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Abstract

BACKGROUND: The role of autologous stem cell transplantation (ASCT) in the first complete 

remission (CR1) of peripheral T-cell lymphomas (PTCLs) is not well defined. This study analyzed 

the impact of ASCT on the clinical outcomes of patients with newly diagnosed PTCL in CR1.

METHODS: Patients with newly diagnosed, histologically confirmed, aggressive PTCL were 

prospectively enrolled into the Comprehensive Oncology Measures for Peripheral T-Cell 

Lymphoma Treatment (COMPLETE) study, and those in CR1 were included in this analysis.

RESULTS: Two hundred thirteen patients with PTCL achieved CR1, and 119 patients with nodal 

PTCL, defined as anaplastic lymphoma kinase–negative anaplastic large cell lymphoma, 

angioimmunoblastic T-cell lymphoma (AITL), or PTCL not otherwise specified, were identified. 

Eighty-three patients did not undergo ASCT, whereas 36 underwent consolidative ASCT in CR1. 

At the median follow-up of 2.8 years, the median overall survival was not reached for the entire 

cohort of patients who underwent ASCT, whereas it was 57.6 months for those not receiving 

ASCT (P = .06). ASCT was associated with superior survival for patients with advanced-stage 

disease or intermediate-to-high International Prognostic Index scores. ASCT significantly 

improved overall and progression-free survival for patients with AITL but not for patients with 

other PTCL subtypes. In a multivariable analysis, ASCT was independently associated with 

improved survival (hazard ratio, 0.37; 95% confidence interval, 0.15–0.89).

CONCLUSIONS: This is the first large prospective cohort study directly comparing the survival 

outcomes of patients with nodal PTCL in CR1 with or without consolidative ASCT. ASCT may 

provide a benefit in specific clinical scenarios, but the broader applicability of this strategy should 

be determined in prospective, randomized trials. These results provide a platform for designing 

future studies of previously untreated PTCL.

Keywords

anaplastic lymphoma kinase (ALK)–negative anaplastic large cell lymphoma; angioimmunoblastic 
T-cell lymphoma (AITL); autologous stem cell transplant; first complete remission; nodal 
peripheral T-cell lymphoma; peripheral T-cell lymphoma (PTCL) not otherwise specified (NOS)
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INTRODUCTION

Peripheral T-cell lymphomas (PTCLs) are a rare and heterogeneous group of diseases 

principally characterized by aggressive clinical behavior. In the United States, fewer than 

14,000 new cases of aggressive PTCLs were diagnosed between 2000 and 2012, and this 

underscores the rarity of these malignancies.1 Among the more than 20 histologic subtypes, 

3 major entities, including PTCL not otherwise specified (NOS), angioimmunoblastic T-cell 

lymphoma (AITL), and anaplastic large cell lymphoma (ALCL), which are called nodal 

PTCL, account for approximately 60% of all cases.2 Although some subtypes of PTCL, 

such as anaplastic lymphoma kinase (ALK)–positive ALCL and subcutaneous panniculitis 

T-cell lymphoma, are associated with more favorable outcomes, most PTCL cases have a 

poor prognosis, with the median survival ranging from 22 to 49 months and the 5-year 

survival rate being less than 30%.1–4

No consensus currently exists on the optimal management of PTCL in the frontline setting. 

One of the foremost efforts to improve the survival of patients with PTCL has been directed 

at the use of an aggressive treatment strategy incorporating high-dose chemotherapy 

followed by autologous stem cell transplantation (ASCT) in first complete remission (CR1). 

Several groups have reported that the attainment of complete remission (CR) before ASCT 

is a significant independent predictor of improved survival in patients with PTCL receiving 

upfront ASCT.5–7 However, there have been no randomized studies specifically designed to 

evaluate upfront ASCT in comparison with observation in CR1 for the management of 

PTCL, although some previous randomized trials examining aggressive B- and T-cell non-

Hodgkin lymphomas have included a small number of patients with PTCL.8–10 In addition, 

several retrospective and prospective, single-arm phase 2 trials have reported encouraging 

results with this approach,5,11–15 but comparing the results of these studies with historical 

controls is complicated by diverse eligibility criteria, suboptimal rates of transplantation 

among the intent-to-treat study populations, and differing rates of CR before ASCT.2,16 

Furthermore, many phase 2 studies exclude patients with chemoresistant disease (ie, less 

than CR) before ASCT by default, and they thereby inherently introduce a bias toward a 

select group of patients with more chemosensitive disease. Clearly, data from large phase 3 

randomized trials are needed to further elucidate the role of upfront ASCT in PTCL, but 

randomizing patients to an intense therapy such as ASCT versus observation is a formidable 

task, especially with a rare disease such as PTCL. Despite these limitations, the current 

National Comprehensive Cancer Network guidelines recommend (category 2A) 

consideration of ASCT in CR1 for most PTCL subtypes with the notable exceptions of low-

risk ALK-positive ALCL and extranodal natural killer/T-cell lymphoma (nasal type).17

The current study is designed to better our understanding of whether upfront ASCT confers 

superior survival outcomes to patients with nodal PTCL who achieve CR1. We analyzed a 

series of prospectively enrolled patients in the Comprehensive Oncology Measures for 

Peripheral T-Cell Lymphoma Treatment (COMPLETE) study, a large national cohort study 

of patients with newly diagnosed PTCL in the United States. Here we report the outcomes 

for patients who underwent ASCT in CR1 on the basis of multiple variables, including the 

staging, International Prognostic Index (IPI) score, and histological subtype.
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MATERIALS AND METHODS

Study Eligibility

The protocol was approved by the institutional review board (IRB) of each participating 

institution. Patients were eligible for enrollment in COMPLETE if they provided written 

informed consent and had a new diagnosis of histologically confirmed PTCL. All subtypes 

of PTCL were included except for those with a more indolent course, including precursor T/

natural killer neoplasms, T-cell large granular lymphocytic leukemia, mycosis fungoides 

other than transformed mycosis fungoides, Sézary syndrome, and primary cutaneous CD30-

positive disorders. Patients were required to be enrolled within 30 days of their initial 

management and were followed for at least 3 years for disease progression, subsequent 

treatment, and survival. Investigators were encouraged to approach all eligible patients and 

to consecutively enroll them after consent was obtained.

Response Assessment and Cohort Selection

Data were recorded prospectively through electronic case report forms. The response 

assessment was undertaken by the treating investigator according to the Revised Response 

Criteria for Malignant Lymphoma.18 The best response was recorded at the end of the initial 

treatment, and any changes in disease status were captured during yearly follow-up intervals. 

Patients were included in this analysis if their best response to the frontline chemotherapy 

was CR. Records for these patients were required to be digitally signed and locked by the 

treating investigator to be included in the analysis. Baseline, treatment, or follow-up records 

that were incomplete or had outstanding queries at the time of the analysis were excluded. 

Among the patients who underwent hematopoietic stem cell transplantation (HSCT), those 

who underwent allogeneic stem cell transplantation were excluded from the final analysis to 

make the study more consistent with current clinical practice.

Statistical Analysis

Descriptive statistics were used to summarize the baseline characteristics of the study 

cohort. For categorical and ordinal variables, frequencies and percentages were calculated. 

For continuous variables, descriptive statistics (numbers of patients, means, medians, 

standard deviations, and ranges) were provided. Null hypothesis testing used chi-square 

tests, t tests, and other nonparametric tests as required, with a 2-tailed P value ≤ .05 used to 

reject the null hypothesis. Survival-based analyses were performed with the Kaplan-Meier 

methodology with censoring as appropriate and were evaluated with a logrank test, with a 2-

tailed P value ≤ .05 used to reject the null hypothesis. A multivariable Cox proportional 

hazards regression model was used to assess the relation between prespecified variables and 

overall survival (OS). Hazard ratios (HRs) and associated 95% confidence intervals (CIs) 

were also calculated. Nonsignificant variables (eg, P > .05) were not removed from the final 

models. The assumption of proportional hazards for the multivariable Cox regression models 

was assessed with a test based on weighted Schoenfeld residuals versus the time. All 

analyses were performed with R version 3.1.0 or higher (R Foundation for Statistical 

Computing [https://www.r-project.org/]).
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RESULTS

Patient Characteristics

A total of 499 patients with PTCL were enrolled in COMPLETE over a period of 4 years 

between February 2010 and February 2014 from 56 academic and community centers. The 

characteristics of the patients enrolled in COMPLETE have been reported previously and are 

comparable to those of patients from the Surveillance, Epidemiology, and End Results 

program.19 The histology reports were reviewed by 5 independent hematopathologists.20 

Before the start of the initial treatment, 18 patients were removed from the study, most 

commonly because they were lost to follow-up or did not meet the eligibility criteria. Of the 

remaining patients, 213 achieved CR after frontline therapy and had the required locked 

records to be included in the analysis. Sixty-four patients (30%) underwent HSCT, whereas 

149 patients (70%) were treated without transplantation in CR1. The current analysis 

focused on 119 patients with nodal PTCL, which was defined as ALK-negative ALCL, 

AITL, or PTCL NOS, in CR1. Thirty-six patients underwent consolidative ASCT (the 

ASCT group) whereas 83 were treated without HSCT (the non-ASCT group). The baseline 

characteristics for the patients in CR1 are shown in Table 1, and those for the patients who 

did not achieve CR1 are shown in Supporting Table 1. There were no significant differences 

in demographics (ie, age, race, and sex) between the ASCT and non-ASCT groups, although 

higher proportions of the ASCT patients were male (P = .21) and younger than 65 years (P 
= .09) in comparison with non-ASCT patients. PTCL NOS accounted for approximately half 

of the diagnoses in both groups, but notably, significant differences were seen in the 

distribution of other PTCL subtypes between the ASCT and non-ASCT groups. The 

proportion of patients with AITL was higher in the ASCT group than the non-ASCT group 

(47% vs 22%; P = .01). Conversely, ALCL, which is associated with more favorable 

outcomes, was a more frequent diagnosis in the non-ASCT group than the ASCT group 

(31% vs 11%; P = .02). Furthermore, more patients undergoing ASCT in CR1 presented 

with advanced-stage (III/IV) disease (92% vs 64%; P < .01). The number of patients with 

advanced PTCL was evenly distributed between the ASCT and non-ASCT groups for ALK-

negative ALCL (50% vs 53.8%; P = .89) and AITL (100% vs 83.3%; P = .08), but the 

largest difference was observed in the PTCL NOS group, in which a significantly higher 

proportion of patients in the ASCT group had advanced-stage disease in comparison with 

the non-ASCT group (93% vs 61.5%; P = .02).

Treatment of Patients With PTCL in CR1

Of the 119 patients with nodal PTCL in CR1, 83 received chemotherapy without ASCT 

consolidation, and 36 underwent ASCT. Transplantation was not considered for the 

following reasons (as indicated by the treating physician): physician choice (55%), PTCL 

subtype (21%), patient age/comorbidities (14%), cost/insurance (3%), and others (18%). The 

majority of patients received an anthracycline-containing regimen as the first-line treatment.
19 Various conditioning regimens were used for ASCT according to the institutional 

standards, although the combination of carmustine, etoposide, cytarabine, and melphalan 

(BEAM) or different variations of BEAM were most commonly used.
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Outcomes of Patients With PTCL in CR1

The median follow-up for patients with nodal PTCL in CR1 was 2.8 years (interquartile 

range, 1.9–4.0 years). The median OS for 119 patients with nodal PTCL in CR1 was not 

reached, whereas 71 patients with nodal PTCL who did not achieve CR after the frontline 

chemotherapy had a median OS of 15.9 months (P < .01). The estimated 2-year OS and 

progression-free survival (PFS) rates for the CR1 patients were 75.3% (95% CI, 

67.8%-83.7%) and 63.4% (95% CI, 55.2%-72.9%), respectively, whereas they were 41.9% 

(95% CI, 31.6%-55.6%) and 19.3% (95% CI, 11.8%-31.8%), respectively, for the patients 

who did not achieve CR after the initial chemotherapy. Notably, there were no significant 

differences in survival outcomes by the type of chemotherapy regimen delivered (P = .90) or 

the treating institution (academic centers vs community centers; P = .15). Estimates of 

median OS and PFS among patients with PTCL in CR1, stratified by PTCL subtype, are 

shown in Figure 1. Regardless of their ASCT status, patients with ALK-negative ALCL had 

significantly longer OS than patients with AITL or PTCL NOS (medians not reached in any 

group; P = .10). The median PFS was similarly longer for patients with ALK-negative 

ALCL versus other subtypes. The median PFS was again not reached for ALK-negative 

ALCL, whereas the median PFS times were 35.1 and 46.1 months for AITL and PTCL 

NOS, respectively (P = .01). The median OS was not reached in the ASCT group but was 

57.6 months for the non-ASCT group; however, this did not meet statistical significance (P 
= .06; Fig. 2A). The estimated 2-year OS rate was 87.8% (95% CI, 77.3%-99.8%) for the 

ASCT group and 70.2% (95% CI, 60.9%-80.9%) for the non-ASCT group. The median PFS 

was 57.6 months in the ASCT group, whereas the non-ASCT group had a median PFS of 

47.5 months; again, however, the difference was not statistically significant (P = .23; Fig. 

2B).

Survival outcomes were compared between the ASCT and non-ASCT groups stratified by 

PTCL subtypes. There were no significant differences in median OS or PFS between the 

ASCT and non-ASCT groups for ALK-negative ALCL, with the median OS and PFS not 

reached in either group (P = .39 and P = .27, respectively; Fig. 3E,F). The estimated 2-year 

PFS rate for 4 patients with ALK-negative ALCL who underwent ASCT in CR1 was 100%, 

whereas the estimated 2-year PFS for 26 patients with ALK-negative ALCL who did not 

undergo ASCT in CR1 was 83.8% (95% CI, 70.5%-99.7%). The survival of patients with 

AITL appeared more favorable for the ASCT group versus the non-ASCT group (Fig. 

3A,B). For the patients with AITL in CR1, the median OS and PFS in the ASCT group were 

not reached, whereas those in the non-ASCT group had median OS and PFS times of 24.3 

and 18.6 months, respectively (P < .01 and P = .10). The estimated 2-year OS and PFS rates 

for patients with AITL in CR1 were 93.3% (95% CI, 81.5%-100%) and 68.8% (95% CI, 

48.4%-95.7%), respectively, in the ASCT group and 52.9% (95% CI, 33.8%-82.9%) and 

41.2% (95% CI, 23.3%-72.7%), respectively, in the non-ASCT group. The median OS and 

PFS were not significantly different between the ASCT and non-ASCT groups for patients 

with PTCL NOS (P = .78 and P = .46).

Additional univariate analyses were undertaken to explore the impact of ASCT on survival 

outcomes among various subgroups of patients with nodal PTCL in CR1. Attention was 

primarily focused on the characteristics historically associated with prognostic implications, 
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such as the stage, IPI score, and histologic subtype. Among patients with advanced-stage 

disease (Fig. 4A,B), OS was significantly longer for ASCT patients, for whom the median 

OS was not reached, in comparison with non-ASCT patients, for whom the median OS was 

48.4 months (P = .01). The estimated 2-year OS rate for patients with advanced-stage nodal 

PTCL was 87.2% (95% CI, 76.2%-99.8%) in the ASCT group and 58.4% (95% CI, 

46.2%-73.7%) in the non-ASCT group. An analysis of IPI scores revealed superior OS 

associated with ASCT among patients with intermediate-to-high IPI scores (2–4; Fig. 4C,D), 

with the median OS not reached in the ASCT group but 48.4 months in the non-ASCT group 

(P = .02). The estimated 2-year OS rates for patients with intermediate-to-high IPI scores 

were 87.6% (95% CI, 75.4%-100%) in the ASCT group and 59.2% (95% CI, 46.6%-75.2%) 

in the non-ASCT group. In a multivariable analysis of patients with nodal PTCL in CR1, 

ASCT was associated with superior OS with an HR of 0.37 (95% CI, 0.15–0.89; P = .03) 

independently of the stage, IPI score, or age (Table 2). An advanced stage (III/IV) was 

associated with an HR of 2.65 (95% CI, 1.08–6.55; P = .03), whereas ALK-negative ALCL 

and age had HRs of 0.35 (95% CI, 0.12–1.02; P = .05) and 1.02 (95% CI, 1–1.05; P = .09), 

respectively.

DISCUSSION

The current study is the first published report on the role of upfront ASCT for prospectively 

enrolled patients with PTCL, and it directly compares the outcomes of ASCT and non-

ASCT patients in CR1. The majority of reports describing survival outcomes with 

previously untreated PTCL are based on analyses of retrospective series. The COMPLETE 

registry represents the largest multi-institutional, prospectively collected PTCL database to 

date in the United States. In this national cohort study, the most clinically pertinent data, 

such as performance scores, histological subtypes, and laboratory values, were obtained 

prospectively to provide a higher level of evidence in the analysis. In addition, the current 

study secured a large sample size, which allowed the robust selection of PTCL subgroups to 

closely reflect the real-world data. This is especially important because PTCL is a highly 

heterogeneous disease. This study, however, is still subject to unintentional bias and 

confounding variables as an observational study. For example, the decision not to proceed 

with ASCT in CR1 was made on the basis of the physician’s choice for a relatively large 

number of patients, and this could have served as a potential source of bias. This serves as an 

important lesson for similar future prospective analyses: the factors for not pursuing ASCT 

in these patient populations need to be clearly delineated to eliminate any potential biases. 

Specifically, the bias is evident in the significant variance between the ASCT and non-ASCT 

groups with respect to some of the baseline characteristics in the current study. Although 

major demographic characteristics, including age, sex, and performance status, were similar 

in the 2 groups, significant differences in the proportions of histologic subtypes and stages 

were observed between ASCT and non-ASCT patients. Notably, the majority of patients 

with limited-stage PTCL did not undergo ASCT, whereas a significantly higher percentage 

of patients with poor-risk histologic subtypes, positive bone marrow involvement, and/or 

advanced-stage disease underwent ASCT in CR1. The observed variation highlights that 

baseline risk factors played a significant role in the determination of whether to proceed with 

ASCT or not in CR1. Nevertheless, it is notable that the ASCT group was associated with 
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superior survival outcomes, even though patients with high-risk features (ie, aggressive 

PTCL subtypes, advanced stage, and/or bone marrow involvement) were assigned to this 

group in comparison with the non-ASCT group. This indicates that the survival difference 

would have been even greater between the ASCT and non-ASCT groups if these potential 

biases had been removed.

In the absence of randomized clinical trial data, the role of ASCT for PTCL in the frontline 

setting remains controversial. The current recommendation to consider ASCT in CR1 for 

most PTCL subtypes is largely based on the results from a small number of phase 2, single-

arm studies. A study by the Nordic Lymphoma Group is the largest prospective study of 

upfront ASCT, and it enrolled 160 patients with PTCL; all subtypes were allowed with the 

exception of ALK-positive ALCL.11 One hundred thirty patients achieved CR (63%) or a 

partial response (37%), of whom 115 (88.5%) went on to ASCT. The 5-year OS and PFS 

rates for the intent-to-treat population were 51% and 44%, respectively. Outcomes by 

subtype revealed superior OS and PFS for patients with ALK-negative ALCL in comparison 

with patients with other PTCL subtypes. The second largest prospective study was 

conducted by Reimer et al12 and enrolled 83 patients with PTCL. Primary cutaneous 

lymphomas and ALK-positive ALCL were excluded. A total of 59 patients (71%) completed 

stem cell mobilizing therapy after CR (66%) or a partial response (34%) to induction 

therapy, with 55 undergoing ASCT. The 3-year OS rate was 48% for the intent-to-treat 

population. However, these studies all lacked direct comparisons of outcomes between 

ASCT and non-ASCT patients in CR1.

As expected, patients with nodal PTCL who had CR as their best response to the initial 

chemotherapy had significantly higher survival rates than those who did not achieve CR in 

the current study (median OS, not reached vs 15.9 months; P < .01). These data may serve as 

benchmarks for future studies. Notably, Abramson et al21 also reported that the response to 

initial therapy was one of the strongest predictors of improved survival in another US cohort 

study. Furthermore, our data demonstrated that patients with ALK-negative ALCL had better 

survival outcomes than patients with AITL or PTCL NOS, independently of their transplant 

status, and these data were concordant with the International T-Cell Project and Nordic 

Lymphoma Group data.11,22

In this study, there was no significant difference in survival between ASCT and non-ASCT 

patients when all patients with nodal PTCL were analyzed as a whole, although there was a 

trend toward improved OS associated with ASCT in CR1 (P = .06). When PTCL subgroups 

were analyzed, patients with AITL undergoing ASCT had significantly better survival rates 

than those who did not undergo ASCT in CR1, although definitive conclusions could not be 

made because of the smaller numbers when PTCL subgroups were analyzed individually. 

These data further support the potential benefit of upfront ASCT, especially in patients with 

AITL, shown by the data from the European Group for Blood and Marrow Transplantation 

group.6 In this retrospective analysis of 146 patients with AITL, the estimated 2-year OS and 

PFS rates for patients with AITL undergoing ASCT in CR1 were 81% and 70%, 

respectively, which were similar to our findings. Interestingly, ASCT had no significant 

effect on survival in patients with PTCL NOS in our study. We speculate that this could be 

due to the biology of the disease; however, the disease stage might have been a confounder 
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because a disproportional number of patients with PTCL NOS in the ASCT group had 

advanced-stage disease (93%) in comparison with the non-ASCT group (61.5%). This 

hypothesis was further supported when survival outcomes were analyzed by disease stage. 

Upfront ASCT was associated with significantly better survival for patients with advanced-

stage disease, regardless of the PTCL subtype. Similarly, ASCT had a significant impact on 

patient survival for those with intermediate-to-high IPI scores in CR1, regardless of the 

PTCL subtype. The estimated 2-year OS for these patients (87.6%) appeared higher than 

what was reported from a phase 2 study by Reimer et al,12 which showed relatively poor 

survival (estimated 2-year OS ~ 50%) in patients with high IPI scores despite ASCT. This 

difference can be partly explained by the nature of an intent-to-treat analysis in the phase 2 

study, where all intent-to-treat patients were included in the analysis, regardless of their 

response to the frontline therapy, whereas the current analysis selected only those who 

achieved CR before ASCT. In contrast to those with high-risk features, the benefit of upfront 

ASCT appeared less evident in patients with PTCL with limited-stage disease and/or low IPI 

scores. However, these data should be interpreted with caution because of the limited sample 

sizes. In our multivariable analysis, ASCT emerged as one of the strongest variables 

associated with favorable OS (HR, 0.37; 95% CI, 0.15–0.89), whereas an advanced stage 

was associated with poor OS (HR, 2.65; 95% CI, 1.08–6.55) in patients with nodal PTCL 

who achieved CR after frontline chemotherapy. This study is limited by the relatively short 

duration of follow-up (median follow-up ~ 34 months); however, a recent international 

cohort study by Maurer et al23 demonstrated that event-free survival at 24 months could be a 

clinically significant endpoint in PTCL, and this supports the high clinical relevance of the 

current study. Lastly, recent studies have shown the potential role of tumor biology, 

including chromosomal rearrangements of DUSP22 and TP63, in defining a group of 

patients with PTCL who may benefit more from ASCT. In a pooled analysis of 170 patients 

from 3 independent patient cohorts, ASCT was associated with superior survival for patients 

with PTCL NOS or ALK-negative ALCL with no evidence of chromosomal rearrangement 

of DUSP22.24 Although the current study lacks any direct tumor analysis, we believe that 

our clinical findings will provide valuable information for designing future trials, especially 

when they are combined with the tumor biology data.

In summary, this subset analysis of COMPLETE prospective data represents the largest 

direct comparison of survival outcomes for patients with nodal PTCL who undergo ASCT 

and those who do not undergo ASCT in CR1. Our findings demonstrate no statistical 

difference in survival between the ASCT and non-ASCT groups en masse. However, a 

relatively large sample size in the current study allowed us to explore various PTCL 

subgroups with superior statistical power in comparison with previous studies. Our 

univariate and multivariable analyses suggest that subgroups of patients with nodal PTCL, 

especially those with AITL and/or high-risk features (ie, advanced-stage disease or 

intermediate-to-high IPI scores), might benefit from consolidative ASCT in CR1. These 

results are of high clinical interest because they provide further guidance for the use of 

ASCT in patients with nodal PTCL. There is currently no such data-driven guidance 

available in the literature. The full extent of the benefit from upfront ASCT in nodal PTCL 

should be evaluated in prospective randomized trials, and the current study will serve as a 
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bridge to future trials by better defining the target patient populations that are likely to 

receive the greatest benefit from ASCT.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
(A) Overall survival and (B) progression-free survival for first complete remission patients 

with nodal PTCL (non-ASCT and ASCT patients combined) by subtypes: ALK-negative 

anaplastic large cell lymphoma, angioimmunoblastic T-cell lymphoma, and PTCL NOS. 

ALK indicates anaplastic lymphoma kinase; ASCT, autologous stem cell transplantation; 

NOS, not otherwise specified; PTCL, peripheral T-cell lymphoma.
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Figure 2. 
(A) Overall survival and (B) progression-free survival for first complete remission patients 

with nodal peripheral T-cell lymphoma: ASCT versus non-ASCT. ASCT indicates 

autologous stem cell transplantation.
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Figure 3. 
OS and PFS for first complete remission patients with nodal PTCL by subtypes (ASCT 

versus non-ASCT): (A,B) OS and PFS with angioimmunoblastic T-cell lymphoma, 

respectively; (C,D) OS and PFS with PTCL not otherwise specified, respectively; and (E,F) 

OS and PFS with ALK-negative anaplastic large cell lymphoma, respectively. ALK indicates 

anaplastic lymphoma kinase; ASCT, autologous stem cell transplantation; OS, overall 

survival; PFS, progression-free survival; PTCL, peripheral T-cell lymphoma.
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Figure 4. 
Overall survival in first complete remission patients with nodal peripheral T-cell lymphoma 

by risk factor: (A,B) limited versus advanced stage and (C,D) low IPI scores (0–1) versus 

intermediate/high (2–4) IPI scores. IPI indicates International Prognostic Index.

Park et al. Page 16

Cancer. Author manuscript; available in PMC 2021 July 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Park et al. Page 17

TA
B

L
E

 1
.

C
ha

ra
ct

er
is

tic
s 

of
 P

at
ie

nt
s 

W
ith

 P
T

C
L

 in
 F

ir
st

 C
om

pl
et

e 
R

em
is

si
on

C
ha

ra
ct

er
is

ti
c

N
on

-A
SC

T
 (

n 
= 

83
)

A
SC

T
 (

n 
= 

36
)

P

A
ge

 
<

65
 y

, N
o.

 (
%

)
39

 (
47

)
23

 (
64

)
.0

9

 
≥6

5 
y,

 N
o.

 (
%

)
44

 (
53

)
13

 (
36

)

 
M

ea
n 

±
 S

D
, y

64
.5

 ±
 1

3.
9

57
.5

 ±
 1

2.
6

 
R

an
ge

, y
24

–8
9

23
–7

5

Se
x,

 N
o.

 (
%

)

 
Fe

m
al

e
28

 (
34

)
8 

(2
2)

.2
1

 
M

al
e

55
 (

66
)

28
 (

78
)

R
ac

e,
 N

o.
 (

%
)

 
W

hi
te

65
 (

78
)

30
 (

83
)

.3
2

 
B

la
ck

11
 (

13
)

4 
(1

1)

 
A

si
an

3 
(4

)
0

 
O

th
er

/u
na

va
ila

bl
e

4 
(5

)
2 

(6
)

E
C

O
G

 p
er

fo
rm

an
ce

 s
ta

tu
s,

 N
o.

 (
%

)

 
0–

1
79

 (
95

)
35

 (
97

)
.6

1

 
2

4 
(5

)
1 

(3
)

 
3

0
0

H
is

to
lo

gi
c 

su
bt

yp
e,

 N
o.

 (
%

)

 
A

IT
L

18
 (

22
)

17
 (

47
)

.0
1

 
A

L
K

-n
eg

at
iv

e 
A

L
C

L
26

 (
31

)
4 

(1
1)

.0
2

 
PT

C
L

 N
O

S
39

 (
47

)
15

 (
42

)
.5

9

A
nn

 A
rb

or
 s

ta
ge

, N
o.

 (
%

)

 
I/

II
30

 (
36

)
3 

(8
)

.0
1

 
II

I/
IV

53
 (

64
)

33
 (

92
)

B
on

e 
m

ar
ro

w
 in

vo
lv

em
en

t, 
n/

N
 (

%
)

11
/4

0 
(2

8)
8/

13
 (

62
)

.0
3

IP
I 

sc
or

e,
 N

o.
 (

%
)

 
0–

2
59

 (
71

)
23

 (
64

)
.4

4

 
3–

4
24

 (
29

)
13

 (
36

)

Cancer. Author manuscript; available in PMC 2021 July 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Park et al. Page 18

C
ha

ra
ct

er
is

ti
c

N
on

-A
SC

T
 (

n 
= 

83
)

A
SC

T
 (

n 
= 

36
)

P

PI
T

 s
co

re
, N

o.
 (

%
)

 
1

18
 (

22
)

9 
(2

5)
.2

3

 
2

38
 (

46
)

15
 (

42
)

 
3

22
 (

27
)

6 
(1

7)

 
4

5 
(6

)
6 

(1
7)

Fi
rs

t-
lin

e 
ch

em
ot

he
ra

py

 
A

nt
hr

ac
yc

lin
e-

co
nt

ai
ni

ng
, N

o.
 (

%
)

54
 (

71
)

25
 (

71
)

.9
7

 
N

o.
 o

f 
cy

cl
es

, m
ea

n 
±

 S
D

4.
8 

±
 2

.3
4.

9 
±

 1
.9

.7
1

A
bb

re
vi

at
io

ns
: A

IT
L

, a
ng

io
im

m
un

ob
la

st
ic

 T
-c

el
l l

ym
ph

om
a;

 A
L

C
L

, a
na

pl
as

tic
 la

rg
e 

ce
ll 

ly
m

ph
om

a;
 A

L
K

, a
na

pl
as

tic
 ly

m
ph

om
a 

ki
na

se
; A

SC
T,

 a
ut

ol
og

ou
s 

st
em

 c
el

l t
ra

ns
pl

an
ta

tio
n;

 E
C

O
G

, E
as

te
rn

 
C

oo
pe

ra
tiv

e 
O

nc
ol

og
y 

G
ro

up
; I

PI
, I

nt
er

na
tio

na
l P

ro
gn

os
tic

 I
nd

ex
; N

O
S,

 n
ot

 o
th

er
w

is
e 

sp
ec

if
ie

d;
 P

IT
, P

ro
gn

os
tic

 I
nd

ex
 f

or
 P

T
C

L
; P

T
C

L
, p

er
ip

he
ra

l T
-c

el
l l

ym
ph

om
a;

 S
D

, s
ta

nd
ar

d 
de

vi
at

io
n.

Su
m

s 
m

ay
 e

xc
ee

d 
10

0%
 b

ec
au

se
 o

f 
ro

un
di

ng
.

Cancer. Author manuscript; available in PMC 2021 July 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Park et al. Page 19

TA
B

L
E

 2
.

C
ox

 R
eg

re
ss

io
n 

M
od

el
: O

ve
ra

ll 
Su

rv
iv

al

H
az

ar
d 

R
at

io
95

%
 C

I
In

ve
rs

e 
H

az
ar

d 
R

at
io

P

A
SC

T
0.

37
0.

15
–0

.8
9

2.
70

.0
3

St
ag

e 
II

I/
IV

2.
65

1.
08

–6
.5

5
0.

38
.0

3

A
L

K
-n

eg
at

iv
e 

A
L

C
L

0.
35

0.
12

–1
.0

2
2.

83
.0

5

A
ge

 (
y)

1.
02

1.
00

–1
.0

5
0.

98
.0

9

A
bb

re
vi

at
io

ns
: A

L
C

L
, a

na
pl

as
tic

 la
rg

e 
ce

ll 
ly

m
ph

om
a;

 A
L

K
, a

na
pl

as
tic

 ly
m

ph
om

a 
ki

na
se

; A
SC

T,
 a

ut
ol

og
ou

s 
st

em
 c

el
l t

ra
ns

pl
an

ta
tio

n;
 C

I,
 c

on
fi

de
nc

e 
in

te
rv

al
.

Cancer. Author manuscript; available in PMC 2021 July 09.


	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Study Eligibility
	Response Assessment and Cohort Selection
	Statistical Analysis

	RESULTS
	Patient Characteristics
	Treatment of Patients With PTCL in CR1
	Outcomes of Patients With PTCL in CR1

	DISCUSSION
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	TABLE 1.
	TABLE 2.

