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ABSTRACT
Background
We analyzed detailed characteristics and salvage treatment in 175 follicular lymphoma patients
from the FL2000 study who were in progression after first-line therapy with or without addition of rituximab to chemotherapy and interferon.

Design and Methods
The impact of using autologous stem cell transplantation and/or rituximab administration at
first progression was investigated, taking into account initial therapy. With a median follow up
of 31 months, 3-year event free and overall survival rates after progression were 50% (95%CI
42-58%) and 72% (95%CI 64-78%), respectively.

Results
The 3-year event free rate of rituximab re-treated patients (n=112) was 52% (95%CI 41-62%)
versus 40% (95%CI 24-55%) for those not receiving rituximab second line (n=53) (P=0.075).
There was a significant difference in 3-year overall survival between patients receiving autologous stem cell transplantation and those not: 92% (95%CI 78-97%) versus 63% (95%CI 5172%) (P=0.0003), respectively. In multivariate analysis, both autologous stem cell transplantation and period of progression/relapse affected event free and overall survival.

Conclusions
Regardless of front-line rituximab exposure, this study supports incorporating autologous stem
cell transplantation in the therapeutic approach at first relapse for follicular lymphoma patients.
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Introduction
Follicular lymphoma (FL) is an indolent B-cell hematologic malignancy. Prognosis for patients with FL has significantly improved during the last decade.1,2 Addition of rituximab to conventional chemotherapy has brought a significant development, with four phase III randomized trials proving a benefit in favor of a rituximab-containing
chemotherapy up front.3-6 Among these trials, the FL2000
trial showed that 6 courses of CHVP plus rituximab and
interferon-a2a (R-CHVP-I) provided superior disease control than 12 courses of CHVP plus interferon-a2a (CHVPI) for untreated FL with high tumor burden. The results of
the FL2000 trial have recently been published with a median 5-year follow up.
In spite of better event free survival (EFS) in the RCHVP-I arm, no plateau was observed on the EFS curve in
any arm, reflecting a continuing relapse rate. It also
remains unknown, in spite of some studies,7,8 whether retreatment with rituximab can be efficient in patients who
have already received immunochemotherapy.
Since the late 80s, the role of high-dose chemotherapy
followed by autologous stem cell transplantation (HDCASCT) in FL treatment has been questioned. Several studies suggested a clinical benefit when performed after firstline treatment failure.9-11 Furthermore, there is proof that
some patients reach a complete response (CR), including
molecular remission, after HDC-ASCT.12
In the rituximab era, the best second-line treatment in
FL, and the role of both HDC-ASCT and re-treatment
with rituximab, remain of major interest. To address this
issue, we analyzed the outcome of relapsed/refractory
patients in the FL2000 trial, evaluating the use of HDCASCT and rituximab, while specifically considering the
impact of the patients’ initial therapy.

committees and the national regulatory agency according to
French and Belgium law.

Methods
As planned in the FL2000 protocol, local investigators reported
data concerning the date and site(s) of progression or relapse, the
histological transformation and the type of second-line treatment
(immunotherapy i.e. rituximab or other agents, salvage chemotherapy regimen or HDC-ASCT).

Statistical analysis
Overall survival and event-free survival probabilities were
calculated using Kaplan-Meier estimates. Patient outcome was
censored at the last contact date. Overall survival (OS) was estimated from the date of relapse or progression until death, whatever the cause. EFS was estimated from the date of first relapse
or progression until death (whatever the cause), second progression/relapse or last follow up. The log rank test was used for
univariate comparisons. Factors having potential prognostic significance in univariate analysis were: initial randomization arm
in the FL2000 trial (CHVP-I vs. R-CHVP-I); relapse or progression period (while on therapy or after completion of chemo
œtherapy); FLIPI score at diagnosis; age at the time of progression; sex; type of salvage chemotherapy regimen (cytarabine-,
alkylating-, anthracycline- or fludarabine-based regimen); the
use of rituximab at first relapse (patients receiving an
immunotherapy-containing treatment other than rituximab at
first relapse were excluded) (n=10); and HDC-ASCT. When
analyzing the impact of HDC-ASCT according to front-line
treatment, patients over 70 years of age were excluded in order
to reduce age bias (n=22). Variables found to be statistically significant at the P<0.2 level in univariate analysis were included
in the multivariate analysis. For multivariate analysis, P<0.05
was considered significant. The proportional hazard assumption was tested for all factors. Statistical analysis was performed
using SAS software, version 9.1.

Design and Methods
Results
Patient selection
The FL2000 trial was a collaborative study of the GELA and
the GOELAMS groups. It was a prospective, multicenter, open,
randomized phase III trial comparing R-CHVP-I and CHVP-I as
first-line treatments in FL patients. Patients’ characteristics, inclusion criteria and study design have been recently published.6
Briefly, untreated high tumor burden FL patients were randomly
assigned to receive either 12 CHVP courses (cyclophosphamide,
doxorubicin, etoposide and prednisolone), i.e. both induction and
consolidation courses plus interferon-a2a over 18 months
(CHVP-I), or 6-monthly CHVP courses plus interferon-a2a combined with 6 rituximab infusions (R-CHVP-I). Hence, the arms
were distinguished by the use or not of rituximab during induction instead of consolidation chemotherapy.
Although there was a reduction in the number of chemotherapy courses in the R-CHVP-I arm, final analysis proved that the
addition of rituximab gave a superior disease control than the 12
CHVP-I courses. The 5-year EFS rate estimates were 53% vs.
37% (P=0.0004). However, no significant difference was
observed in overall survival (OS), suggesting that second-line
treatment may be important for patients whose first-line therapy failed. In the FL2000 study, the choice of therapeutic strategy
at first progression or relapse was left to the local physician. All
relapsed or refractory FL2000 patients were eligible for the present study.
The protocol was approved by the local or national ethics
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Patients’ characteristics and salvage therapies
Three hundred and fifty-eight patients were included in
the FL2000 trial. A total of 175 patients presenting with
confirmed FL (after central pathological review) experienced relapse or progression (Table 1). Data from all the
175 refractory/relapsed patients were analyzed. One hundred and five patients were initially randomized in the
CHVP-I arm and 70 in the R-CHVP-I arm. At time of first
progression, histological analysis on biopsy was performed in 105 cases and histological transformation (HT)
was diagnosed in 14 cases (8 in the CHVP-I arm and 6 in
the R-CHVP-I arm).
At diagnosis, the FLIPI score was low in 24 cases, intermediate in 51 and high in 95 (data missing in 5). First progression occurred in an initially involved site in 37% of the
cases. At that time, median age was 60 years (range 25-75
years). Median time from diagnosis to progression was 2.8
years (range 1.47-5.65 years). Sixty-three patients progressed on therapy (37 during induction and 26 during
consolidation chemotherapy) while 112 patients progressed after completion of first-line treatment.
Various chemotherapy regimens were administrated
(Table 1). Sixty-three patients (including 28 out of the 105
patients initially randomized in the CHVP-I arm) did not
receive rituximab at first relapse. Other monoclonal anti1129
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Table 1. Detailed characteristics of the 175 patients according to
front-line treatment.

R-CHVP-I P value

105
70
45/60
40/30
0.06
60 (28-75) 59 (25-74) 0.17
0.6
14
28
60

10
23
35

0.8
0.7
Kaplan-Meier estimate

175
Number
Male/Female
85/90
Median age
60 (25-75)
FLIPI score at diagnosis
(missing=5)
0-1
24
2
51
95
3-5
Relapse period
Induction phase
37
Consolidation phase
26
112
Follow-up period
Histological transformation
14
Chemotherapy regimens at first relapse
Fludarabine-based
29 (16.5%)
Anthracycline-based
38 (22%)
Cytarabine-based
42 (24%)
Cyclophosphamide-based 40 (23%)
Immunotherapy at first relapse
Yes
122
Containing rituximab
112 (64%)
HDC-ASCT at first relapse
42 (24%)

CHVP+I

24 (23%)
17 (16%)
64 (61%)
8

13 (19%)
9 (13%)
48 (68%)
6

0.6
0.5
0.4
0.3
0.2
0.1

0.6

0.0
0

10

20

30
40
Time (months)

50

60

1.0

0.8

70

B

0.9

19 (18%)
26 (25%)
25 (24%)
22 (21%)

10 (14%)
12 (17%)
17 (24%)
18 (25%)

0.5
0.23
0.95
0.46

81 (77%) 41 (58.5%) 0.009
77 (73%) 35 (50%) 0.004
29 (27.5%) 13 (18.5%) 0.17

FLIPI: Follicular Lymphoma International Prognostic Index; HDC-ASCT: high-dose
chemotherapy followed by autologous stem cell transplantation.

0.8
Kaplan-Meier estimate

Total

A

0.9

0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

bodies administered included: 90Y ibritumomab tiuxetan
(n=6), other CD20-targeted monoclonal antibodies (n=3)
or anti-CD22 monoclonal antibody (n=1). In total, 122
patients received some form of “immunotherapy-containing” salvage therapy (including 81 of 105 patients who
failed CHVP-I and 41 of 70 who failed R-CHVP-I). At first
relapse, forty-two patients (24%) proceeded to HDCASCT. Among these transplanted patients, 11 patients had
progressed during the induction phase, with 4 patients of
the R-CHVP-I arm and 7 of the CHVP-I arm, respectively.
Median age of transplanted and non-transplanted patients
was 50 (range 27-68 years) and 60 years (range 25-69
years) (P=0.002), respectively. The most common conditioning regimens were BEAM (carmustine, etoposide,
cytarabine and melphalan) (50%) and TBI-cyclophosphamide (26%).
Considering all patients with relapsed or progressive
disease, response after completion of second-line therapy
was complete remission (CR)/complete unconfirmed
remission (Cru) in 80 cases (46%), partial remission (PR) in
23 (13%), less than partial remission (PR) in 37 (21%) (data
missing in 14 cases). At the time of analysis, 45 patients
experienced a second progression after salvage therapy
and 55 patients had died. The cause of death was lymphoma-related in 34 cases, infection-related in 6,
myelodysplastic syndrome in 2 non-transplanted patients,
solid tumor in 3, encephalopathy in 2, or others (n=8).

Outcome of patients failing first-line therapy
Median follow up calculated from the time of progression or relapse was 31 months (0-64 months). The 3- and
5-year EFS rates were 50% (95%CI 42-58%) and 26%
(95%CI 14-39%), respectively. The 3- and 5-year OS rates
were 72% (95%CI 64-78%) and 52% (95%CI 36-66%),
respectively (Figure 1).
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Figure 1. Patient outcome calculated from first progression
(n=175). (A) Event-free survival; the 3- and 5-year EFS rates are
50% (95% CI; 42-58%) and 26% (95% CI; 14-39%), respectively. (B)
Overall survival; the 3- and 5-year OS rates are 72% (95% CI; 6478%) and 52% (95% CI; 36-66%), respectively.

Univariate and multivariate analysis for overall survival
and event-free survival
For all patients, we analyzed the parameters potentially
affecting EFS and OS (Table 2). Univariate analysis
showed no statistical difference in EFS and OS according
to type of initial therapy (CHVP-I vs. R-CHVP-I) and
chemotherapy at first progression. There was a non-significant trend for longer EFS when an immunotherapy-containing regimen was used to treat first progression
(P=0.077). The parameters influencing both EFS and OS
were: age at first disease progression; period of disease
progression (during induction or consolidation vs. after
treatment completion); transplantation as first salvage
treatment; FLIPI score at diagnosis (0-1 vs. 2, 3 or more)
and histological transformation (yes vs. no). Similar results
were observed when the univariate analysis was restricted
to patients eligible for transplantation (< or = 70 years).
Histological transformation was not included in the
multivariate analysis as this had not been systematically
documented. According to this analysis, the parameters
that significantly improved EFS were: progression period
and transplantation as salvage treatment. Regarding the
subgroup of patients that were potentially eligible for
transplantation (with an age under 70 years), only these
last two parameters remained statistically significant.
haematologica | 2011; 96(8)
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Considering OS for all patients, only two parameters
remained significant: patients progressing on therapy had
a poorer OS; while transplantation used in first salvage
treatment improved OS (Figures 2A and 2B). Regarding
the subgroup of patients that were eligible for transplantation, these last two parameters, as well as age at relapse
(P=0.02) were also statistically significant.

Impact of rituximab at first progression according
to front-line therapy
To reduce bias, patients receiving immunotherapy other
than rituximab were removed from this analysis (n=10).
The 3-year EFS rate of patients receiving rituximab
(n=112) at first progression was 52% (95%CI, 41-62%) vs.
40% (95%CI, 24-55%) for those who did not (n=53)
(P=0.075). Patient outcome according to previous use of
rituximab up front and at first progression were then analyzed. Patients were divided into four subgroups according to when they received rituximab: up front and at first
progression (n=35), up front but not at first progression
(n=29), not up front but at first progression (n=77), and
neither up front nor at first progression (n=24). There was
a trend of better 3-year EFS rates for rituximab-naïve
patients receiving rituximab at first relapse (n=77) vs. rituximab-naïve patients not receiving rituximab at first relapse
(n=24) (46% vs. 35%; P=0.1). The use of rituximab at
relapse made no significant difference to 3-year overall
survival.

Impact of HDC-ASCT as part of therapy
at disease progression
To reduce bias, patients not eligible for transplantation
because of age at first progression (>70 years) were
removed from this analysis (n=22). Transplanted and nontransplanted patients show different profiles (Table 3):
transplanted patients were younger than non-transplanted

patients and thus a difference between the two populations regarding FLIPI score at diagnosis was also observed.
In addition, transplanted patients more frequently
received rituximab at first relapse but their relapse
occurred earlier after the first-line treatment. The 3-year
survival rates were in favor of patients who underwent
HDC-ASCT (n=42). The EFS rate was 73% (95%CI 5684%) with HDC-ASCT vs. 39% (95%CI 29-50%) without
(P=0.005). Likewise, the OS rate was 92% with HDCASCT (95%CI 78-97%) vs. 63% without (95%CI 51-72%)
(P=0.0003).

According to first-line treatment
Patient outcome according to the use of HDC-ASCT at
first progression and front-line therapy type was also analyzed. Patients were divided into four subgroups according to use of rituximab up front or not and to HDC-ASCT
or none.
For rituximab-naïve patients (patients failing CHVP-I),
3-year EFS rates were 72% (95%CI 51-85%) for transplanted patients (n=29) vs. 31% (95%CI 19-44%) for those
without HDC-ASCT (n=61) (P=0.002). Respective 3-year
OS rates were 92% (95%CI 72-98%) for patients who
underwent HDC-ASCT vs. 60% (95%CI 46-72%) for
those without HDC-ASCT (P=0.005).
For rituximab treated patients (patients failing R-CHVPI), 3-year EFS rates were 75% (95%CI 41-91%) for transplanted patients (n=13) vs. 49% (95%CI 30-65%) for those
without HDC-ASCT (n=50) (P=0.052). Respectively, 3year OS rates were 92% (95%CI 57-99%) for transplanted
patients vs. 65% (95%CI 46-79%) for non-transplanted
patients (P=0.052) (Figure 3).

According to the period of progression or relapse
Fifty-seven patients experienced progression while on
therapy (induction or consolidation phase). Among these

Table 2. Parameters influencing EFS and OS in univariate and multivariate analysis.

EFS

Age at progression
Sex
First-line CHVP-I vs. R-CHVP-I
FLIPI score (reference=0-1)
vs. 2
vs. 3-5
Progression/relapse period
Induction vs. follow up
Consolidation vs. follow up
Chemotherapy type at first relapse
Fludarabine-based vs. other
Anthracycline-based vs. other
Cytarabine-based vs. other
Cyclophosphamide-based vs. other
Rituximab at progression
(Yes vs. No)
Transplantation at progression
(Yes vs. No)

Multivariate
95% CI P value

OS
Univariate
Multivariate
HR
95% CI P value HR 95% CI P value

HR

Univariate
95% CI P value

HR

1.02
1.4
0.75

1-1.04
0.92-2.14
0.48-1.17

0.033
0.11
0.2

1.01
1.5
0.78

1-1.04
0.95-2.4
0.47-1.3

0.3
0.08
0.33

1.04
1.44
1.09

1.01-1.07
0.83-2.5
0.62-1.9

0.0036
0.2
0.77

1.03
-

0.46
1.9

0.27-0.8
1.2-3

0.013

0.38
0.63

0.17-0.85
0.31-1.3

0.0517

0.49
3.09

0.24-1
1.58-6.05

0.0045

1.48
2.5

0.31-7.12 0.214
0.58-10.8

1.64
1.9

1.03-2.63
1.14-3.13

0.001

2.5
2.76

1.4-4.38
1.55-4.9

0.004

1.98
2.25

1.1-3.56
1.22-4.14

0.0004

4.08
3.83

1.97-8.4 0.0001
1.83-8

1.17
1
0.93
1
0.66

0.68-2
0.6-1.63
0.57-1.52
0.61-1.63
0.42-1.05

0.58
0.95
0.78
0.98
0.077

0.65

0.4-1.08

0.095

1.63
1.54
1.38
1.04
0.99

0.85-3.11
0.84-2.82
0.76-2.5
0.56-1.96
0.54-1.8

0.14
0.16
0.29
0.9
0.96

-

0.41

0.24-0.71

0.0015

0.38

0.2-0.72

0.003

0.22

0.09-0.56

0.0014

0.26

1-1.06
-

-

0.075
-

-

0.1-0.68 0.006

Only variables associated with a P value of 0.2 in univariate analysis were tested in multivariate analysis. FLIPI: Follicular Lymphoma International Prognostic Index; EFS, event-free survival;
OS, overall survival; HR, hazard ratio; CI, confidence interval.
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Figure 2. Outcome of patients (under the age of 70 years) according to transplantation at first progression: ----transplanted patients (n=42);
-------- non-transplanted patients (n=111). (A) Event-free survival (P=0.0005). (B) Overall survival (P=0.0003).
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Figure 3. Outcome of patients (under the age of 70 years) according to front-line therapy and use of transplantation at first progression:
---- transplanted patients and ---------- non-transplanted patients. (A) Event-free survival of patients failing CHVP-I (P=0.002). (B) Overall survival of patients failing CHVP-I (P=0.005). (C) Event-free survival of patients failing R-CHVP-I (P=0.052). (D) Overall survival of patients
failing R-CHVP-I (P=0.052).
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Figure 4. Outcome of patients (under the age of 70 years) according to progression period and use of transplantation at first progression:
---- transplanted patients and -------- non-transplanted patients. (A) Event-free survival of primary refractory patients (P=0.002). (B) Event-free
survival of patients who progressed or relapsed after first-line treatment completion: (P=0.011).

patients, 17 underwent HDC-ASCT. The 3-year EFS rate
of transplanted patients was 88% (95%CI 61-97%) compared to 40% (95%CI 25-55%) for non-transplanted
patients (P=0.0002). In this setting, the 3-year OS was also
better for transplanted patients: 59% (95%CI 33-78%) vs.
23% (95%CI 11-36%) (P=0.002). For patients experiencing progression after completing first-line treatment
(n=96), the 3-year EFS rate of transplanted patients (n=25)
was 83% (95%CI 60-93%) compared to 48% (95%CI 3164%) for the other (n=71) (P=0.01). Three year OS rates
were 96% (95%CI 75-88%) for the transplanted group vs.
78% for the non-transplanted (95%CI 62-88%) (P=0.22)
(Figure 4).

Discussion
This study examined the outcome of all relapsed and
refractory FL patients enrolled in the FL2000 study. There
were no recommendations concerning salvage therapy at
first relapse. This analysis thus reflects the impact of
investigator choice in everyday practice and of the various
strategies applied for FL outside of clinical trials.
Twenty-four percent of patients progressing after firstline treatment underwent HDC-ASCT. As expected, transplanted patients were significantly younger than nontransplanted patients but transplanted patients had experienced earlier relapse after front-line treatment than nontransplanted patients. Our analysis underlines the favorable impact of HDC-ASCT in disease control, with a
longer EFS and OS for transplanted versus non-transplanted patients. However, since this was a retrospective study,
we cannot exclude the possibility that the favorable
impact of HDC-ASCT may have been reinforced by selection of patients responding after salvage therapy for transplantation. Indeed, some conditions or reasons precluding
transplantation (ineligibility for transplantation due to
underlying medical condition, disease refractoriness, local
physician or patient decision) could not be accurately
assessed in our study. In spite of these potential biases and
the retrospective nature of the present analysis, our results
indicate that FL patients who present at diagnosis with a
high tumor burden as defined in the FL2000 trial, and who
experience their first progression after up front treatment,
could be good candidates for the option of HDC-ASCT.
haematologica | 2011; 96(8)

Table 3. Detailed characteristics of the 153 patients aged 70 years or
under according to the use of HDC-ASCT.

HDG-ASCT at first relapse
for patients < or = 70 years

No

Number
111
Male/Female
49/62
Median age
60 (25-36)
FLIPI score at diagnosis
(missing = 5)
0-1
11 (10.5%)
2
32 (30%)
3-5
63 (59.5%)
Relapse period
Induction phase
22 (20%)
Consolidation phase
18 (16%)
Follow-up period
71 (64%)
Chemotherapy regimens at first relapse
Fludarabine-based
20 (18%)
Anthracycline-based
27 (24%)
Cytarabine-based
20 (18%)
Cyclophosphamide-based
24 (22%)
Immunotherapy at first relapse
Yes
73 (66%)
Containing rituximab
66 (63%)
Time from diagnosis to relapse
2.95 y
during follow up
(1.9–5.65)

Yes
42
25/17
49.5 (27-68)

P value

0.09
0.0002
0.004

13 (31%)
14 (33%)
15 (36%)
0.7
11 (26%)
6 (14%)
25 (60%)
5 (12%)
9 (21.5%)
19 (45%)
12 (29%)

0.36
0.7
0.006
0.36

37 (88%)
34 (81%)
2.45 y
(1.6-3.6)

0.006
0.006
0.02

FLIPI: Follicular Lymphoma International Prognostic Index; HDC-ASCT: high-dose
chemotherapy followed by autologous stem cell transplantation.

The present work seems to suggest that transplanted
relapsed FL patients have a longer control of disease than
non-transplanted. These results are consistent with those
recently reported for patients in the GELF-86 and GELF-94
studies.13 Our study provides additional information on
HDC-ASCT in a therapy-failure setting after a first-line rituximab-containing regimen. Subgroup analysis with a
limited number of patients suggests that transplantation
improves control of disease and survival in patients who
fail CHVP-I, regardless of prior rituximab exposure.
Nowadays, the use of rituximab in the up front therapy of
follicular lymphoma has become a standard of care; thus,
the question of the best therapeutic option for rituximab
pre-treated patients is of major interest. The present analy1133
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sis for this subgroup of patients shows that there is a trend
for both EFS and OS in favor of the use of HDC-ASCT at
first relapse (P=0.052). These encouraging data are also
found independently of the timing of disease progression.
However, the question of the prolonged impact of HDCASCT for rituximab pre-treated FL patients remains open
and only a prospective clinical trial can confirm whether
or not HDC-ASCT is superior to a conventional approach.
Only one small, and likely underpowered, randomized
study suggested a positive survival impact for HD-ASCT
in relapsing FL.14 Besides this, four prospective multicenter
randomized trials compared chemotherapy alone with
chemotherapy followed by HDC-ASCT as first-line therapy.11,15-17 These studies, including one performed in the rituximab era, indicated that HDC-ASCT was associated
with a better control of disease, but did not improve OS.
The recently published 10-year update of the GOELAMS
064 trial showed a plateau phase on the progression-free
survival curve for transplanted patients which might suggest that HDC-ASCT could potentially cure some FL
patients.18 The reason for the absence of proven OS benefit is still unclear and may be related to the use of HDCASCT as salvage therapy for those patients who did not
receive transplantation up front, or to long-term toxicities,
including secondary malignancies occurring after HDCASCT. However, secondary malignancies have also been
reported in non-transplanted patients. Altogether, these
previous reports and the present study indicate that HDCASCT should be considered as an option in the management of relapsed FL and may in particular improve the
outcome for patients with a poor prognosis.
No significant difference was observed in patient outcome according to use of rituximab at first progression.
The combination of rituximab and chemotherapy up front
has been investigated in four randomized phase III trials.
The conclusions of all four trials were in favor of the rituximab-containing regimen and established that rituximab
up front improves duration of response.3-6 Two randomized studies demonstrated that adding rituximab to salvage therapy at first relapse (followed by rituximab main-

References
1. Liu Q, Fayad L, Cabanillas F, Hagemeister
FB, Ayers GD, Hess M, et al. Improvement
of overall and failure-free survival in stage
IV follicular lymphoma: 25 years of treatment experience at The University of Texas
M.D. Anderson Cancer Center. J Clin
Oncol. 2006;24(10):1582-9.
2. Pulte D, Gondos A, Brenner H. Ongoing
improvement in outcomes for patients
diagnosed as having Non-Hodgkin lymphoma from the 1990s to the early 21st
century. Arch Intern Med. 2008;168(5):46976.
3. Herold M, Haas A, Srock S, Neser S, Al-Ali
KH, Neubauer A, et al. East German Study
Group Hematology and Oncology Study.
Rituximab added to first-line mitoxantrone,
chlorambucil, and prednisolone chemotherapy followed by interferon maintenance
prolongs survival in patients with advanced
follicular lymphoma: an East German Study
Group Hematology and Oncology Study. J
Clin Oncol. 2007;25(15):1986-92.
4 Hiddemann W, Kneba M, Dreyling M,
Schmitz N, Lengfelder E, Schmits R, et al.

1134

tenance) increased response rates and improved diseasefree survival.19,20 There may be several reasons to explain
this discrepancy between the present analysis and previous reports investigating rituximab administration at first
relapse. First, the limited number of patients in our study,
in particular in the subgroups, may preclude the identification of a statistically significant difference. Second, 40% of
the patients in the present study were not rituximab naïve
(including 13 patients who progressed during a treatment
containing rituximab) while other studies only included
rituximab-naïve patients. Indeed, we observed a 3-year
EFS rate trend in favor of therapy containing rituximab at
first relapse in the rituximab-naïve subgroup. Third, only
data regarding second-line treatment were collected and
we cannot exclude the use of rituximab for subsequent
progressions. That is why the role of rituximab in the
common setting of FL relapsing after prior rituximab exposure needs to be confirmed, in particular for patients proceeding to HDC-ASCT.
These results support the role of HDC-ASCT as consolidation therapy at first relapse/progression for FL patients
presenting with high tumor burden at diagnosis, independently of any rituximab used up front and of the timing of progression. We recommend systematically considering HDC-ASCT as an option for this patient group.
Given the substantial benefits shown when rituximab is
maintained in relapsing FL,20 we suggest that both therapies be incorporated in future trials aimed at improving
the outcome for patients with relapsed follicular lymphoma.

Authorship and Disclosures
The information provided by the authors about contributions from
persons listed as authors and in acknowledgments is available with
the full text of this paper at www.haematologica.org.
Financial and other disclosures provided by the authors using the
ICMJE (www.icmje.org) Uniform Format for Disclosure of
Competing Interests are also available at www.haematologica.org.

Frontline therapy with rituximab added to
the combination of cyclophosphamide,
doxorubicin, vincristine, and prednisone
(CHOP) significantly improves the outcome for patients with advanced-stage follicular lymphoma compared with therapy
with CHOP alone: results of a prospective
randomized study of the German LowGrade Lymphoma Study Group. Blood.
2005;106(12):3725-32.
5. Marcus R, Imrie K, Solal-Celigny P, Catalano JV, Dmoszynska A, Raposo JC, et al.
Phase III study of R-CVP compared with
cyclophosphamide, vincristine, and prednisone alone in patients with previously
untreated advanced follicular lymphoma. J
Clin Oncol. 2008;26(28):4579-86.
6. Salles G, Mounier N, de Guibert S, Morschhauser F, Doyen C, Rossi JF, et al.
Rituximab combined with chemotherapy
and interferon in follicular lymphoma
patients: results of the GELA-GOELAMS
FL2000 study. Blood. 2008;112(13):4824-31.
7. Davis TA, Grillo-López AJ, White CA,
McLaughlin P, Czuczman MS, Link BK, et
al. Rituximab anti-CD20 monoclonal antibody therapy in non-Hodgkin's lym-

8.

9.

10.

11.

phoma: safety and efficacy of re-treatment.
J Clin Oncol. 2000;18(17):3135-43.
Johnston A, Bouafia-Sauvy F, BroussaisGuillaumot F, Michallet AS, Traullé C,
Salles G, et al. Retreatment with rituximab
in 178 patients with relapsed and refractory
B-cell lymphomas: a single institution case
control study. Leuk Lymphoma. 2010;
51(3):399-405.
Freedman AS, Neuberg D, Mauch P, Soiffer
RJ, Anderson KC, Fisher DC, et al. Longterm follow-up of autologous bone marrow
transplantation in patients with relapsed
follicular lymphoma. Blood. 1999; 94(10):
3325-33.
Rohatiner AZ, Nadler L, Davies AJ,
Apostolidis J, Neuberg D, Matthews J, et al.
Myeloablative therapy with autologous
bone marrow transplantation for follicular
lymphoma at the time of second or subsequent remission: long-term follow-up. J
Clin Oncol. 2007;25(18):2554-9.
Sebban C, Mounier N, Brousse N, Belanger
C, Brice P, Haioun C, et al. Standard
chemotherapy with interferon compared
with CHOP followed by high-dose therapy
with autologous stem cell transplantation

haematologica | 2011; 96(8)

Transplantation in follicular lymphoma

12.

13.

14.

15.

in untreated patients with advanced follicular lymphoma: the GELF-94 randomized
study from the Groupe d'Etude des
Lymphomes de l'Adulte (GELA). Blood.
2006;108(8):2540-4.
Ladetto M, Corradini P, Vallet S, Benedetti
F, Vitolo U, Martelli M, et al. High rate of
clinical and molecular remissions in follicular lymphoma patients receiving high-dose
sequential chemotherapy and autografting
at diagnosis: a multicenter, prospective
study by the Gruppo Italiano Trapianto
Midollo Osseo (GITMO). Blood. 2002;
100(5):1559-65.
Sebban C, Brice P, Delarue R, Haioun C,
Souleau B, Mounier N, et al. Impact of rituximab and/or high-dose therapy with
autotransplant at time of relapse in patients
with follicular lymphoma: a GELA study. J
Clin Oncol. 2008;26(21):3614-20.
Schouten HC, Qian W, Kvaloy S, Porcellini
A, Hagberg H, Johnson HE, et al. High-dose
therapy improves progression-free survival
and survival in relapsed follicular nonHodgkin's lymphoma: results from the randomized European CUP trial. J Clin Oncol.
2003;21(21):3918-27.
Deconinck E, Foussard C, Milpied N,
Bertrand P, Michenet P, Cornillet-LeFebvre
P, et al; GOELAMS. High-dose therapy followed by autologous purged stem-cell

haematologica | 2011; 96(8)

transplantation and doxorubicin-based
chemotherapy in patients with advanced
follicular lymphoma: a randomized multicenter study by GOELAMS. Blood.
2005;105(10):3817-23.
16. Ladetto M, De Marco F, Benedetti F, Vitolo
U, Patti C, Rambaldi A, et al; Gruppo
Italiano Trapianto di Midollo Osseo
(GITMO); Intergruppo Italiano Linfomi
(IIL). Prospective, multicenter randomized
GITMO/IIL trial comparing intensive (RHDS) versus conventional (CHOP-R)
chemoimmunotherapy in high-risk follicular lymphoma at diagnosis: the superior
disease control of R-HDS does not translate
into an overall survival advantage. Blood.
2008;111(8):4004-13.
17. Lenz G, Dreyling M, Schiegnitz E,
Forstpointner R, Wandt H, Freund M, et al;
German Low-Grade Lymphoma Study
Group. Myeloablative radiochemotherapy
followed by autologous stem cell transplantation in first remission prolongs progression-free survival in follicular lymphoma:
results of a prospective, randomized trial of
the German Low-Grade Lymphoma Study
Group. Blood. 2004;104(9):2667-74.
18. Gyan E, Foussard C, Bertrand P, Michenet P,
Le Gouill S, Berthou C, et al; Groupe
Ouest-Est des Leucémies et des Autres
Maladies du Sang (GOELAMS). High-dose

therapy followed by autologous purged
stem cell transplantation and doxorubicinbased chemotherapy in patients with
advanced follicular lymphoma: a randomized multicenter study by the GOELAMS
with final results after a median follow-up
of 9 years. Blood. 2009;113(5):995-1001.
19. Forstpointner R, Unterhalt M, Dreyling M,
Böck HP, Repp R, Wandt H, et al; German
Low Grade Lymphoma Study Group
(GLSG). Maintenance therapy with rituximab leads to a significant prolongation of
response duration after salvage therapy
with a combination of rituximab, fludarabine, cyclophosphamide, and mitoxantrone
(R-FCM) in patients with recurring and
refractory follicular and mantle cell lymphomas: Results of a prospective randomized study of the German Low Grade
Lymphoma Study Group (GLSG). Blood.
2006;108(13):4003-8.
20. van Oers MH, Klasa R, Marcus RE, Wolf M,
Kimby E, Gascoyne RD, et al. Rituximab
maintenance improves clinical outcome of
relapsed/resistant follicular non-Hodgkin
lymphoma in patients both with and without rituximab during induction: results of a
prospective randomized phase 3 intergroup
trial. Blood. 2006;108(10):3295-301.

1135

