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Abstract 
Purpose: To assess the response rate, duration of response and prognostic factors affecting re-
sponse after low-dose involved-field radiotherapy in patients with relapsed low-grade B-cell non- 
Hodgkin lymphoma. Patients and Methods: Forty-four patients were included. Patients were 
treated with a total dose of 4 Gy (2 × 2 Gy) using 6 - 15 Mv photon or electron beam. Results: most 
patients were above age of 60 years (59%) with male predominance. Follicular lymphoma was the 
most common pathological type; bulky disease (>5 cm) was presented in 61.4%. Patients who re-
ceived only 2 regimens were 63.7% and 31.8% had >2 involved sites. No treatment related toxicity 
was observed. The overall response rate was 88.7%; complete response was reached in 59.1% and 
stable disease in 6.8%, progressive disease in 4.5%. Median time to local progression was 33 
months (95% CI 23.70 - 42.29); 2-year local progression free survival was 78%. Response rate was 
found to be dependent on age, number of involved sites and lymph node size but independent on 
sex, pathological type, number of prior regimens, LDH level and time since diagnosis. Conclusion: 
Short-course-low dose palliative radiotherapy (2 × 2 Gy) affords an attractive option for treatment 
of relapsed low-grade non-Hodgkin’s lymphoma due to high response rates. However, these re-
sults had to be confirmed in a larger number of patients. 
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1. Introduction 
Of all indolent non-Hodgkin lymphoma (NHL), 80% of patients present with advanced Ann Arbor stage III or 
IV and incidence rises with age [1]. Although generally not curable with conventional therapy, patients with in-
dolent lymphoma have a relatively long life expectancy. The natural history of indolent lymphoma is character-
ized by multiple relapses and the intervals between subsequent relapses tend to be shortening over time [2]. 

Chemotherapy and immunotherapy can be effective in achieving repeated remissions [3] [4]. However, sys-
temic therapy can be associated with significant toxicity especially in older patients with comorbid illness. The 
disease can also eventually become refractory to systemic therapy. Given the radiosensitivity of indolent lym-
phoma, local radiation therapy plays an important role in palliation of these patients in the case of symptomatic 
disease due to progression, compression of a vital organ by a bulky mass or cytopenia [5]. Conventional-dose 
radiation therapy can have considerable side effects affecting patient’s quality of life and ability to receive fur-
ther systemic therapy. 

The objective of this prospective study was to assess the response rate, duration of response, and prognostic 
factors affecting response after low-dose involved-field radiotherapy (LD-IF-RT) in patients with relapsed low- 
grade B-cell NHL. 

2. Patients and Method 
The institutional Review Board approved this study protocol and all patients were required to provide written 
informed consent. 

Between June 2005 and December 2010, a total of 44 patients were included, they had symptomatic relapsed 
B-cell indolent lymphoma that was proven histologically since no more than 1 year. Before and after irradiation, 
all patients were assessed by physical examination, ultrasound, bone marrow biopsy, computed tomography. 

Treatment consisted of a total dose of 4 Gy delivered in two fractions over 2 consecutive days. No other ther-
apy was given concomitantly with irradiation. Megavoltage photons from 6 - 15 MV or electron beams were 
used. The target area included the involved site or the affected lymph node with a 2-cm margin. If patients were 
irradiated at more than one site and the response differed for each site (e.g. complete response in one site and 
partial response in another) the disease was assigned to the worst category. 

Response was determined clinically or radiologically according to the Response Evaluation Criteria in Solid 
tumors criteria [6]. The first evaluation was performed 1 month after the end of treatment then every 3 months 
for first year then every 6 months for 2 years then annually thereafter. A complete response (CR) was defined as 
a complete disappearance of clinically or radiologically detectable disease within the treatment field; a partial 
response (PR), as a decrease of at least 30% in the sum of diameters of target lesions. Stable disease (SD) was 
defined as neither sufficient shrinkage to qualify for PR non sufficient increase to qualify for progressive disease 
(PD). Patients with PD (with at least 20% increase in the sum of diameters of the target lesions) were considered 
as non responders as well as those with SD. 

Toxicity was scored according to the toxicity scale of the National Cancer Institute Common Terminology 
Criteria for Adverse Events v.3.0 [7]. Patients with bulky diseases received antihyperuricemic medication (al-
lopurinol); dosage depending on renal function. 

The main end points of the study were in-field lymphoma control and progression free survival. 
Statistical analysis: The data were encoded in a computer using the Statistical Package for Social Sciences 

(SPSS) version 15.0 (Chicago, IL, USA). Distributions of survival functions were estimated using the Kaplan- 
Meier method. Non-normally distributed data was expressed as number and percentage. Chi square was used as 
a test of significance. P values of <0.05was considered significant. 

3. Results 
Table 1 shows the characteristics of 44 eligible patients entered the study. There were male predominance; most 
patients were above age of 60 years. Follicular lymphoma was the most common pathological type, 63.7% of 
patients received only 2 regimens of treatment (radiotherapy and chemotherapy). Lymph node size of >5 cm was 
observed in 61.4% while 68.2% of patients had 1 - 2 involved sites. High lactate dehydrogenase level was re-
corded in 70.4%. Time since diagnosis was 25 - 60 months in 34%. 

Response rate was 88.7% with complete response (CR) in 59.1% and partial response (PR) in 29.6%. Stable  
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Table 1. Patients characteristics (n = 44).                                  

Characteristic N % 

Sex:   

Male 24 54.5 

Female 20 45.5 

Age: median 57 years   

≤60 Y 18 40.9 

>60 Y 26 59.1 

Pathology   

CLL/SLL 2 4.5 

Follicular lymphoma   

Grade 1 22 50 

Grade 2 18 41 

MALT 2 4.5 

Number of prior regimens   

0 - 2 28 63.7 

3 - 5 16 36.3 

Number of involved sites   

1 - 2 30 68.2 

3 - 5 14 31.8 

Size of the largest lymph node   

≤5 cm 17 38.6 

>5 cm 27 61.4 

LDH   

High 31 70.4 

Normal 13 29.6 

Time since diagnosis, median = 42 months   

≤24 months 12 27.3 

25 - 60 months 15 34.1 

61 - 120 months 10 22.7 

≥120 months 7 15.9 

 
disease (SD) was reported in 6.8% and progressive disease (PD) in 4.5% (Table 2). 

Frequently, patients noticed a response within 2 weeks of treatment. All patients fulfilled the protocol radio-
therapy prescriptions. 

Multivariate analysis was performed to determine which factors were predictive of response rate (Table 3) 
Younger age (<60 y), less number of involved sites (≤2) and smaller size (<5 cm) of involved lymph node (LN) 
had statistically significant impact on response rate (P = 0.04, 0.01, 0.04 respectively). Other prognostic factors 
for response rate (i.e., sex, pathological type, number of prior regimens, LDH level and time since diagnosis) 
were not found to be related to response rate (RR). No treatment related toxicity was observed. Four patients 
died during follow-up period due to causes unrelated to cancer. 

After median follow-up of 37 months, 2-year local progression free survival (PFS) was 78% (Figure 1) with 
median time to local progression 33months (95% CI: 23.70 - 42.29). 

4. Discussion 
Watchful waiting is a widely accepted approach, both at diagnosis and in recurrent and advanced-stage asymp- 
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Table 2. Response rate.                                                                

Response N % 

Complete response (CR) 26 59.1 

Partial response (PR) 13 29.6 

Stable disease (SD) 3 6.8 

Progressive disease (PD) 2 4.5 

 
Table 3. Multivariate analysis of prognostic factors affecting 
response rate.                                         

P Response rate Factors 

0.80 

 Sex 

21/24 (87.5%) Male 

17/20 (85%) female 

0.04 
 Age 

17/18 (94.4%) ≤60 y 

18/26 (69.2%) >60 y 

0.90 

 Pathology 

2/2 (100%) CLL/SLL 

 Folicullar lymphoma 

21/22 (95.5%) Grade1 

17/18 (94.4%) Grade2 

2/2 (100%) MALT 

0.85 

 Number of prior regimens 

25/28 (89.2%) 0 - 2 

14/16 (87.5%) 3 - 5 

0.01 

 Number of involved sites 

28/30 (26.2%) 1 - 2 

9/14 (64.3%) 3 - 5 

0.04 

 Size of the largest LN 

15/17 (88.3%) ≤5 cm 

16/27 (59.3%) >5 cm 

0.88 

 LDH 

29/31 (93.5%) High 

12/13 (92.3%) Normal 

0.98 

 Time since diagnosis 

10/12 (83.3%) ≤24 m 

12/15 (80%) 25 - 60 m 

8/10 (80%) 61 - 120 m 

6/7 (85.7%) ≥120 m 

 
tomatic patients. However, in the case of symptomatic disease, a regimen should be chosen that provides high 
response rates with a rapid onset of response of short treatment duration and leaves patients with a minimum 
toxicity. 

This study of LD-IF-RT using 4 Gy in two fractions in 44 patients with relapsed indolent B-cell NHL shows 
an overall response rate of 88.7% with a CR achieved in 59% of patients. 

Responses were often rapid and treatment-related toxicity was effectively absent. These results compare fa- 
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Figure 1. Progression-free survival.                                    

 
vorably with others [8]-[11]. 

Regarding the prognostic factors, patients younger than 60 years, those with only one or two lymphoma sites 
and disease size ≤5 cm had significantly higher RR. These results are in agreement with that reported by Rossier 
et al. [12], Chan et al. [13] and Girinsky et al. [8]. Sex, pathological type, number of prior regimens, LDH level 
and time since diagnosis did not significantly predict response rates. 

Johannsson et al. [9] found that patients with chronic lymphocytic leukemia/small lymphocytic lymphoma 
(CLL/SLL) had lower RR compared with patients with follicular lymphoma. 

Our study, however, predominantly consisted of patients with follicular lymphoma (91%), rendering analysis 
by pathological type difficult. 

Additional data are needed on the effectiveness of palliative LD-IF-RT on different subtypes of NHL. Rossier 
et al. [12] reported that previous chemotherapy was one of the worse prognostic factors regarding the benefit of 
such irradiation that not found in our study. 

The 2-year PFS was 78% that comparable to results in other series reporting PFS rate of 76% - 92% [8] [10] 
[14]. 

In general, cancer patients experience many problems that have a negative influence on their quality of life. 
These problems can be caused both by the disease itself, but also by treatment side effects. Webster and Cella 
[15] showed that 141 lymphoma patients had significantly lower physical, emotional and functional well-being 
as well as lower total quality-of-life scores after treatment as compared with base line values. As far as quality 
of life is concerned, they advise treating these patients with the least aggressive approach possible. The lack of 
toxicity and the non aggressive nature of this LD-IF-RT regimen may contribute to improve the quality of life of 
these patients. 

5. Conclusion 
Short-course-low dose palliative radiotherapy (2 × 2 Gy) affords an attractive option for treatment of relapsed 
low-grade non-Hodgkin’s lymphoma due to high response rates. However, the results had been confirmed in a 
larger number of patients. 
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