
Abstract. Aim: Almost 30% of follicular lymphomas (FL)
present with stage I-II disease. Although the standard-of-care
consists of involved-field radiotherapy (IFRT), approximately
half of patients relapse usually outside the primary
irradiation field. Systemic immunotherapy with rituximab (R),
with or without IFRT, could reduce distant recurrences
leading to a better outcome. Therefore, we compared the
efficacy of IFRT-alone or associated with R (R+IFRT) versus
R-alone in stage I/II FL (grade 1-3A). Patients and Methods:
From 1995 to September 2012, 108 early-stage FL patients
were retrospectively assessed: 36 underwent IFRT, 38 R-alone
and 34 R+IFRT. Results: Complete response rate was 84% in
the IFRT-group, 87% in the R group and 97% in the R+IFRT-
group. Median progression-free survival and time to next
treatment were significantly higher in both rituximab arms
compared to IFRT-alone. Conclusion: R or R+IFRT have
demonstrated a better long-term control of the disease
without significant additional toxicities. 

Follicular lymphoma (FL) is the most common indolent non-
Hodgkin lymphoma (NHL) representing about 30% of all
new diagnoses (1). Most patients present with advanced
disease, while 30% have stage I-II (2). In the latter cases, due
to the high percentage of complete remissions and the
durable local response (3-5), the standard-of-care consists of
involved-field radiation therapy (IFRT) (6). Nevertheless
almost half of the patients relapse, leading to death in a
substantial number of cases (7). Disease recurrence mostly
occurs outside the primary irradiation field (8), suggesting

the presence of a disseminated but yet undetectable disease
already at the time of diagnosis. The addition of
chemotherapy to radiotherapy (RT) provided controversial
results. Chlorambucil plus RT did not improve disease-free
survival (9), while the combination of RT with an
anthracycline containing chemotherapy improved relapse-
free survival (10-12). However, the latter was associated with
significant acute toxicity as well as the development of
secondary malignancies, which is why such treatment
intensifications did not enter clinical routine (11, 12).
Therefore, new and less toxic treatment approaches are
needed. Rituximab (R), a chimeric monoclonal antibody
against CD20, has demonstrated to be an effective treatment
for patients with low–tumor burden FL and to eradicate
minimal residual disease (MRD) in a part of patients with a
favorable toxicity profile (13). In addition, Rituximab may
improve the effect of radiotherapy due to its ability to
enhance radiosensitivity of lymphoma cells (14). Therefore,
the addition of R to IFRT could reduce the rate of distant
recurrences, leading to a better outcome. Indeed, only
recently Janifova et al. presented preliminary data of the
Czech Lymphoma Group database suggesting that Rituximab
alone or in combination with radiotherapy improves the
outcome of stage I-II FL patients (15). However, the
treatment arms were not well-balanced (65 patients treated
with IFRT, 14 with R-alone and 14 with R+IFRT) and the
median follow-up of 4.3 years was rather short. The positive
impact of systemic treatment on localized FL was also
observed by Friedberg et al. who retrospectively evaluated a
large series of stage I FL (16). However, due to several
limitations, inherent in the registry nature of the report, they
did not provide any therapy recommendations. (16). Overall,
the data available up to now suggests that systemic therapy
might improve the outcome of patients with localized FL but
both available analyses have important limitations and a
rather short follow-up considering the usually indolent
course of this disease. In order to evaluate the efficacy of
IFRT alone, in association with R (R+IFRT) versus R-alone
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in stage I/II FL grade 1-3. After a long term follow-up, and
to provide a basis for a prospective trial, we retrospectively
assessed consecutive patients in two cancer centers.

Patients and Methods

Patients. From 1995 to September 2012, 108 consecutive patients
affected by FL were retrospectively assessed at the Medical
University of Innsbruck and at the University Hospital “G. Martino”
in Messina. Treatment response was evaluated 6-12 weeks after the
end of treatment and consisted of a physical examination, blood
testing and computed tomography (CT) scan. The ethical committee
approved this analysis. Statistical analysis. Chi-square test was
performed to assess the significance of differences between
categorical variables. Overall survival (OS), progression- free
survival (PFS) and time to next therapy (TTNT) were plotted as
curves using the Kaplan-Meier method and were defined as time
from diagnosis until death of any cause, as time from diagnosis until
disease progression or death of any cause and as time from the
achievement of a complete response (CR) to relapse or death as a
result of lymphoma or acute toxicity of treatment, respectively. The
log-rank test was employed to assess the impact on survival of
categorical variables. A p-value of <0.05 was considered as
statistically significant. Statistical analyses were performed with the
Statistical Package for the Social Sciences (SPSS) software v.17.0.1
(SPSS, Chicago, IL, USA), MedCalc (version 8.0) software and the
GraphPad Prism (version 5.0) package.

Results 

A total of 108 patients with early stage FL (grade 1-3A)
were identified. Overall, median age at time of diagnosis was
60 years (range=31-88 years). As requested by the inclusion
criteria, all patients had stage I/II disease. The percentage of
adverse prognostic factors was significantly higher in
patients who underwent R or R+IFRT (Table I). 

Thirty-six patients (33%) underwent IFRT, 38 R-alone
(35%) and 34 (31%) both. Similarly to the previous report

by Janikova et al. (15), radiation doses were ≥24Gy in all
cases. R was administered weekly at the standard dose of
375 mg/m2 for a median of 5 administrations (range=4-8) to
those who underwent only immunotherapy and for 4 cycles
after IFRT in the R+IFRT group. Among all three treatment
groups no grade 3/4 toxicities were registered. 

The percentage of CR varied, but not in a significant
way, between the three cohorts, being 84% in the IFRT-
group, 87% in the R group and 97% in the R+IFRT-group
(p=0.1). During the whole observation period, 64 relapses
were registered. Most of them occurred in the IFRT- group
(27 patients, 75%), followed by 19 in the R-IFRT (55%)
and 18 in the R-group (47%; p=0.03). After a median
follow-up of 8 years (range=1-20), 42 patients were alive
and in CR, 54 with disease and 12 died (8 for disease and
4 for non disease related causes). PFS and TTNT were
significantly higher in both rituximab arms when compared
to IFRT alone: median PFS was 5 and 6 years in the R and
R+IFRT groups vs. 2.3 years in the IFRT one (p<0.001)
(Figure 1) (Panel A), median TTNT was 5 and 6.6 years in
the R and R+IFRT groups vs. 2 years in the IFRT one
(p<0.001) (Figure 1) (Panel B). In the present analysis,
patients treated with rituximab +/- IFRT showed a trend for
a better OS without reaching statistical significance
(p=0.059) despite the rather long follow-up (Figure 1,
Panel C). 

Discussion

Herein, we present the so far largest real-life analysis of
patients affected by localized FL who underwent IFRT, R
alone or in addition with IFRT. We were able to show that
immunotherapy has a significant impact on the clinical
course of these patients, providing the basis for a prospective
clinical trial. The strengths of this analysis were the long-
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Table I. Clinical characteristics at time of diagnosis.

Parameter IFRT (n=36) R (n=38) R+IFRT (n=34) p-Value

N % n % n %

B-Symptoms 2 5.5 6 15.8 14 41.1 0.001
LDH>UNL 8 22.2 10 26.3 18 52.9 0.013
B2-microglobulin 12 33.3 18 47.3 21 62 0.059
FLIPI 0.015

0 28 77.8 20 52.6 16 47
1 8 22.2 18 47.4 18 53

Stage 0.715
I 19 52.7 17 44.7 15 44.1
II 17 47.3 21 52.3 19 55.9

LDH, Lactate dehydrogenase; UNL, upper normal limit; FLIPI, follicular lymphoma international prognostic index; IFRT, involved-field radiation
therapy; R, rituximab. 



term follow-up, which is nearly twice that of the previous
reports (15, 16), the “real-life” nature and the homogeneous
treatment, although these patients were treated outside a
clinical trial. The main limit of this study was the
retrospective data assessment. 

In our study the dosages of IFRT and immunotherapy
were comparable to previous reports (15, 13). The different
treatment groups were well-balanced in terms of patient
numbers and in terms of clinical characteristics, except for a
higher prevalence of adverse prognostic factors in those who
underwent immunotherapy. Unlike the combination of
chemotherapy and radiotherapy (11, 12), both IFRT and R
proved to be well-tolerated. Of course, the limited
radiotherapy-related toxicity could be attributed to the
restriction of the irradiation field and to the technical
improvements in these past years (17). Difference in CR-
rate was not statistically significant among the treatment
groups, despite the percentage of CR being ≥10% higher in
those who underwent IFRT+R. However, this study was not
powered for such analysis and in a larger patient series the
difference would probably achieve statistical significance.
Nevertheless, similar results were described in the Czech
retrospective analysis, which presented the highest
percentage of CR in the combined modality treatment group
(14 patients, 100%) (15). It is noteworthy that the
administration of immunotherapy translated into a
significantly lower relapse rate (≥20% less) suggesting an
important role in the elimination of persistent occult MRD.
These results are in line with previous observations that R is
able to eradicate MRD in patients with low tumor burden
FL (13). Moreover, rituximab may improve the effect of
radiotherapy due to its ability to enhance radiosensitivity of
lymphoma cells. (14) In both previous similar reports the
relapse rate was not mentioned (15, 16) but the herein
observed percentages were similar to those described in
other trials (18, 19). Also PFS and TTNT were significantly
higher in both rituximab arms when compared to IFRT-
alone, similarly as previously observed by Janikov et al.
(15) who reported a significant difference in median event-
free survival between the three treatment modalities. As
expected, no difference in OS was observed. This because
FL usually have an indolent course of disease and nowadays
there exist efficient salvage treatments.

In conclusion, this analysis, the largest so far, showed that
among stage I/II FL patients who underwent IFRT, R or
R+IFRT with a median follow-up of 8 years, those who
underwent immunotherapy had a clearly better long-term
disease control despite a significantly poorer prognostic
profile at time of diagnosis. In the R+IFRT group results
were even better than in the R group. Our results findings
justify the realization of a prospective, randomized clinical
trial in order to confirm the superiority of R+IFRT in
comparison to the current standard-of-care.
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Figure 1. Kaplan–Meier curves for the three-arms study. (A)
Progression-free survival (PFS), (B) Time to the Next Therapy (TTNT)
and (C) Overall survival (OS).
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