCL) are a 
heterogeneous group of non-Hodgkin’s lymphomas 
(NHLs) which are of mature T cell origin1, accounting 
for only 10-15 per cent of all lymphoid malignancies2. 

A higher incidence has been described from Asia, 
especially natural killer T cell lymphoma (NKTCL) 
and adult T cell leukaemia, lymphoma (ATLL) 
subtypes2.

#Present address: Princess Margaret Cancer Centre, Toronto, Canada



 NEMANI et al: PERIPHERAL T CELL LYMPHOMA 465

The International Peripheral T Cell Lymphoma 
Project (IPTCLP)2 is the largest series describing 
pathological findings and outcomes in this group of 
patients. International Prognostic Index (IPI) was 
found to be useful for prognostication of PTCL, similar 
to that for B cell NHLs; however, certain PTCLs such 
as NKTCL are associated with poor outcome even with 
low IPI. Various new scoring systems, either subtype 
specific or non-specific with better risk stratification, 
have been compared; however, no single scoring 
system has been considered unanimously superior3. 
CHOP-based regimens have shown poor results in 
T cell lymphomas, with the notable exception of 
anaplastic large cell lymphoma (ALCL), ALK positive4. 
Molecular signatures by gene expression profiling have 
added to the understanding of these diverse groups of 
disorders4. With advances in understanding of disease 
biology and development of newer treatment options, 
the outlook towards PTCL, which was referred to as 
‘poor step child’ of lymphomas1, is changing and the 
future seems to be hopeful for improved outcomes in 
this universally fatal group of disorders. The aim of the 
present study was to review the incidence of various 
PTCLs in a single centre from south India and to study 
the outcomes for the patients who underwent treatment 
from January 2007 to December 2012.

Material & Methods

All adult (age ≥18) patients diagnosed with PTCL 
(non-cutaneous) presenting to the Haematology 
department at Christian Medical College (CMC), 
Vellore, India, between January 2007 and December 
2012 and whose data could be retrieved were included 
in this retrospective study. The study was approved by 
the Institutional Review Board. The diagnosis of PTCL 
was made in the department of Pathology, CMV, Vellore, 
according to the WHO Classification of Tumours of 
Hematopoietic and Lymphoid Tissues, Fourth Edition 
(2008)5. The immunohistochemistry markers used for 
diagnosis were CD3, CD4, CD8, ALK-1, CD56, CD30, 
EBV LMP-1, TIA-1, EMA, Ki-67, Granzyme B, CD43, 
CD138, CD20, PD-1, TDT, LCA, CD5, CD7, CD15, 
CD10, PAX-5, CD117, CD99 and CD21. T cell receptor 
clonality assay was performed in doubtful cases.

Results were analyzed in terms of the clinical 
characteristics and laboratory parameters at diagnosis and 
response to the different treatment regimens. Response to 
treatment was assessed by standard criteria6. All patients 
started on treatment were evaluated for response and 
outcome. Overall survival (OS) was measured from 

the start of therapy up to the date of death (from any 
cause). For the purpose of this analysis, patients who 
had relapsed or had progressive disease during therapy 
and then subsequently lost to follow up or opted for 
palliative care were considered as dead, 30 days after the 
last follow up. Event-free survival (EFS) was calculated 
from the start of therapy up to the first adverse event, i.e. 
relapse, progression, secondary malignancy or death.

Descriptive statistics were calculated for all 
variables. Differences in proportions were assessed 
using the Chi-square test. Survival curves were drawn 
by the Kaplan-Meier method and compared by the log-
rank test. SPSS 16.0 software (SPSS Inc., Chicago, IL, 
USA) was used for the analysis.

Results

Between January 2007 and December 2012, a total of 
972 adult patients were diagnosed with NHLs, of whom 
244 patients were diagnosed with PTCL (non-cutaneous) 
(25.1%). The most common subtype was PTCL-not 
otherwise specified (NOS) (n=83, 35.7%), followed by 
ALCL ALK negative (n=52, 21.3%). Others included 
NK-TCL (n=32, 13.2%), angioimmunoblastic T-cell 
lymphoma (AITL) (n=28, 11.5%), ALCL ALK positive 
(n=21, 8.6%), hepatosplenic T cell lymphoma (HSTCL) 
(n=20, 8.2%)  and ATLL (n=4, 1.6%). 

The clinical characteristics of all patients and those 
with different histological subtypes are shown in the 
Table. The median age was 45 yr (range 18-80 yr) with 
male predominance in all subtypes (n=202, 82.8%). 
The median age of patients with HSTCL and ALCL, 
ALK positive was found to be one decade earlier than 
the median age of the total patients. The majority of 
the patients had Stage III/IV disease except patients 
with NKTCL, where only 25 per cent cases (n=8) 
had advanced stage disease. Three patients had bone 
lesions. Bone marrow involvement was seen in 37.5 
per cent (n=75 of 200) of cases and almost all patients 
with HSTCL (n=18, 90%) and ATLL (n=4, 100%) 
showed bone marrow involvement. Hemophagocytosis 
was seen in nine cases of 200 (4.5%). B symptoms 
and elevated LDH were also found in 81 (n=189 
of 233) and 88 (n=177 of 199) per cent of patients, 
respectively. Median duration of symptoms before 
diagnosis was three months (range 1-48 months). 
Autoimmune manifestations were seen in six patients 
(one had immune thrombocytopenia and five had 
autoimmune haemolysis), all these patients had AITL. 
Hypergammaglobulinemia was found in five of 28 
AITL patients (17.9%).
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One hundred and twenty two of the total 244 patients 
proceeded with treatment at our centre. The distribution 
of all the patients is shown in Fig. 1. The majority 
of patients received CHOP-based chemotherapy 
(n=116, 95%). Sixty two per cent (n=76) of patients 
required admission during treatment for either febrile 
neutropenia or other chemotherapy-related side effects. 
The three-year Kaplan-Meier overall survival (OS) 
and EFS for the total patients on treatment (n=122) 
were 33.8±5.0 per cent (median follow up duration of 
14 months) and 29.3±4.7 per cent (median follow up 
duration of 8 months), respectively (Fig. 2A and B). In 
the group of patients who completed therapy (n=64), 
the median follow up was 24 months (range 7-92 
months). This group comprised 23 (35.9%) patients 
with ALCL and 23 (35.9%) patients with PTCL-NOS. 
The three-year Kaplan-Meier of OS and EFS for 
the PTCL-NOS (n=43), AITL (n=6), ALK-positive 
ALCL (n=18), ALK-negative ALCL (n=24), HSTCL 
(n=7), ATLL (n=3) and NK/T cell lymphoma (n=18) 
histological group were 27.4±7.8 and 62.5±21.3 
per cent, 59.0±11.9 and 47.2±11.9 per cent, 0 and 
33.3±27.2 per cent, 8.0±7.6 and 22.7±7.5 per cent, 
36.5±2.0 and 53.1±12.1 per cent, 37.7±11.4 and 0 per 
cent, 33.3±27.2 and 8.2±7.8 per cent, respectively.

Various prognostic scores were applied for risk 
stratification. In the case of NK/T cell lymphoma 
when the IPI was used as prognostic score, 57.1 
per cent (n=18) of the cases were in lower risk 
categories (low and low intermediate), while 42.9 
per cent (n=14) of the cases were in higher risk 
(high intermediate and high risk).

The three-year Kaplan-Meier OS and EFS for 
treated patients (n=116) when prognosticated by IPI 

score into low risk (n=25), low intermediate risk 
(n=20), high intermediate risk (n=50) and high risk 
(n=21) categories were 52.5±11.6 and 51.0±12.7 
per cent, 27.8±7.2 and 6.9±6.6 per cent, 52.5±12.6 
and 41.8±10.7 per cent, 22.5±6.7 and 8.2±7.6 per 
cent, respectively (Fig. 3A and B). The three-year 
Kaplan-Meier OS and EFS for treated patients 
(n=117) when prognosticated by prognostic Index 
for T-cell lymphoma (PIT) score into low risk (n=7), 
low intermediate risk (n=28), high intermediate 
risk (n=48) and high risk (n=34) categories were 
63.3±21.0 and 51.1±10.4 per cent, 31.2±7.8 and 
15.4±7.4 per cent, 57.1±18.7 and 40.3±10.0 per 
cent, 30.0±7.6 per cent versus 12.3±7.2 per cent, 
respectively (Fig. 4A and B).

Discussion

Although PTCL accounts for only 10 per cent 
of all NHL in the Western world2, the incidence of T 
cell lymphomas is higher in Asia, with an incidence 
of 20 per cent noted in a recent retrospective study 
from India7. As per the IPTCLP2, PTCL-NOS was 
the most common subtype, followed by AITL 
(Western countries) and ATLL and NK/T cell 
lymphoma in Far Eastern countries. The most 
common histological subtype in our study was 
found to be PTCL-NOS (35.7%) followed by 
ALCL, ALK negative (21.3%). The median age of 
diagnosis was concordant with published literature 
for ALCL, ALK positive and HSTCL while the 
diagnosis was one decade earlier for rest of the 
subtypes2.

Bony lesions were noted in only three patients 
(1.3%); however, bone marrow involvement was 

Table. Clinical characteristics of patients with peripheral T cell lymphomas (PTCL) by histological subtype
Diagnosis Median age 

(yr) (range)
Male (%) Stage III/

IV (%)
Marrow 

positive (%)
B symptoms  

(%)
PTCL (total cohort) (n=244) 45 (18-80) 82.8 74.0 37.5 81.1
PTCL-NOS (n=87/35.7%) 45 (18-80) 83.9 80.8 44.4 79.3
AITL (n=28/11.5%) 55 (38-74) 96.4 100 47.4 92.6
ALCL (ALK+) (n=21/8.6%) 30 (18-68) 90.5 61.9 0.0 66.7
ALCL (ALK-) (n=52/21.3%) 50 (18-78) 75.0 70.0 20.0 80.0
HSTCL (n=20/8.2%) 33 (18-69) 70.0 100.0 90.0 100.0
ATLL (n=4/1.6%) 52 (48-66) 75.0 100.0 100.0 100.0
NKTCL (n=32/13.1%) 41 (19-73) 87.5 25.0 16.7 71.9
NOS, not otherwise specified; AITL, angioimmunoblastic T cell lymphoma; ALCL, anaplastic large cell lymphoma; HSTCL, hepatosplenic 
T cell lymphoma; ATLL, adult T cell leukaemia/lymphoma; NKTCL, natural killer/T cell lymphoma; ALK+, anaplastic lymphoma 
kinase positive; ALK-, anaplastic lymphoma kinase negative
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seen in 37.5 per cent of patients. Data on specific 
extranodal sites involvement were not available in all 
cases. HSTCL had bone marrow involvement in 90 per 
cent of cases (n=18) and bone marrow involvement 
was least common with ALCL (ALK positive 0% 
and ALK negative 20%). This was comparable with 
published literature2. All patients with AITL, HSTCL 
and ATLL had Stage III/IV disease, whereas only 25 
per cent cases of patients with NK/T cell lymphoma 
had Stage III/IV disease. The incidence of advanced 
stage disease was higher when compared to IPTCLP, 
possibly a reflection of differences in health-seeking 
behaviour.

Associated autoimmune manifestations in 
the form of autoimmune haemolytic anaemia and 
immune thrombocytopenia were found in six 
patients and all had a histological diagnosis of AITL. 
Hypergammaglobulinemia was found in 17.9 per cent of 
patients with AITL, compared with an earlier published 
study where it was seen in 30 per cent of cases8.

Prognostic scores such as IPI, IPTCLP score, PIT 
and mPIT when applied showed significantly poorer 
outcomes in high-risk groups9-12. In case of NK/T 
cell lymphoma when NKPI was used as a prognostic 
score, the majority of the patients (71.4%) were 
assigned to higher risk categories, compared to 42.9 

Fig. 1. Flowchart showing outcomes in patients with peripheral T cell lymphomas (PTCL) studied. CR, complete remission; Allo, allogeneic; 
Auto, autologous; SCT, stem cell transplant, PR, partial response.
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per cent in the high-risk group when prognosticated 
by IPI. Considering the poor prognosis even with 
localized disease, NKPI is suggested to be used as a 
prognostic scoring system for this condition. Using 
PIAI as prognostic score for AITL, 84 per cent were 
in a high-risk category which was consistent with 
the previous study8. In view of a small number of 
patients with AITL and NK/T cell lymphoma receiving 
treatment, survival difference depending on PIAI and 
NKPI could not be assessed in the present study.

Chemotherapy was administered to 122 patients, 
and majority received CHOP-based chemotherapy. 
Almost half of the patients required admission due to 
febrile neutropenia and other chemotherapy-related 
side effects. Growth factor support was used to augment 
neutrophil recovery in 59.3 per cent patients. Median 
follow up was only eight months. In view of only a 
few patients undergoing stem cell transplant, statistical 
correlation of the transplant data could not be done.

Our study showed the overall poor long-term 
outcome with CHOP-based chemotherapy in 

this group of patients (excluding ALCL, ALK 
positive), emphasizing the need for more intensive 
chemotherapeutic regimens. Median follow up 
duration was only eight months for the patients who 
were treated. In the group of patients who completed 
therapy (n=64), the median follow up was 24 months 
(range 7-92 months). This group comprised 23 (35.9%) 
patients with ALCL and 23 (35.9%) patients with 
PTCL-NOS. The OS and EFS of patients including 
all subgroups by IPI, PIT, mPIT and IPTCLP were 
significantly inferior in high-risk groups. 

Even under ideal conditions, intensification of 
therapy has yielded only marginal benefits13,14, with the 
exception of the addition of etoposide15 and possibly, 
autologous stem cell transplant16. Recent advances in 
the treatment of relapsed PTCL have included the use 
of romidepsin and pralatrexate17,18, but the addition 
of these agents to upfront therapy has not shown 
promising results19,20.

Fig. 3. Kaplan-Meier curve showing overall survival (OA) (A) 
and event-free survival (EFS) (B) according to the International 
Prognostic Index (IPI) score in all treated patients.

A

B

Fig. 2. Kaplan-Meier curve showing overall survival (OA) (A) and 
event-free survival (EFS) (B) in the total treated patients (n=122) 
who received chemotherapy..

A

B
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PTCL is a diverse group of NHL with poor overall 
outcome compared to their B cell counterparts. Failure 
of CHOP-based chemotherapy warrants search for 
novel and affordable agents for treatment.
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