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A B S T R A C T

Purpose
Advanced follicular lymphomas (FL) are considered incurable with conventional chemotherapy and
there is no consensus on the best treatment approach. Southwest Oncology Group (SWOG) and
Cancer and Leukemia Group B compared the safety and efficacy of two immunochemotherapy
regimens for FL in a phase III randomized intergroup protocol (SWOG S0016) that enrolled 554
patients with previously untreated, advanced-stage FL between March 1, 2001, and September
15, 2008.

Patients and Methods
Patients were eligible for the study if they had advanced-stage (bulky stage II, III, or IV) evaluable
FL of any grade (1, 2, or 3) and had not received previous therapy. In one arm of the study, patients
received six cycles of cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP)
chemotherapy at 3-week intervals with six doses of rituximab (CHOP-R). In another arm of the
study, patients received six cycles of CHOP followed by consolidation with tositumomab/iodine
I-131 tositumomab radioimmunotherapy (RIT).

Results
After a median follow-up period of 4.9 years, the 2-year estimate of progression-free survival (PFS)
was 76% on the CHOP-R arm and 80% on the CHOP-RIT arm (P � .11). The 2-year estimate of
overall survival (OS) was 97% on the CHOP-R arm and 93% on the CHOP-RIT arm (P � .08).

Conclusion
There was no evidence of a significant improvement in PFS comparing CHOP-RIT with CHOP-R.
However, PFS and OS were outstanding on both arms of the study. Future studies are needed to
determine the potential benefits of combining CHOP-R induction chemotherapy with RIT
consolidation and/or extended rituximab maintenance therapy.

J Clin Oncol 31:314-320. © 2012 by American Society of Clinical Oncology

INTRODUCTION

Follicular lymphoma (FL) is the second most com-
mon non-Hodgkin lymphoma and is characterized
by an indolent clinical course presenting with gen-
eralized lymphadenopathy and marrow involve-
ment.1 Eighty-five percent of patients have
disseminated disease at the time of diagnosis, and
such patients are considered to be incurable with
conventional therapies.1 Nevertheless, survival of FL
patients has markedly improved in the last 15 years
as a result of innovations in patient management, in-

cluding implementation of immunochemotherapy
regimens incorporating both chemotherapy and
monoclonal antibodies.2-4 To date, however, there is
no consensus on the best immunochemotherapeutic
regimen for front-line management of advanced FL. A
recent patterns of care study assessed treatment of
2,728 patients at 265 centers between 2004 and 2007.5

The initial therapy was chemotherapy plus rituximab
in 52%, observation in 18%, rituximab mono-
therapy in 14%, and other treatments in 15%.
Among patients treated with rituximab chemo-
therapy, cyclophosphamide, doxorubicin, vin-
cristine, prednisone (CHOP) plus rituximab
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(CHOP-R) was administered to 55%; cyclophosphamide, vincris-
tine, prednisone, and rituximab (CVP-R) was administered to
23%; and fludarabine plus rituximab regimens were administered
to 15%.5 A recent large international clinical trial revealed similar
distributions, with 74% of 1,202 patients receiving CHOP-R and
23% CVP-R.6

Southwest Oncology Group (SWOG) has conducted sequential
studies of various regimens for FL, with protocol SWOG S9911 being
the most promising. This phase II study administered six cycles of
CHOP followed by tositumomab and 131I-tositumomab consolida-
tive radioimmunotherapy (RIT).7-8 The updated progression-free
survival (PFS) and overall survival (OS) curves after a median
follow-up period of 10.8 years show that 60% of patients are projected
to be progression-free and 79% are projected to be alive after 10 years
(Fig 1), which compares favorably with other studies in advanced-
stage FL. At least six other phase II-III studies also support the promise
of front-line RIT for management of lymphomas.9-15 These promising
results encouraged SWOG to perform a phase III trial comparing the
experimental arm from S9911 (CHOP plus 131I-tositumomab) with
CHOP chemotherapy alone (the SWOG standard in 1999 when the
study was designed) and with CHOP plus six doses of rituximab (a
promising new immunochemotherapy regimen in 1999).16 Cancer
and Leukemia Group B joined the trial on December 15, 2001. The
objectives of trial S0016 were to compare the PFS, OS, overall response
rate, complete remission (CR) rate, toxicities, and rate of human
antimouse antibody (HAMA) formation after frontline treatment of
advanced FL with these regimens. The mature results of this trial, with
a median follow-up of 4.9 years, comprise our report.

PATIENTS AND METHODS

Eligibility

Patients older than 18 years with biopsy-proven, untreated, bidi-
mensionally measurable bulky stage II or stage III-IV FL (grade 1, 2, or
3) expressing CD20 were eligible if they had a performance status of 0
to 2, granulocytes � 1,500 cells/�L, and platelets � 100,000/�L. Bulky

adenopathy was defined as more than 10 cm or greater than one third
the thoracic diameter. Patients were excluded if they received any prior
therapy, were HIV-positive, had CNS involvement, were pregnant or
lactating, or had serious cardiac disease or a prior malignancy (except
nonmelanoma skin cancer or in situ cervical cancer). Investigators
were counseled not to enroll asymptomatic, low-tumor-burden pa-
tients for whom watchful waiting would be appropriate, but the reg-
istering physician was ultimately responsible for deciding if treatment
was necessary. All patients submitted written informed consent in
accordance with institutional and federal guidelines.

Pathology Review

All diagnostic biopsies were reviewed centrally by expert pathol-
ogists of SWOG to confirm the diagnosis of FL in accordance with
WHO 2008 morphologic, immunophenotypic, and genetic criteria.
Patients with greater than 25% diffuse architecture and more than 15
centroblasts per high power field were considered to have diffuse large
B-cell lymphoma and were excluded. Excisional biopsies or core-
needle biopsies large enough to show follicular architecture were man-
datory; fine-needle aspirates or marrow biopsies alone were
inadequate. CD20 expression demonstrated by flow cytometry or
immunoperoxidase staining was required.

Baseline Studies

All patients received a physical examination, had their patient
history recorded, and received tests for complete blood cell count, �2
microglobulin, lactate dehydrogenase, chest radiograph or computed
tomography (CT) scan, abdominal and pelvic CT, and bone marrow
biopsy. Blood chemistries, thyroid-stimulating hormone levels, uri-
nalysis, and electrocardiography were also performed. Patients with
heart disease were only eligible if the cardiac ejection fraction was
normal. The protocol was amended on December 15, 2006, to require
serum submission for centralized HAMA testing using a commercial
enzyme-linked immunosorbent assay (UBI MIGIWEL HAMA kit,
United Biotech, Mountain View, CA) on days 0, 133, 200, 365, and
596. Patients beyond day 596 at the time of amendment submitted a
single HAMA specimen at their next study assessment.

Study Design and Protocol Treatment

All patients received CHOP every 21 days for six cycles with
supportive care and dose reductions as published.7-8 The CHOP-
alone arm was closed on December 15, 2002, after 17 patients were
accrued because of emerging data that demonstrated the addition of
six doses of rituximab to CHOP17 and to other induction chemother-
apy regimens18-21 markedly improves PFS and OS in FL. Patients on
the CHOP-R arm were treated as described by Czuczman et al16 with
375 mg/m2 of rituximab on days 1, 6, 48, 90, 134, and 141 and with
CHOP chemotherapy on days 8, 29, 50, 71, 92, and 113 (Fig 2A).
Patients on the CHOP-RIT arm received RIT 4 to 8 weeks after the
sixth cycle of CHOP, as published for S9911 (Fig 2B).7-8 The therapeu-
tic infusion of tositumomab/131I-tositumomab was administered 7 to
14 days after the dosimetric infusion with 450 mg of tositumomab
followed by 35 mg of 131I-tositumomab, labeled with enough 131I
calculated to deliver a 0.75 Gy whole-body dose (0.65 Gy if the platelet
count was 100,000-149,999/�L). Thyroid protection was as previously
described.7 Patients were removed from protocol treatment for pro-
gressive disease, unacceptable toxicity, or patient preference.

A dynamic allocation scheme was used to randomly assign pa-
tients to the arms of the study at registration and was stratified for ß2
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Fig 1. Progression-free survival (PFS) and overall survival (OS) of 90 eligible
patients with advanced-stage follicular non-Hodgkin lymphoma treated with six
cycles of cyclophosphamide, doxorubicin, vincristine, prednisone chemotherapy
followed by tositumomab/131I-tositumomab on Southwest Oncology Group
protocol S9911. FU, follow-up.

CHOP-R v CHOP-RIT for Follicular Lymphoma

www.jco.org © 2012 by American Society of Clinical Oncology 315



microglobulin level (� institutional upper limit of normal v � insti-
tutional upper limit of normal).

Assessment of Clinical Responses

Data were centrally reviewed and clinical responses (partial re-
sponse, CRu, or CR) were assigned by the SWOG statistical center and
principal investigator based on criteria from two international
workshops.22-23 Remission and survival status were assessed 200 and
365 days after therapy initiation and every 6 months until death and
whenever symptoms or signs of lymphoma recurrence developed.
Day 200 was chosen as the initial restaging time point because it
allowed evaluation of patients on both arms at least 4 weeks after
completion of therapy. At each time point, a patient history, physical
examination, blood counts, and CT scans were required. Fluorode-
oxyglucose positron emission tomography was not required but,
when available, was used to assess remissions as described in the
“Revised response criteria for malignant lymphoma.”24 Bone marrow
aspiration and biopsy were required on day 200 if positive at baseline
and on day 365 for all patients who had not progressed.

Ascertainment of Secondary Malignancies

The development of myelodysplasia (MDS), acute myeloid leu-
kemia (AML), or other secondary malignancies was assessed by inves-
tigators and trial coordinators at each protocol-mandated follow-up
timepoint to ensure these serious adverse events were recorded. Fur-
thermore, National Cancer Institute guidelines in the protocol re-
quired that all AML, MDS, and acute lymphoblastic leukemia be
reported within 30 days to SWOG and to the Investigational Drug
Branch of the National Cancer Institute.

Statistical Considerations

Approximately 500 eligible patients randomly assigned over 4.5
years with 2 additional years of follow-up were required to have power
of 0.86 to detect an improvement in PFS of CHOP-RIT over
CHOP-R, corresponding to a hazard ratio of 1.50 based on a one-
sided .025 level stratified log-rank test and assuming exponential PFS
distributions. For these calculations, it was projected that the hazard
rate for CHOP-R was 0.175 (2-year PFS of 70%), based on data from
the phase II trial SWOG S9800. OS and PFS curves were generated
using Cox regression and plotted by the Kaplan and Meier
method.25-26 PFS was defined as the time from registration to the first
observation of progression or death as a result of any cause. Our study
was monitored throughout accrual and follow-up by the SWOG Data
and Safety Monitoring Committee, with formal interim analyses after
50% and 75% of eligible patients were randomly assigned. The cutoff
date for all analyses was July 25, 2011. All response and survival data
(PFS and OS) are reported on a modified intent-to-treat basis, in
which only patients known to be ineligible were excluded. Patients
who received no treatment are excluded from the evaluation of ad-
verse events.

RESULTS

Patient Characteristics

Between March 1, 2001 and September 15, 2008, 554 patients
were randomly assigned to CHOP-R (279 patients) or CHOP-RIT
(275 patients; Fig 3). Of the registered patients, 430 patients were
enrolled by SWOG, 121 by Cancer and Leukemia Group B, and three
by Eastern Cooperative Oncology Group. Of the enrolled patients, 532
were eligible; 267 patients were assigned to CHOP-R and 265 to
CHOP-RIT. Twenty-two patients were ineligible, including 14 with
incorrect histology based on central review, five with incorrect stage,
and three for miscellaneous reasons. Treatment was completed as
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Fig 2. Design of Southwest Oncology Group Protocol S0016. (A) Schema for
patients randomly assigned to six cycles of cyclophosphamide, doxorubicin,
vincristine, prednisone chemotherapy with six doses of rituximab (CHOP-R).
(B) Schema for patients randomly assigned to six cycles of cyclophospha-
mide, doxorubicin, vincristine, prednisone chemotherapy followed by consol-
idation with tositumomab/131I-tositumomab radioimmunotherapy (CHOP-RIT).
IV, intravenous.
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Fig 3. CONSORT diagram illustrating patient flow on Southwest Oncology
Group protocol S0016. AE, adverse event; CHOP-R, cyclophosphamide, doxoru-
bicin, vincristine, prednisone chemotherapy with rituximab; CHOP-RIT, cyclo-
phosphamide, doxorubicin, vincristine, prednisone chemotherapy followed by
tositumomab/131I-tositumomab radioimmunotherapy.
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planned by 496 patients (93%), including 254 patients (95%) on
CHOP-R and 242 patients (91%) on CHOP-RIT. On the CHOP-R
arm, 13 patients (5%) did not complete treatment because of adverse
events (four patients), death (one patient), or other reasons (seven
patients). In the CHOP-RIT group, 23 patients (9%) did not complete
treatment, because of adverse events (four patients), refusal (eight
patients), disease progression (two patients), death (two patients), or
other reasons (seven patients). Patient characteristics were well bal-
anced between the two arms (Table 1). The �2 microglobulin was
elevated in 53% of patients receiving CHOP-R and 54% receiving
CHOP-RIT, indicating that more than half the enrolled patients ex-
hibited this adverse prognostic factor. Approximately a quarter of the
patients had B symptoms (CHOP-R, 29%; CHOP-RIT, 26%) and
bulky masses more than 10 cm (CHOP-R, 24%; CHOP-RIT, 26%).
Centralized review of pathology resulted in revising the grade of dis-
ease in 41 patients, including 35 for whom the local designation of
grade 3 FL was changed to grade 1 to 2 FL. Central review showed
grade 3 FL in 9% of patients in the CHOP-RIT arm and 8% in the
CHOP-R arm. An alternative categorization of grade by whether the
lymphoma was predominantly grade 3 rendered similar results
(CHOP-RIT arm, 8%; CHOP-R arm, 8%). Stage IV lymphoma was
present in 59% of patients treated with CHOP-R compared with 64%
receiving CHOP-RIT, and 69% of patients on each arm had
intermediate- or high-risk Follicular Lymphoma International Prog-
nostic Index (FLIPI) scores (Table 1).

Clinical Responses

Objective remissions were documented in 224 (84%) of 267
eligible patients treated with CHOP-R and in 223 (84%) of 265 pa-
tients with CHOP-RIT. Complete remissions were detected in 108
patients (40%) in the CHOP-R arm and 120 patients (45%) in the

CHOP-RIT arm (P � .30). Forty-nine patients were not assessable for
response, largely owing to missing follow-up studies (eg, neck CT
scans) As a sensitivity analysis, if these 49 patients are excluded from
the denominator, then the overall response rate was 93% in the
CHOP-R arm and 92% in the CHOP-RIT arm, and CR rates were
45% for CHOP-R and 49% for CHOP-RIT.

PFS and OS

After a median follow-up of 4.9 years, the estimated 2-year and
5-year PFS were 80% and 66%, respectively in the CHOP-RIT arm
and 76% and 60%, respectively, in the CHOP-R arm (two-sided
P � .11; one-sided P � .05; Fig 4A). Thus, there was no difference in
PFS meeting the protocol-specified significance level of one-sided
P � .021. Most (80%) of the progression events occurred in the first 3
years. The 2-year and 5-year OS rates were 93% and 86%, respectively,
in the CHOP-RIT arm and 97% and 92%, respectively, in the
CHOP-R arm (Fig 4B; P � .08). Estimates of 5-year PFS were 66%
with CHOP-RIT and 60% with CHOP-R, and estimates of 5-year OS
were 86% with CHOP-RIT and 92% with CHOP-R. To date, 40
patients in the CHOP-RIT arm and 26 patients in the CHOP-R arm
have died. The major cause of death in both arms was lymphoma

Table 1. Characteristics of Patients Randomly Assigned on Southwest
Oncology Group Protocol S0016

Characteristic CHOP-R (%) CHOP-RIT (%)

Median age, years
CHOP-R 54.5
CHOP-RIT 53.3

Male sex 53 55
White race 90 90
Elevated �2M 53 54
B symptoms 29 26
Bulk � 10 cm 24 26
Hemoglobin � 12 gm/dL 11 11
BM involvement 56 56
Follicular grade 3 8 9
Stage

II 4 2
III 37 34
IV 59 64

FLIPI risk
Low 30 31
Intermediate 47 43
High 22 26

Abbreviations: BM, bone marrow; CHOP-R, cyclophosphamide, doxorubicin,
vincristine, prednisone, and rituximab; CHOP-RIT, cyclophosphamide, doxo-
rubicin, vincristine, prednisone with tositumomab/iodine I-131 tositumomab
radioimmunotherapy; FLIPI, Follicular Lymphoma International Prognostic
Index.
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progression, including 22 (85%) of 26 patients in the CHOP-R arm
and 28 (70%) of 40 patients in the CHOP-RIT arm (P � .47). All
causes of death are listed in Appendix Table A1 (online only).

Prognostic Factor Analysis

Cox proportional hazards multivariable regression analysis
was performed to identify clinical features associated with PFS and
OS.26 Elevated serum-�2M, elevated lactate dehydrogenase (LDH)
level, and higher FLIPI index27 were all strongly associated with
worse PFS and OS (Table 2). A combined model using LDH and
�2M was generated, with patients coded as high risk if they had
both elevated LDH and elevated �2M; medium risk if one factor
was elevated; and low risk if neither was elevated. This model was a
particularly strong predictor of patient outcomes and compared
favorably to the FLIPI index. An exploratory, retrospective, un-
planned subgroup analysis based on these factors was performed
that suggests that low-risk patients may have a superior PFS if
treated with CHOP-RIT and high-risk patients may have a supe-
rior OS if treated with CHOP-R. A more detailed prognostic factor
analysis is ongoing and will be reported separately.

Toxicities

Six patients received little (� 1 day) or no treatment and are
not evaluable for toxicity (CHOP-R, four patients; CHOP-RIT,
two patients). Therefore, 263 patients in each arm are evaluable for
toxicity. Adverse events were similar on the two arms and appeared
dominated by the effects of CHOP chemotherapy rather than the
immunotherapeutic components (Table 3). Grade 3 to 4 neutro-
penia was seen in 48% of patients with CHOP-R compared with
51% on CHOP-RIT. Grade 3 to 4 thrombocytopenia was more
common with RIT (18% v 2%; P � .0001), whereas febrile neutro-
penia was more common with CHOP-R (16%) than with CHOP-
RIT (10%; P � .05). There was a trend toward more infection with
CHOP-R than CHOP-RIT (23% v 17%) though this did not reach
statistical significance (P � .10). There was, as expected, more
grade 1 to 2 thyroid dysfunction in the CHOP-RIT group com-
pared with CHOP-R (7% v 3%, respectively) and more HAMA
formation (CHOP-RIT, n � 47; 17%; v CHOP-R, n � 41; 2%),
though neither trend was statistically significant (P � .07 and

P � .06, respectively). Platelet transfusions were given to seven
patients receiving CHOP-RIT and one patient receiving CHOP-R
(P � .07).

Grade 4 nonhematologic toxicities were rare (approximately 5%
in both arms). Secondary malignancies were equally frequent in the
two groups (CHOP-R, 23 patients; 9%; CHOP-RIT, 22 patients; 8%;
Appendix Table A2). There were more cases of MDS/AML in the
CHOP-RIT arm (8 patients; 3%) compared with the CHOP-R arm
(three patients; 1%), but this difference was not statistically significant
(P � .22). There was one treatment-related death as a result of neu-
tropenic infection with CHOP-R, and four treatment-related deaths
in the CHOP-RIT arm (one as a result of AML, one MDS, one acute
lymphoblastic leukemia, and one respiratory failure; P � .37).

DISCUSSION

Both regimens used in this trial produced outstanding outcomes in
advanced FL, with more than 60% of patients estimated to be
progression-free 5 years after treatment and relatively flat slopes in the
PFS curves after 3 years (Fig 4A). Overall survival was similarly im-
pressive, with 80% of patients estimated to be alive 8 years after
treatment with either regimen (Fig 4B). The excellent PFS and OS
rates observed for the CHOP-RIT arm were predicted by the preced-
ing phase II study (SWOG S9911; Fig 2)7-8; however, the PFS and OS
rates in the CHOP-R arm exceeded expectations. It must be acknowl-
edged that the relatively young median age of patients (54 years) and
the moderate FLIPI profile might be partially responsible for the
outstanding PFS and OS rates observed, however, the results are nev-
ertheless impressive when compared with earlier SWOG trials con-
ducted with the same eligibility criteria.27a Toxicities were similar on
both arms of the study and were dominated by hematologic events, as
is typical of CHOP therapy.7,17,28-30 The immunotherapy components
seemed to cause only minor incremental toxicity, with slightly more
severe neutropenia in patients treated with CHOP-R (Table 3), as

Table 2. Prognostic Factor Analysis for Southwest Oncology Group Protocol
S0016: Prognostic Factor Analysis

Model HR 95% CI P

Outcome, PFS
LDH alone 1.59 1.17 to 2.17 .003
Serum-�2 M alone 1.70 1.27 to 2.28 .0004
Serum-�2 M and LDH� 2.24 1.51 to 3.31 � .0001
FLIPI� 2.41 1.63 to 3.56 � .0001

Outcome, OS
LDH alone 2.46 1.49 to 4.07 .0004
Serum-�2 M alone 2.22 1.31 to 3.76 .003
Serum-�2 M and LDH� 3.95 2.01 to 7.78 � .0001
FLIPI� 3.81 1.92 to 7.54 .0001

Abbreviations: FLIPI, Follicular Lymphoma International Prognostic Index;
HR, hazard ratio; LDH, lactate dehydrogenase; PFS, progression-free survival;
OS, overall survival.

�HRs show comparisons between high- versus low-risk groups.

Table 3. Grades 3-5 Adverse Events Observed on Southwest
Oncology Group Protocol S0016

Adverse Events
(grade � 3)

CHOP-R
(n � 263)

CHOP-RIT
(n � 263)

P
No. of

Patients %
No. of

Patients %

Neutropenia 127 48 135 51 .54
Thrombocytopenia 6 2 46 18 � .0001
Anemia 7 3 8 3 1.00
Infection 61 23 45 17 .10
Febrile neutropenia 42 16 26 10 .05
Gastrointestinal 20 8 24 9 .64
Cardiovascular 19 7 9 3 .08
Fatigue 11 4 9 3 .82
Grade 4 nonhematologic 14 5 11 4 .68
Treatment-related deaths 1 � 1 4 2 .37
Second malignancies 23 9 22 8 1.00
AML/MDS 3 1 8 3 .22

Abbreviations: AML/MDS, acute myeloid leukemia/myelodysplastic syn-
drome; CHOP-R, cyclophosphamide, doxorubicin, vincristine, prednisone, and
rituximab; CHOP-RIT, cyclophosphamide, doxorubicin, vincristine, prednisone
with tositumomab/iodine I-131 tositumomab radioimmunotherapy.
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previously reported.17 RIT caused more thrombocytopenia, as well as
trends toward more hypothyroidism and HAMA formation, as
expected.7-8 The greatest concern with RIT is its potential to induce
secondary malignancies, especially MDS/AML.31-32 It is reassuring
that there was no difference in secondary malignancies overall
(CHOP-R, 23 patients; 9% v CHOP-RIT, 22 patients; 8%) and that
the trend toward more MDS/AML with CHOP-RIT (eight patients;
3% v three patients; 1%) was not statistically significant (P � .22),
although further follow-up is necessary.

It is instructive to compare the results of this trial with those of
FIT (First-Line Indolent Trial), in which patients with advanced FL
were randomly assigned to consolidation with two doses of rituximab
plus90Y-ibritumomabtiuxetanornoconsolidation.14Inductionchem-
otherapy was not standardized, with 9% of patients receiving
chlorambucil, 26% receiving CVP, 43% receiving CHOP-like regi-
mens, 5% receiving fludarabine, and only 16% receiving rituximab-
containing combinations. A statistically significant improvement in
PFS was observed with RIT in the FIT trial (36 months) compared
with no consolidation (13 months; P � .0001). No differences in OS
were observed.14 The S0016 trial differs substantially from the FIT
trial. First, all patients on S0016 received the same chemotherapy
regimen, namely CHOP. Furthermore, in S0016 both arms received
immunotherapy, consisting of six doses of rituximab with CHOP-R,
compared with consolidation with 131I-tositumomab with CHOP-
RIT. S0016 patients were treated more intensively than FIT patients
and had longer PFS (� 60 months in both arms, compared with 33
months on the best arm of the FIT trial).14 S0016 does not show a
statistically significant difference in either PFS or OS after a median
follow-up of 4.9 years. Yet the excellent results from both arms suggest
that a single therapeutic dose of 131I-tositumomab administered as
consolidation to patients with no rituximab exposure may be an
alternative to six doses of rituximab integrated with CHOP induction
chemotherapy, particularly because the CHOP-RIT regimen required
significantly less infusion time than CHOP-R (by a total of approxi-
mately 18.5 hours).

Several unanswered questions remain concerning optimal front-
line therapy of FL. One is whether a combined strategy of CHOP-R
followed by RIT would be superior to the two regimens studied in
S0016. A second question is how maintenance rituximab following
induction therapy6,33-34 would compare with RIT consolidation.
Third, it is conceivable that the best strategy might be to combine
CHOP-R induction, RIT consolidation, and rituximab maintenance
as in a recent SWOG pilot trial (S0801; Jonathan Friedberg; unpub-
lished data). Finally, the outstanding results of recent immunochem-
otherapy regimens such as S9911 (10-year PFS of 60%; Fig 2), S0016
(� 60% PFS at 5-10 years; Fig 4A), and other recent immunochemo-
therapy studies6 suggest that it may be time to challenge the common

view that advanced FL will inevitably relapse. The slopes of the PFS
curves on these trials suggest that many patients older than 60 years
with FL treated with modern immunochemotherapy regimens may
never experience recurrences in their lifetimes.
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