
Regular Article

CLINICAL TRIALS AND OBSERVATIONS

Outcomes and prognostic factors in angioimmunoblastic
T-cell lymphoma: final report from the international
T-cell Project
Ranjana H. Advani,1 Tetiana Skrypets,2 Monica Civallero,2 Michael A. Spinner,1 Martina Manni,2 Won Seog Kim,3 Andrei R. Shustov,4

Steven M. Horwitz,5 Felicitas Hitz,6 Maria Elena Cabrera,7 Ivan Dlouhy,8 Jos�e Vassallo,9 Stefano A. Pileri,10 Giorgio Inghirami,11

Silvia Montoto,12 Umberto Vitolo,13 John Radford,14 Julie M. Vose,15 and Massimo Federico,2 on behalf of the T-cell Lymphoma Project

1Division ofOncology, Department ofMedicine, Stanford University, Stanford, CA; 2Department of Surgery,Medicine, Dentistry andMorphological Sciences with
Transplant Surgery, Oncology and Regenerative Medicine Relevance (CHIMOMO), University of Modena and Reggio Emilia, Modena, Italy; 3Sungkyunkwan Uni-
versity School ofMedicine, SamsungMedical Center, Seoul, South Korea; 4Division of Hematology, FredHutchinsonCancer Research Center, University ofWash-
ington Medical Center, Seattle, WA; 5Department of Medicine, Memorial Sloan-Kettering Cancer Center, New York, NY; 6The Swiss Group for Clinical Cancer
Research, Department of Oncology/Haematology, Cantonal Hospital, St Gallen, Switzerland; 7Secci�onHematolog�ıa, Hospital del Salvador, Universidad de Chile,
Santiago, Chile; 8Hematology Department, Hospital Clinic de Barcelona, Barcelona, Spain; 9A.C. Camargo Cancer Center, Universidade Estadual de Campinas
(Unicamp), Campinas, S~ao Paulo, Brazil; 10Division of Haematopathology, Istituto Europeo di Oncologia Istituto di Ricovero e Cura a Carattere Scientifico (IRCCS),
Milano, Italy; 11Department of Pathology and LaboratoryMedicine,Weill CornellMedicine, NewYork, NY; 12Department of Haemato-oncology, Barts HealthNHS
Trust, London,UnitedKingdom; 13Hematology, Citt�a della Salute edella ScienzaHospital andUniversity, Turin, Italy; 14ChristieNHSFoundation Trust,Manchester
Academic Health Science Centre, Manchester, United Kingdom; and 15University of Nebraska Medical Center, Omaha, NE

KEY PO INTS

� Contemporary
treatment approaches
for AITL remain
suboptimal.

� A novel prognostic AITL
score defined low-,
intermediate-, and high-
risk subgroups with dif-
fering outcomes.

Angioimmunoblastic T-cell lymphoma (AITL) is a unique subtype of peripheral T-cell lym-
phoma (PTCL) with distinct clinicopathologic features and poor prognosis. We performed
a subset analysis of 282 patients with AITL enrolled between 2006 and 2018 in the interna-
tional prospective T-cell Project (NCT01142674). The primary and secondary end points
were 5-year overall survival (OS) and progression-free survival (PFS), respectively. We ana-
lyzed the prognostic impact of clinical covariates and progression of disease within 24
months (POD24) and developed a novel prognostic score. The median age was 64 years,
and 90% of patients had advanced-stage disease. Eighty-one percent received
anthracycline-based regimens, and 13%underwent consolidative autologous stem cell trans-
plant (ASCT) infirst complete remission (CR1). Five-yearOS and PFSestimateswere 44%and
32%, respectively, with improved outcomes for patients who underwent ASCT in CR1. In

multivariate analysis, age ≥60 years, Eastern Cooperative Oncology Group performance status >2, elevated C-reactive
protein, and elevated b2 microglobulin were associated with inferior outcomes. A novel prognostic score (AITL score)
combining these factors defined low-, intermediate-, and high-risk subgroups with 5-year OS estimates of 63%, 54%,
and 21%, respectively, with greater discriminant power than established prognostic indices. Finally, POD24 was a pow-
erful prognostic factor with 5-year OS of 63% for patients without POD24 compared with only 6% for patients with
POD24 (P < .0001). These datawill require validation in a prospective cohort of homogeneously treated patients. Optimal
treatment of AITL continues to be an unmet need, and novel therapeutic approaches are required.

Introduction
Angioimmunoblastic T-cell lymphoma (AITL) is a unique sub-
type of peripheral T-cell lymphoma (PTCL) accounting for
�2% of all non-Hodgkin lymphomas and �15% to 20% of
PTCLs.1,2 AITL is generally a disease of older adults, with a
median age at diagnosis of�65 years, and is typically character-
ized by an aggressive course, with progressive lymphadenopa-
thy, hepatosplenomegaly, constitutional symptoms, anemia,
and hypergammaglobulinemia.3,4 Histopathologically, AITL is
characterized by a clonal T-cell infiltrate along with prominent

neovascularization.5 The neoplastic cells express pan T-cell anti-
gens (CD2, CD3, and CD5) and typically express CD4.6 The cell
of origin of AITL has been identified as a T follicular helper (TFH)
cell, and in the World Health Organization classification of lym-
phoid neoplasms, AITL now represents a subgroup of PTCLs
with TFH phenotype.7 Neoplastic cells express $2 (preferably
3) TFH-associated markers, including CD10, BCL6, PD-1/
CD279, ICOS, CXCR5, CXCL13, and CD154.7-9 Secondary
B-cell proliferations are also commonly observed in AITL and
are often positive for Epstein-Barr virus.10-13
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In a large international retrospective study of patients treated
between 1990 and 2002, outcomes for AITL were poor with
5-year overall survival (OS) and progression-free survival (PFS) esti-
mates of 32% and 18%, respectively.13 In the latter study, there
was no difference in outcomes in patients treated with or without
anthracyclines. In contrast, the prospective COMPLETE study
from the United States and a systematic review and meta-
analysis suggested improved outcomes with anthracycline-
containing regimens such as cyclophosphamide, doxorubicin, vin-
cristine, and prednisone (CHOP).14,15 Retrospective studies evalu-
atingmore intensive regimens have suggested improved PFSwith
the addition of etoposide to CHOP, particularly for younger
patients under age 60 years.16,17 A retrospective study from the
European Group for Blood and Marrow Transplantation sug-
gested improved outcomes for AITL patients undergoing autolo-
gous stem cell transplantation (ASCT) in first complete remission
(CR1).18

The present study evaluated outcomes of 282 patients with AITL
registered in the T-cell Project (TCP), an international prospective
cohort study in patients with mature T-cell and natural killer–cell
lymphomas. A key objective of the TCP was to better define the
clinical characteristics and survival outcomes of different PTCL
subtypes. To our knowledge, this subset analysis represents the
largest international prospective AITL cohort reported to date,
allowing for a real-world assessment of treatment practices, out-
comes, and prognostic factors for patients treated in the contem-
porary era.

Methods
Patients
We performed a subset analysis of patients with AITL enrolled
between September 2006 and February 2018 in the TCP (reg-
istered at clinicaltrials.gov under NCT01142674). Seventy-four
institutions in 13 countries (Argentina, Brazil, Chile, France,
Israel, Italy, South Korea, Slovakia, Spain, Switzerland, England,
United States, and Uruguay) served as enrollment sites. The
study was conducted in compliance with the Helsinki Declara-
tion, and approval was obtained from the institutional review
board at the coordinating center (Modena Cancer Center, Uni-
versity of Modena, and Reggio Emilia, Modena, Italy) and at
each participating center per institutional standards, with all
patients signing informed consent prior to registration. Con-
secutive patients with mature T-cell or natural killer–cell lym-
phomas diagnosed according to the World Health
Organization classification of tumors of hematopoietic and lym-
phoid tissues (editions 2001, 2008, or 2017) were registered
into the TCP at initial diagnosis before initiation of treatment.19

Eligible patients were adults (age$18 years) with adequate tis-
sue biopsy specimens for diagnosis and available clinical data,
including baseline information on disease staging, laboratory
parameters at diagnosis, treatment regimens received, and
follow-up for at least 5 years. The choice of treatment regimen
and consideration of ASCT after CR1 were at the discretion of
the treating physician. Full inclusion and exclusion criteria are
provided in the study protocol (supplemental Materials, avail-
able on the Blood Web site).

The TCP used a central dedicated database. Data were collected
on baseline clinical and disease characteristics, first-line treatment,

and response evaluation as assessed by the local investigators fol-
lowing standard institutional imaging protocols.20 Survival follow-
up was updated until database lock on 30 March 2019. Data on
radiotherapy dose and field and Epstein-Barr virus viral load
were not routinely collected.

Study end points
The primary end point of the study was OS at 5 years, measured
from the date of diagnosis until death from any cause or the date
of the last known contact for living patients. The key secondary
end point was PFS at 5 years, measured from the time of diagnosis
to the date of progressive disease assessment or death from any
cause. We also compared outcomes between patients with early
progression of disease within 24 months (POD24) after diagnosis
and those without POD24.21 Patients were not evaluable for
POD24 if they were censored or had died within 24 months with-
out POD. Other exploratory analyses included (1) comparison of
outcomes of patients #65 years old in CR1 who underwent
ASCT vs those who did not, and (2) outcomes by era (2006-
2010 [prior to the US Food and Drug Administration (FDA)
approval of romidepsin] vs 2011-2018 [reflecting increasing use
of novel agents]).

Statistical analysis
Standard descriptive analyses were performed for clinical and
demographic end points. Fisher’s exact tests were used to identify
associations between categorical variables. Mann-Whitney tests
were used to compare median age between groups. Two-tailed
values of P , .05 were considered statistically significant. Survival
estimates were calculated using the Kaplan-Meier method, and
time-to-event distributions were compared using log-rank tests
(univariate regression). Cox models were used to investigate the
association between survival outcomes and covariates (age $60
years, advanced-stage disease, elevated lactic dehydrogenase
[LDH], multiple extranodal sites, Eastern Cooperative Oncology
Group [ECOG] performance status .2, bone marrow involve-
ment, B symptoms, platelet count ,150000/mL, chemotherapy
regimen, and response to therapy) with hazard ratios (HRs) used
as a summary measure. Covariates identified to have an indepen-
dent prognostic effect on PFS were used to create a novel prog-
nostic score (AITL score). The performance of the AITL score was
compared with previously published prognostic indices, including
the International Prognostic Index (IPI),22 the Prognostic Index for
T-cell lymphoma (PIT),23 and the Prognostic Index for AITL (PIAI),4

using a measure of global fit (Akaike’s information criteria [AIC])
and concordance index (Harrell C-statistic), with low AIC values
indicating better fit and high Harrell C-statistic values indicating
better discrimination.24,25 High-risk disease was defined as IPI
$3, PIT $2, or PIAI $2, as previously reported.4,22,23 Statistical
analyses were performed using Stata (version 14.2) and SPSS (ver-
sion 20.0).

Results
Patient characteristics
Of 1553 patients eligible for analysis in the TCP, 282 patients
(18%) had a diagnosis of AITL (supplemental Figure 1). Biopsy
specimens were centrally reviewed in 231 cases (82%), and pathol-
ogy reports were centrally reviewed for all patients. AITL com-
prised 7% (22/299), 21% (80/384), 21% (147/689), and 18% (33/
181) of all T-cell lymphoma cases registered in South America,
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North America, Europe, and Asia, respectively, with significantly
fewer cases reported in South America compared with the other
geographic regions (P 5 .002). The geographic distribution of
patient enrollment is shown in supplemental Table 1. Additional
demographic features and patient characteristics are summarized
in Table 1. The median age at diagnosis was 64 years (range,
22-88 years), with a male predominance (60%). Ninety percent
of patients had advanced-stage disease. Lymphadenopathy was
present in 74% of patients, while splenomegaly and hepatomeg-
aly were reported in 31% and 22%, respectively. Polyclonal hyper-
gammaglobulinemia was present in 30% of patients. Skin rash,
hemolytic anemia, and other autoimmune phenomena occurred
in 14%, 12%, and 10% of patients, respectively.

Treatment regimens and outcomes
Complete treatment details were available in 216 patients, the
majority of whom (81%) received anthracycline-containing chemo-
therapy regimens with or without etoposide (16% and 65%,
respectively). The remaining patients received other chemother-
apy regimens without anthracyclines (11%) or supportive care
(8%). A total of 106 patients treated with curative intent achieved
a CR (51%), and 37 had a partial response (18%), for an overall
response rate of 69%. Thirteen percent of patients (N5 27) under-
went consolidative ASCT in CR1. The decision to undergo ASCT

in CR1 was preplanned and varied according to institutional prac-
tice. Only 3% of patients received consolidative radiotherapy.

At a median follow-up of 58 months, the 5-year OS and PFS esti-
mates for the entire patient cohort were 44% (95% confidence
interval [CI], 15% to 54%) and 32% (95% CI, 17% to 39%), respec-
tively (Figure 1). For patients receiving chemotherapy regimens
with and without etoposide, the 5-year OS estimates were 50%
(95%CI, 18% to 68%) and 43% (95%CI, 22% to 62%), respectively
(P 5 .769). There was no difference in OS or PFS for patients
treated in 2006-2010 (prior to the FDA approval of romidepsin)
compared with 2011-2018 (reflecting increasing use of novel
agents) (supplemental Figures 2 and 3). Patients who underwent
consolidative ASCT in CR1 (n 5 27) had superior outcomes com-
pared with transplant-eligible patients (age #65 years) who did
not undergo ASCT (n 5 56) with 5-year OS estimates of 89%
and 52%, respectively (P 5 .05), and 5-year PFS estimates of
79% and 31%, respectively (P 5 .022) (Figure 2). The characteris-
tics of patients transplanted in CR1 vs those who were not had sta-
tistically significant differences in bulky disease (.5 cm), anemia
(hemoglobin ,12 g/dL), and elevated LDH (supplemental Table
2). In total, 128 deaths were recorded, with 48% of deaths occur-
ring within 1 year from diagnosis and 84% occurring within 2 years
from diagnosis. The most common cause of death was progres-
sive disease (69%) followed by infection (16%), second malignan-
cies (1%), and other treatment-related toxicities (3%).

POD24
POD24 occurred in 73 patients (27%), while 193 patients werewith-
out disease progression within the first 24 months (73%). Of the 73
patients with POD24, 65 died within 24 months, while only 8 were
alive at the last follow-up. POD24was a powerful prognostic factor,
with 5-year OS and PFS estimates of 63% and 48%, respectively for
patients without POD24 vs only 6% and 2%, respectively, for
patients with POD24 (P , .0001 for both comparisons; Figure 3).

Prognostic indices
Of the 282 patients in this study, 183 had complete laboratory
data to calculate previously reported prognostic indices including
the IPI, PIT, and PIAI (Table 2). All prognostic indices identified
high-risk subgroups with inferior OS and PFS compared with
low-risk patients (Table 3). Patients with high-risk IPI, PIT, and
PIAI scores (56%, 62%, and 63% of patients, respectively) had
5-year PFS estimates of 25%, 27%, and 24%, respectively. Patients
with low-risk IPI, PIT, and PIAI scores had 5-year PFS estimates of
40%, 37%, and 44%, respectively.

In 96 patients, additional laboratory data were available, including
baseline b2 microglobulin (b2M) and CRP levels. In univariate anal-
ysis, factors associated with inferior OS and PFS included age$60
years, ECOG performance status .2, multiple extranodal sites, B
symptoms, hemoglobin ,12 g/dL, elevated b2M, and elevated
CRP (Table 4). In multivariate analysis, only 4 factors retained an
independent prognostic value for PFS: age$60 years, ECOG per-
formance status.2, elevated b2M, and elevated CRP. Combining
these 4 covariates, we developed a novel prognostic score (AITL
score), which stratified patients into low- (17%), intermediate-
(23%), or high-risk (60%) groups. Patients with low-, intermediate-,
and high-risk AITL scores had 5-year PFS estimates of 41%, 37%,
and 13%, respectively (P 5 .003) and 5-year OS estimates of
63%, 54%, and 21%, respectively (P 5 .0003). In comparison with

Table 1. Patient characteristics

Parameters N n %

Age $60 y 282 177 63

Age $70 y 282 107 38

Male sex 282 170 60

Stage III-IV 282 254 90

ECOG performance status .2 262 80 31

B symptoms 268 172 64

Bulky disease .5 cm 282 30 11

Extranodal sites $2 268 88 33

Bone marrow involvement 268 36 13

LDH . ULN 240 139 58

Hemoglobin ,12 g/dL 261 158 61

Platelets ,150 000/mm3 262 73 28

Monocytes ,800/mm3 237 179 76

ANC .6500/mm3 251 88 35

b2M . ULN 125 99 79

CRP . ULN 151 108 82

IPI $3 183 102 56

PIT $2 183 113 62

PIAI $2 183 115 63

ANC, absolute neutrophil count; CRP, C-reactive protein; ULN, upper limit of normal.
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the IPI, PIT, and PIAI, the AITL score demonstrated the greatest dis-
criminant power with a lower AIC (524.0) and higher Harrell
C-statistic (0.785) than the other prognostic indices (Table 3).

Discussion
To our knowledge, this study represents the largest prospective inter-
national cohort of patients with AITL reported to date, allowing for an
assessment of real-world treatment approaches, outcomes, andprog-
nostic factors of patients treated in the contemporary era. Constituting

18% of patients in the TCP database, AITL represents the second
most common subtype of PTCL globally, with a lower incidence in
South America as previously published.26 Consistent with prior
reports, AITL was more frequently diagnosed in older adults (median
age, 64 years) and typically presentedwith advanced-stage disease, B
symptoms, elevatedLDH, andhigh-riskdiseaseasdefinedbymultiple
prognostic indices, including the IPI, PIT, and PIAI.1-4

Most patients were treated with anthracycline-based regimens
such as CHOP, and only a small proportion also received
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Figure 1. OS and PFS. Kaplan-Meier curves show OS (A) and PFS (B) estimates for the entire study cohort. The 3- and 5-year OS and PFS estimates are listed with 95% CIs.
The number of patients under follow-up is listed under the x-axis.
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Figure 2. OS and PFS stratified by transplant status in CR1. Kaplan-Meier curves show OS (A) and PFS (B) estimates for patients who underwent autologous stem cell
transplantation in first complete remission (red line) vs transplant-eligible patients (age #65) who did not undergo transplantation (blue line). The number of patients under
follow-up is listed under the x-axis.
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etoposide (16%), which may in part reflect the older age of our
cohort (63% of patients $60 years old). There was no significant
difference in outcomes with or without etoposide, although statis-
tical power is limited due to the relatively small number of patients.
An even smaller proportion of patients underwent consolidative
ASCT in CR1 (13%). This may also reflect the older age of our
cohort as well as geographic variations in practice patterns. Com-
paring outcomes between patients#65 years old who underwent
ASCT in CR1 with those who did not suggested that ASCT in CR1
was associated with superior outcomes with favorable 5-year OS
and PFS estimates of 89% and 79%, respectively. However, the
intrinsic selection bias and lack of a randomized comparison are
important limitations, particularly given the higher incidence of
bulky disease, elevated LDH, and anemia in the nontransplanted
group. Notably, the benefit of ASCT in CR1 observed in this cohort
is consistent with prior studies, including a prospective study from
the United States COMPLETE registry,27 a large population-based
cohort from the Swedish Lymphoma Registry,28 and a recent sys-
tematic review and meta-analysis of 16 retrospective studies.29

Cumulatively, these data suggest that consolidative ASCT should
be considered in CR1 for transplant-eligible patients with AITL.

Our study validated the prognostic value of the IPI, PIT, and PIAI in
a large prospective AITL cohort and in a limited data set of 96
patients enabled identification of novel prognostic factors and a
new prognostic score (AITL score). We identified b2M and CRP
as independent prognostic factors associated with PFS, consistent
with a prior retrospective study.30 The AITL score combining 4
covariates (age, performance status, b2M, and CRP) stratified
patients into low-, intermediate-, and high-risk groups and dem-
onstrated greater discriminant power than the IPI, PIT, and PIAI.
Of note, patients with a high-risk AITL score had particularly dismal
outcomes, with 5-year PFS of 13% compared with 24% to 27% for
patients with a high-risk IPI, PIT, or PIAI. These findings require val-
idation in a prospective cohort of homogeneously treated
patients. We also identified POD24 as a powerful prognostic fac-
tor, consistent with a recent retrospective study in PTCL.31

Overall, treatment of AITL with standard chemotherapy regimens
in the contemporary era was associated with disappointing out-
comes with 5-year OS and PFS estimates of 44% and 32%, respec-
tively. While these outcomes are marginally better than those
reported in a large population-based study from the Swedish Lym-
phoma Registry (5-year OS and PFS estimates of 32% and 20%,
respectively), the differences may in part reflect the older median
age of 70, differences in patient selection (academic medical cen-
ters vs a broad population-based cohort), and the requirement of
available biopsy material for review.28 We did not observe any dif-
ference in outcomes between patients treated in 2006-2010 (prior
to the FDA approval of romidepsin for relapsed disease) compared
with 2011-2018 (an era reflecting increasing use of novel agents).
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Figure 3. OS and PFS stratified by POD24. Kaplan-Meier estimates of OS (A) and PFS (B) are shown for patients experiencing POD24 (blue line) or without POD24 (red line).
The number of patients under follow-up is listed under the x-axis. Outcomes were superior for patients without POD24 (log-rank value of P , .0001 for both comparisons).

Table 2. Adverse prognostic factors in AITL

Adverse prognostic
factor IPI22 PIT23 PIAI4

AITL
score

Age $60 y 1 1 1 1

ECOG .2 1 1 1 1

LDH . ULN 1 1

Stage III-IV 1 1

Extranodal sites $2 1

Bone marrow involvement 1

B symptoms 1

Lymphopenia (,1000/mm3) 1

Thrombocytopenia
(,150 000/mm3)

1

CRP . ULN 1

b2M . ULN 1
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Recently, several trials have attempted to improve upon standard
CHOP-based therapy by using alternative chemotherapy back-
bones or incorporating novel agents such as brentuximab vedotin
(BV) or romidepsin into frontline therapy. A randomized phase 2 trial
in the United Kingdom compared CHOP with a non–anthracycline-
based regimen (gemcitabine, cisplatin, and methylprednisolone) to
mitigate multidrug resistance efflux pumps but was closed early for
lack of efficacy.32 More recently, the international, randomized
phase 3 ECHELON-2 trial demonstrated superior outcomes in
patients with CD301 PTCL (defined as $10% CD30 expression)
receiving BV-CHP vs CHOP chemotherapy.33 However, only 12%
of patients on the ECHELON-2 trial had AITL, and the benefit of
BV-CHP in CD301 AITL remains unclear (HR for PFS, 1.40; 95%
CI, 0.64-3.07; HR for OS, 0.87; 95% CI, 0.29-2.58).33

Improvements in our understanding of AITL biology over the past
decade, including the identification of recurrent somatic muta-
tions in RHOA, TET2,DNMT3A, and IDH2, have led to novel ther-
apeutic strategies such as epigenetic modifying therapies.34-37

Recent studies suggest that AITL and other TFH PTCLs may
have higher response rates to histone deacetylase (HDAC) inhib-
itors, such as romidepsin and belinostat, compared with non-
TFH PTCLs, which may reflect the higher frequency of mutations
in TET2 and DNMT3A, which perturb epigenetic regulation.38,39

Azacitidine, a hypomethylating agent, has also demonstrated
high response rates in AITL as a single agent and in combination
with romidepsin, further supporting the role of epigenetic dysre-
gulation in AITL.40,41 Despite encouraging results from a phase
1b/2 study combining romidepsin with CHOP as frontline therapy
for PTCL, the randomized phase 3 Ro-CHOP (romidepsin-CHOP)
trial failed to demonstrate a PFS benefit in the romidepsin 1

CHOP arm compared with CHOP alone.42,43

In summary, we demonstrate in this international prospective
study that outcomes remain suboptimal for patients with AITL

treated in the contemporary era, with particularly poor outcomes
for high-risk patients and those experiencing POD24. Elevated
b2M and CRP at initial diagnosis had an independent prognostic
impact associated with inferior PFS. In transplant-eligible patients,
superior outcomes were observed among patients consolidated

Table 3. Comparison of AITL score with established prognostic indices

Prognostic
index

IPI PIT PIAI AITL score

Risk group (score) Low (0-2) High (3-5) Low (0-1) High (2-4) Low (0-1) High (2-5) Low (0-1) Intermediate (2) High (3-4)

n (%) 81/183 (44) 102/183 (56) 70/183 (38) 113/183 (62) 68/183 (37) 115/183 (63) 16/96 (17) 22/96 (23) 58/96 (60)

Median PFS
(95% CI), mo

34 (12-57) 8 (5-11) 29 (18-41) 9 (4-14) 46 (13-59) 13 (7-19) 31 (13-NR) 12 (8-16) 9 (4-15)

5-y PFS
(95% CI), %

40 (21-65) 25 (9-48) 37 (17-52) 27 (9-41) 44 (14-66) 24 (8-36) 41 (17-62) 37 (9-41) 13 (7-26)

P value .0006 .03 .0006 .003

Median OS
(95% CI), mo

NR 16 NR 17 (4-31) NR 24 (1-48) NR 35 (14-44) 20 (6-30)

5-y OS (95% CI), % 61 (23-79) 32 (11-51) 64 (21-81) 29 (10-50) 61 (14-72) 36 (14-49) 63 (20-68) 54 (10-67) 21 (11-32)

P .0005 .0002 .001 .0003

Harrell C-statistic 0.697 0.648 0.711 0.785

AIC global fit 566.4 575.3 543.4 524.0

NR, not reached.

Table 4. Univariate and multivariate analysis for PFS

Univariate analysis
Multivariate

analysis

P
HR (95%

CI) P
HR

(95% CI)

Age $60 y .002 1.33 (1.1-1.6) .003 2.98 (1.7-6.8)

Stage III-IV .069 1.68 (0.88-3.2) — —

Extranodal sites $2 .003 1.73 (1.2-2.6) .082 3.2 (1.7-5.1)

ECOG .2 .0003 1.9 (1.4-2.7) .001 4.3 (2.1-6.8)

Bone marrow
involvement

.223 1.3 (0.8-1.9) — —

B symptoms .017 1.5 (1.0-2.1) .092 2.31 (1.8-3.5)

LDH . ULN .005 1.62 (1.1-2.2) .071 1.73 (1.4-3.1)

Hemoglobin ,12 g/dL .018 1.48 (1-2) .123 0.75 (0.2-2.4)

Platelets
,150000/mm3

.438 1.1 (0.8-1.6) — —

Monocytes ,800/mm3 .033 1.5 (2.6) .082 1.31 (0.9-3.3)

ANC .6500/mm3 .173 1.26 (0.9-1.7) — —

b2M . ULN .003 2.9 (1.4-5.8) .002 3.21 (2.2-6.5)

CRP . ULN .004 2.9 (1.4-6.1) .003 1.9 (1.2-4.6)
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with ASCT in CR1. These findings are hypothesis generating and
lay the framework for future studies. Optimal treatment of AITL
remains an unmet need. Novel therapeutic approaches and better
understanding of disease biology are required to improve
outcomes.
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