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Abstract

The natural history of limited-stage peripheral T-cell lymphomas PTCL remains poorly defined. 

Therefore, we examined outcomes in patients with the most common PTCL subtypes (PTCL, 

NOS, AITL, ALCL) and limited-stage disease. In this retrospective, multicenter study, 75 patients 

with limited-stage disease were identified. The median event-free (EFS) and overall survival (OS) 

observed were 2.1 and 6.5 years, respectively. In a landmark analysis excluding patients with 

primary refractory disease, no significant benefit was observed for patients undergoing 

consolidative radiation therapy. With the exception of patients undergoing salvage hematopoietic 

stem cell transplantation, survival following disease relapse or progression was poor, thus 

highlighting the need for improved therapeutic strategies.
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INTRODUCTION

Peripheral T-cell lymphomas (PTCL) account for approximately 10% of non-Hodgkin 

lymphomas (NHL) in North America. Many patients with these aggressive NHL present 

with advanced stage disease and extranodal involvement. Among those with PTCL, not 

otherwise specified (PTCL, NOS), approximately 70% present with advanced stage (III/IV) 
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disease. Extranodal disease is common, being observed in one or more sites in ≈ 60–80% 

and ≈25–30% of patients, respectively (1–4). Not surprisingly, the natural history and 

optimal treatment, particularly the potential role of radiation therapy, for patients with 

limited stage PTCL is poorly understood.

Following initial anthracycline-based chemotherapy, patients with limited-stage PTCL 

frequently undergo consolidation with radiation therapy. The rationale for this approach is 

an extrapolation of studies performed in the more common aggressive B-cell NHL(5–7). 

Unfortunately, there is a paucity of data addressing the merits of consolidative radiation 

therapy in PTCL. Retrospective studies addressing this question are limited by a small 

sample size, the inclusion of various T- and NK-cell NHL subtypes, including extranodal 

NK/T cell lymphomas, for which the role of radiation therapy is established, and fail to 

account for the relatively high rates of primary refractory disease that may preclude 

subsequent consolidation with radiation therapy. Some of these studies appear to support 

consolidation with radiation therapy(2, 8–10), while others do not(11, 12). Therefore, we 

sought to examine outcomes at diagnosis and at the time of relapse in limited stage PTCL. In 

this retrospective multicenter study, we identified patients with the most common nodal 

PTCL histologies, including PTCL, NOS, angioimmunoblastic T-cell lymphoma (AITL), 

and anaplastic large cell lymphoma (ALCL), initially presenting with limited-stage (Ann 

Arbor stage I/II) disease. A landmark analysis including only those patients that achieved a 

response to induction chemotherapy was performed to examine the role of consolidative 

radiation therapy in limited-stage PTCL. Survival after relapse or progression among these 

patients was evaluated.

PATIENTS AND METHODS

Consecutive patients 18 years of age or older with biopsy-confirmed PTCL, NOS, 

angioimmunoblastic T-cell NHL (AITL), or anaplastic large cell lymphoma (ALCL) who 

were evaluated at the Mayo Clinic (between 1994 and 2009) or the University of Michigan 

(between 1988 and 2011) were considered for study inclusion. Patients with primary 

cutaneous disease were excluded. Patients with limited stage disease (Ann Arbor stage I/II), 

based on a complete staging evaluation (CT and/or PET, and bone marrow examination) 

were included in this study. Study approval was granted by the Institutional Review Board 

of each respective institution, in accordance with U.S. federal regulations and the 

Declaration of Helsinki. Clinical characteristics, including Ann Arbor stage (stage I vs. II), 

LDH, performance status, and treatments received, including radiation, were retrospectively 

collected. Diagnostic biopsy specimens were reviewed (A.L.F., N.G.B., M.S.L.) and 

classified in accordance with the 2008 World Health Organization classification whenever 

possible. Of the 75 cases examined, the lack of tissue availability precluded reclassification 

per the 2008 WHO classification in 17 cases (23%). EFS was calculated from the time of 

initial diagnosis to the time of progression, relapse, second-line therapy, or death from any 

cause. OS was calculated from the time of initial diagnosis to the time of death. Patients who 

did not experience any of these events were censored at the time of last contact. EFS and OS 

were estimated using the Kaplan-Meier method and two-tailed log-rank test (13). The Cox 

proportional hazards model was used to evaluate dichotomized variables. All data were 

analyzed using JMP 8 software (SAS, Cary, NC).
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RESULTS

The median age at diagnosis for this cohort of 75 limited-stage PTCL patients was 52 years 

(range, 19–88 years). Median follow up following diagnosis was 17 months for all patients, 

and 20 months for surviving patients. As summarized in Table 1, systemic ALCL (sALCL) 

was the most common subtype (46%), followed by PTCL, NOS (39%), and AITL (15%). 

Among sALCL cases, 40% were ALK+, 54% were ALK-, and ALK status was unknown in 

6%. The clinical characteristics of these patients are summarized in Table 1. High-risk 

features were infrequently observed. Extranodal disease was observed in 37 patients, and 

most commonly involved the skin, nasopharynx/sinuses, or gastrointestinal tract. Patients 

with primary cutaneous disease were excluded from this cohort. Most patients were <60 

years of age (68%) and had stage I disease (53%). Consequently, at least 60% of patients 

were considered low-risk by the International Prognostic Index (IPI) (14). Most patients 

(68%) were initially treated with anthracycline-based multiagent chemotherapy regimens, 

most commonly CHOP, and 3% of patients received non-anthracycline-based regimens. A 

minority of patients received either palliative regimens (9%), underwent surgical resection 

(1%), or were not treated (15%). Initial treatment was unknown in three patients.

In this cohort, 36 events and 24 deaths were observed. The median EFS and OS were 2.1 

(0.9-NR, 95% CI) and 6.5 (3.1-NR, 95% CI) years, respectively, for the entire cohort. The 

estimated 5-year overall survival was 51% (Figure 1). As summarized in Table 2, the 

prognostic significance of age, ECOG performance status, LDH, Ann Arbor stage (I vs. II) 

and histology (ALCL vs. PTCL, NOS/AITL) were examined on univariate analysis. Stage II 

disease was associated with inferior EFS, but only age, ECOG performance status, and LDH 

were associated with significantly inferior EFS and OS. On multivariate analysis, only age 

was independently associated with inferior EFS/OS (Table 2).

In order to examine the role of radiation therapy, we compared EFS and OS in patients who 

initially received multiagent chemotherapy alone (n=38) with those who underwent 

combined modality therapy (CMT) with consolidative radiation therapy (n=15). The clinical 

characteristics of patients undergoing CMT are summarized in Table 3. Chemotherapy alone 

was associated with a median EFS and OS of 1.3 and 4.3 years, respectively, and was not 

significantly different from the median EFS (not reached) and OS (not reached) observed in 

patients consolidated with radiation therapy (Figure 2a,b). Given the prevalence of primary 

refractory disease in PTCL, a subset of patients for whom radiation was intended never 

received radiation due to disease progression. The inclusion of these patients likely 

overestimates any apparent benefit associated with radiation. 47% of patients receiving 

chemotherapy alone experienced disease progression while on therapy or failed to achieve a 

complete or partial remission. Therefore, a landmark analysis excluding these patients was 

performed. With the exception of age, no significant differences in clinical characteristics 

between patients with chemosensitive disease who did or did not undergo consolidative 

radiation therapy were observed (Table 4). When only patients who initially responded to 

front-line chemotherapy were stratified by consolidation with radiation therapy, any 

potential benefit associated with consolidative radiation therapy was no longer apparent 

(Figure 2c,d).
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Among this cohort of limited-stage PTCL patients, 21 patients relapsed or had refractory 

disease following initial multiagent chemotherapy. The median age at relapse was 56 years 

(range 29–86 years), and ALCL was the most common histologic subtype (53%) observed, 

followed by PTCL, NOS (33%) and AITL (14%). Survival after first relapse or progression 

among these patients was compared with that observed among 111 patients with advanced-

stage disease who similarly received initial multiagent chemotherapy. Among patients with 

advanced-stage disease, the median age at relapse was 59 years (range 19–91 years), and 

PTCL, NOS was the most common histologic subtype (42%) observed, followed by AITL 

(29%) and ALCL (29%). The median time to relapse or progression was 10 months (range 

2–37 months) for limited-stage patients and 7 months (range 0.2–114 months) for advanced-

stage patients. The EFS/OS for both limited- and advanced-stage patients following first 

relapse or progression is shown in Figure 3(a, b). Among limited-stage patients, 81% 

received systemic therapies at relapse/progression, including single-agents (29%) or 

combination chemotherapy (52%). Six patients (29%) ultimately underwent allogeneic 

(n=3) or autologous (n=3) hematopoietic stem cell transplantation. A similar proportion of 

patients with advanced-stage disease received single-agent (18%) or multiagent (55%) 

therapies. Of these, 37 (33%) patients underwent allogeneic (n=12) or autologous (n=25) 

hematopoietic stem cell transplantation (HSCT). The median EFS and OS following first 

relapse/progression for limited-stage patients was 12 and 23 months, respectively (Figure 3c, 

d). The median EFS and OS following relapse/progression was 3 and 6 months, 

respectively, among patients with initially advanced-stage disease. With the exception of 

HSCT for patients with chemosensitive disease, treatment of relapsed/refractory PTCL is 

largely palliative. Among patients with relapsed/refractory PTCL who did not undergo 

salvage HSCT a median EFS and OS of 3 and 6 months, respectively, were observed.

DISCUSSION

The PTCLs are relatively rare and are commonly associated with advanced-stage disease. 

Therefore, a prospective, randomized-controlled trial addressing the role of radiation therapy 

among patients with limited-stage disease is not feasible. For this reason, we sought to 

examine the potential role of radiation therapy and the natural history of limited-stage PTCL 

in this retrospective, multicenter study. Previous studies have reported improved survival for 

patients undergoing consolidative radiation therapy (2, 8–10). Unfortunately, most of these 

studies fail to adjust for selection bias by including patients with primary refractory disease. 

Therefore, patients undergoing consolidation with radiation therapy are those with 

chemosensitive disease. In order to address this limitation, we performed a landmark 

analysis including only patients achieving a partial or complete remission with initial 

chemotherapy, and were unable to detect any meaningful improvement in EFS/OS for 

patients undergoing consolidation with radiation therapy.

This study has several important limitations, including a small sample size, particularly for 

patients receiving CMT. Patients receiving their initial treatment or subsequent evaluations 

at other institutions were not excluded from this study, and may contribute to the relatively 

short median follow up observed in this study conducted at two large academic centers. 

Staging evaluations in this cohort were largely performed with computerized tomography 

(CT) imaging. In contrast to 18F-fluorodeoxyglucose positron emission tomography (PET) 

Briski et al. Page 4

Leuk Lymphoma. Author manuscript; available in PMC 2016 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



imaging, the use of CT imaging for disease staging likely underestimates the extent of 

disease involvement in approximately 50% of patients (15). Therefore, it is likely that many 

of the patients included in this cohort may have had more extensive disease. This may be 

supported by the observation that all of the relapses observed in patients who had received 

radiation occurred at distant sites outside of the radiation field. As in diffuse large B-cell 

lymphoma (16), PET imaging following initial chemotherapy may identify patients with a 

suboptimal response who may preferentially benefit from consolidative radiation, as 

complete remissions (CR) may be achieved following radiation therapy among limited-stage 

PTCL patients failing to achieve a CR with initial chemotherapy (8). The role of radiation 

therapy in advanced-stage and bulky PTCL was not addressed in this study. While improved 

EFS/OS was not observed for patients undergoing consolidative radiation therapy in this 

study, the possibility remains that PET imaging may identify selected patients with limited-

stage PTCL for whom consolidative radiation therapy may be reasonable and beneficial. 

Future studies will be needed to address this question.

With the exception of hematopoietic stem-cell transplantation (HSCT), treatment following 

disease relapse or progression is largely palliative. A recent report from the British 

Columbia Cancer Agency described outcomes in 153 PTCL patients who did not undergo 

HSCT following first relapse or progression (17). Mak et. al. observed a median PFS and 

OS (5.5 and 3.1 months, respectively) that is nearly identical to the median EFS and OS 

observed in this study (3 and 6 months, respectively). Survival, particularly overall survival, 

following first relapse/progression was not markedly influenced by initial disease stage. The 

incorporation of HSCT was associated with improved survival following first relapse/

progression.

Collectively, the findings of this retrospective study further confirm the poor outcomes 

associated with relapsed/refractory PTCL and further highlight the need for improved 

therapies in both the front-line and salvage settings.
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Figure 1. 
Event-free (a) and overall (b) survival in limited stage PTCL (PTCL-NOS, AITL, and 

ALCL).
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Figure 2. 
Event-free (a, c) and overall (b, d) survival of limited stage PTCL (PTCL-NOS, AITL, 

ALCL) patients who received front-line combination chemotherapy with (—) or without 

(·····) radiotherapy. A landmark analysis, including those who achieved a complete or partial 

remission following front-line combination chemotherapy, is shown (c, d).
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Figure 3. 
Event-free (a) and overall (b) survival of limited and advanced staged PTCL (PTCL-NOS, 

AITL, ALCL) patients following first relapse or progression. Event-free (c) and overall (d) 

survival following first relapse or progression stratified by initial stage.
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Table 1

Patient characteristics (n=75).

Characteristic No. (%)

Age, years

 >60 24 32

Gender

 Male 44 59

Vital status

 Alive 50 67

 Deceased 25 33

Histology

 PTCL, NOS 29 39

 AITL 11 15

 ALCL 35 46

IPI

 0–1 45 60

 2–3 13 17

 4–5 0 0

 Missing 17 23

Ann Arbor stage

 I 40 53

 II 35 47

 Missing 0 0

Front-line treatment

 Multiagent 53 71

  Anthracycline-based 51 68

  Non-Anthracycline 2 3

 Other

  HD-Mtx 1 1

  Palliative* 6 8

  Resection 1 1

  None/observation 11 15

  Unknown 3 4

Stem-cell transplant

  Autologous 5 7

  Allogeneic 3 4

*
Palliative therapy includes steroids, retinoids, and radiation
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Table 2

Univariate and multivariate analyses for event-free (EFS) and overall survival (OS).

Prognostic factors

Univariate

EFS OS

HR (95% CI) P-value HR (95% CI) P-value

Age >60 2.89 (1.38–5.98) 0.005 6.27 (2.72–15.65) <0.0001

ECOG PS >1 3.99 (1.38–10.22) 0.01 8.70 (2.64–28.79) 0.0007

LDH >normal 3.38 (1.28–8.65) 0.01 3.72 (1.43–9.65) 0.008

Stage II 2.75 (1.28–6.38) 0.009 1.44 (0.61–3.40) 0.4

PTCL, NOS/AITL histology 0.66 (0.32–1.35) 0.2 0.74 (0.33–1.67) 0.5

Multivariate

EFS OS

HR (95% CI) P-value HR (95% CI) P-value

Age >60 3.43 (1.05–11.12) 0.04 6.57 (1.90–26.19) 0.003

ECOG PS >1 1.97 (0.46–8.94) 0.4 2.96 (0.67–15.72) 0.2

LDH >normal 1.46 (0.37–5.31) 0.6 1.12 (0.26–4.09) 0.9
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