1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Leuk Lymphoma. Author manuscript; available in PMC 2016 June 02.

-, HHS Public Access
«

Published in final edited form as:
Leuk Lymphoma. 2015 January ; 56(1): 256-259. doi:10.3109/10428194.2014.914194.

Prognostic Significance of FDG-PET in Peripheral T-Cell
Lymphoma Treated with Stem Cell Transplantation: A
Retrospective Analysis

Lauren Shea, M.S., Jingxia Liu, Ph.D., and Amanda Cashen, M.D.
Institution: Washington University

Peripheral T-cell lymphomas (PTCL), representing 5-10% of all non-Hodgkin lymphomas,
are a heterogeneous group of disorders associated with an overall poor prognosis (1).
Autologous stem cell transplantation (SCT) shows some efficacy in relapsed or refractory
PTCL, with 3- to 5-year survival rates ranging from 33% to 69% in various retrospective
studies (2). Several prospective studies have also evaluated up-front autologous SCT in first
remission for PTCL, and some experts endorse this approach as the current standard of care
(3). Given the relatively rare and heterogeneous nature of these malignancies, and the lack of
large prospective trials, better means of assessing response to chemotherapy and identifying
candidates for transplantation are needed.

Positron emission tomography using [18F]fluorodeoxyglucose (FDG-PET) is a useful
modality in both the initial staging of PTCL and in re-staging after relapse or treatment (4).
In other aggressive lymphomas such as diffuse large B-cell lymphoma and Hodgkin
lymphoma, PET performed after salvage chemotherapy has been shown to have important
prognostic implications for risk of relapse after subsequent SCT (5,6,7). Although obtaining
a pre-transplantation FDG-PET is routine clinical practice, the ability of FDG-PET to
predict long-term post-transplantation outcomes in PTCL has not been established.

In this retrospective study of 48 patients with PTCL, we compared the 3-year PFS and OS of
patients with positive and negative pre-transplantation FDG-PET studies. Patients were
included if they carried a histologically confirmed diagnosis of PTCL, underwent autologous
or allogeneic stem cell transplantation at our institution between August 1, 2003 and August
1, 2012, were at least 18 years of age at the time of transplantation, and underwent an FDG-
PET study after the initiation of chemotherapy and no more than 110 days prior to
transplantation. A variety of PET systems and image acquisition protocols were used during
the study period. Accredited nuclear medicine physicians interpreted FDG-PET studies at
the time of acquisition. These individuals were not blinded to patients’ clinical information
or to prior FDG-PET results. For retrospective analysis, both digital images and initial image
reports were reviewed when available (for 36/48 and 48/48 patients, respectively). FDG-PET
studies were interpreted as positive or negative according to the International Harmonization
Project in Lymphoma guidelines (8). Data contributing to the International Prognostic Index
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(1P1) (9) and Prognostic Index for PTCL-U (PIT) (10) at the time of relapse pre-
transplantation (or at the time of presentation for those transplanted in first remission) were
determined when possible from the medical record (for 43/48 patients). Variables for the
PET-positive and -negative groups were compared using the chi-square statistic or Fisher's
Exact test for categorical and the Kruskal-Wallis test for continuous variables. Primary
endpoints were OS and PFS. Overall survival was defined as time from date of
transplantation to death due to any cause or censored at the last follow-up. Progression-free
survival was defined as from date of transplantation to relapse or death from any cause.
Univariate and multivariate analysis through Cox proportional-hazards models were used to
evaluate selected variables for OS and PFS. SAS version 9.3 (Cary, NC) was used to
perform all statistical analysis.

Baseline demographic data and prognostic variables are displayed in Table I. 52% of
patients presented with a new diagnosis of PTCL; the remainder received pretransplantation
chemotherapy for relapsed disease. The median age at transplantation was 56 (range 25-73).
77% of patients presented with advanced (stage I11-1V) disease prior to pre-transplantation
chemotherapy, and 46% had documented bone marrow involvement. A variety of
chemotherapy regimens were employed prior to transplantation, the most common being
CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone)-like regimens (7= 9),
platinum-based regimens (7 = 19), and a frontline regimen incorporating CHOP,
methotrexate, and GVD (gemcitabine, vinorelbine, doxorubicin) (n= 11). Thirty-seven of
the patients underwent autologous transplantation and 11 underwent allogeneic
transplantation. For all but one patient, type of transplant was determined prior to the pre-
transplant FDG-PET.

Thirty-one of the 48 patients (65%) achieved a negative FDG-PET prior to transplantation,
including 64% of patients transplanted in first remission and 65% of patients treated for
relapse. Patients with positive and negative FDG-PET were well-matched with respect to
prognostic variables at baseline; IP1 and PIT score did not differ between the groups.
Patients with a positive FDG-PET were significantly more likely to undergo allogeneic
transplantations than those with a negative FDG-PET, however (p= 0.04) (Table I). FDG-
PET was performed at the completion of pre-transplantation chemotherapy for 20 of the 48
patients (42%); for the remaining patients, at least one additional cycle of chemotherapy was
delivered after FDG-PET and prior to transplantation. Rates of PET-negativity for patients
who underwent FDG-PET midway through chemotherapy and at the completion of
chemotherapy were 57% and 75%, respectively.

At median follow-up of 1.6 years (range, 0.1-6.8 years), 3-year PFS and OS for the entire
cohort of patients were 41% (95% CI 24%- 58%) and 65% (95% CI 45%-79%), respectively
(Figure 1a). A negative pre-transplantation FDG-PET was not associated with improved 3-
year PFS. PFS for PET-negative and PET-positive patients was 48% (95% CI 24%-68%) and
31% (95% CI 9% — 56%), respectively (p = 0.15) (Figure 1b). In contrast, a significant
association was observed between OS and pre-transplantation FDG-PET result. For PET-
negative patients, 3-year OS was 81%,0 (95% CI 56%-93%), as compared to 31% (95% ClI
6%-62%) for PET-positive patients (p = 0.01) (Figure 1c). When patients who underwent
autologous and allogeneic transplantations were analyzed separately, neither PFS nor OS
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was associated with pre-transplantation FDG-PET result in either group (data not shown).
Similarly, neither PIT nor IPI score was predictive of PFS or OS in our cohort (data not
shown).

In this cohort of PTCL patients, a negative FDG-PET prior to transplantation was not
associated with improved 3-year PFS. Our findings are in contrast to classical Hodgkin
lymphoma (7,11,12) and B-cell non-Hodgkin lymphoma (5,6) where a negative pre-
transplantation FDG-PET has been consistently prognostic of PFS and/or OS. It is important
to note, however, that as a retrospective study, this analysis was limited by the heterogeneity
of the pre-transplantation chemotherapy received, and by the inclusion of both autologous
and allogeneic transplantations with several different conditioning regimens. A variety of
FDG-PET systems and acquisition protocols were employed as well, and the timing of
FDG-PET was not standardized, although these variations represent actual clinical practice.
Our cohort included patients with several histological subtypes of PTCL, each of which may
be characterized by a different natural history (1) and response to therapy (13). Despite these
limitations, our data represent the first analysis of the prognostic value of pre-transplantation
FDG-PET in PTCL to our knowledge. The lack of demonstrable prognostic utility we
observed questions the routine use of pre-transplantation FDG-PET in this patient
population, and highlights the need for larger, prospective studies to address this issue.

Though PET-positive and PET-negative patients were well-matched overall with respect to
demographic and prognostic factors, patients with a positive FDG-PET were significantly
more likely to receive allogeneic transplantation than those with a negative FDG-PET (Table
1). For 98% of patients, FDG-PET result did not influence the decision to pursue allogeneic
vs. autologous transplantation because the transplantation decision was made before the
FDG-PET was performed. Instead, the higher frequency of positive FDGPET prior to
allogeneic transplantation may be a reflection of more aggressive disease in patients directed
toward allogeneic transplantation. If PET-positive patients were affected by more aggressive
disease, however, this was not indicated by the IPI and PIT prognostic models, which
showed equivalent risk profiles in the PET-positive and PET-negative groups (Table I).

The 3-year PFS (41%) and OS (65%) of the patients in this cohort are similar to values
reported in previous studies of SCT as either upfront or salvage therapy in PTCL (2).
Though a statistically significant association between a negative FDG-PET and improved 3-
year OS was observed, this association was not seen for PFS. This discrepancy might be in
part explained by the fact that six of the patients who achieved a negative FDG-PET prior to
transplantation went on to receive a second or third transplantation, three of whom had not
relapsed at the time of last follow-up. Thus, these individuals showed long-term post-
transplantation OS, but not PFS.

This preliminary study suggests that in patients with PTCL, the risk of relapse remains high
even after a negative pre-transplantation FDG-PET. To better define the role of this imaging
modality, pre-transplantation FDG-PET should be incorporated into larger, prospective
studies of SCT in PTCL, a possibility that is perhaps more feasible in light of the increasing
role of up-front autologous SCT in treating these aggressive malignancies (2,3). Similarly,
neither the IPI nor the PIT prognostic model was able to accurately risk-stratify patients in
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this cohort. Improved prognostic models are clearly needed to identify those patients most at
risk of relapse, who might benefit from post-transplantation maintenance chemotherapy
and/or molecularly targeted agents.
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Figure 1.
PFS and OS for the entire cohort (a); PFS by FDG-PET result (b); and OS by FDG-PET

result (c).
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