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A b s t r a c t

Introduction: Diffuse large B cell lymphoma (DLBCL) is the most common 
subtype of non-Hodgkin lymphoma (NHL). Although gender has not been 
included in prognostic systems, male gender has been found as a bad prog-
nostic indicator in Hodgkin lymphoma, follicular lymphoma and chronic lym-
phocytic leukemia. The relationship between gender and prognosis is not 
clear in patients with DLBCL treated with rituximab-containing regimens. The 
aim of this meta-analysis is to determine the prognostic/predictive role of 
gender in patients with DLBCL treated with rituximab-containing regimens.
Material and methods: We systematically searched for studies investigat-
ing the relationships between gender and prognosis in DLBCL treated with 
rituximab-containing regimens. After careful review, survival data were ex-
tracted from eligible studies. A  meta-analysis was performed to generate 
combined hazard ratios for overall survival, disease-free survival (DFS) and 
event-free survival (EFS). 
Results: A  total of 5635 patients from 20 studies were included in the 
analysis. Our results showed that male gender was associated with poor 
prognosis in terms of overall survival (OS) (hazard ratio (HR) = 1.155; 95% 
confidence interval (CI): 1.037–1.286; p < 0.009). The pooled hazard ratio 
for DFS and EFS showed that male gender was not statistically significant  
(HR = 1.219; 95% CI: 0.782–1.899; p = 0.382, HR = 0.809; 95% CI: 0.577–
1.133; p = 0.217).
Conclusions: The present meta-analysis indicated male gender to be as-
sociated with a  poor prognosis in patients with DLBCL treated with ritux-
imab-containing regimens.
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Introduction

Diffuse large B cell lymphoma (DLBCL) is the most common sub-
type of non-Hodgkin lymphoma (NHL). Thirty-one percent of all NHLs 
and 80% of aggressive lymphomas are DLBCL, which is generally seen 
in the 6th and 7th decades of life [1, 2]. Prognostic factors in DLBCL are 
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age, performance score, stage, proliferation frac-
tion and gene expression profiles [3, 4]. Today, the 
International Prognostic Index (IPI) and age-ad-
justed International Prognostic Index (aaIPI) are 
the most important scores used in daily practice 
to determine the prognosis and treatment strat-
egies. The IPI scoring system includes age, perfor-
mance status, serum lactate dehydrogenase (LDH) 
level, stage and extranodal involvement; the aaIPI 
includes stage, LDH, performance status and age 
older than 60 years. 

In the last decade, the standard of care in pa-
tients with DLBCL has been the addition of anti- 
CD20 antibody-rituximab to classic cytotoxic che-
motherapy. More sophisticated methods and drugs 
targeting oncogenic pathways and gene expression 
profiles have been used to predict the prognosis 
and response to therapy in recent years [5–7]. Al-
though gender has not been included in prognostic 
systems, male gender has been found to be a bad 
prognostic indicator in Hodgkin lymphoma, follic-
ular lymphoma and chronic lymphocytic leukemia 
[8–10]. However, the prognostic significance of 
gender has not been shown in all studies [11, 12].

The aim of this meta-analysis was to deter-
mine the prognostic/predictive role of gender in 
patients with DLBCL treated with rituximab-con-
taining regimens. 

Material and methods

Research strategy

A  computer-based literature search using the 
PubMed/Medline database was performed by 
two independent researchers (VK, OD). The initial 
PubMed search using the combined term (ritux-
imab) and (lymphoma, large B-cell, diffuse) re-
sulted in 1520 returns up to August 7, 2013. Only 
English language and human studies were includ-
ed in this analysis. Full text articles of all selected 
studies were retrieved. If a paper was selected for 
inclusion, the bibliographic references were care-
fully investigated to look for additional studies.

Inclusion and exclusion criteria

Prospective and retrospective randomized 
controlled studies involved patients older than 
18 years who were treated according to ritux-
imab-containing regimens. Case reports and se-
ries, letters, commentaries, lymphoma series in-
cluding those other than DLBCLs and studies not 
containing an effect size for survival according to 
gender were not included.

 
Selection of studies

Two independent reviewers decided which 
studies to include (MY, SP). The abstracts of all 

papers found to be appropriate for meta-analysis 
were read. The full texts of the candidate papers 
for this analysis were evaluated. Patients with  
DLBCL treated with rituximab-containing regi-
mens were included in this analysis. If the patients 
had been included in different studies by the same 
author, the higher quality study was considered 
for this meta-analysis.

Assessment of study quality

The Newcastle-Ottawa Quality Assessment Scale 
was used for the evaluation of non-randomized 
controlled studies and the Jadad scoring system was 
used for the evaluation of randomized controlled 
studies by two independent reviewers (MY, VK).  
The Newcastle-Ottawa Quality Assessment Scale is 
used to determine the choice of patient population, 
comparability, follow-up and results of the studies. 
For these criteria studies are scored with stars be-
tween 0 and 9. A score of nine stars indicates the 
highest quality [13]. The Jadad scoring system is 
based on 5 stars [14]. Discrepancies between the 
authors after evaluations were re-evaluated and 
consensus was reached for all data. 

Data extraction

For studies evaluating gender and rituximab- 
containing regimens in cases of NHL treated with 
rituximab-containing regimens, the following vari-
ables were extracted: essential data about study, 
author, publication year, country of study, design 
of the study, demographic data, gender distribu-
tion, treatment schedules, stage, and effect size of 
gender on the overall survival (OS), disease-free 
survival (DFS) and event-free survival (EFS).

Statistical analysis

The primary aim of this study was to analyze 
the effect of gender on the OS in patients with DL-
BCL treated with rituximab-containing regimens. 
Disease-free survival and EFS were also analyzed. 
Hazard ratio (HR) was calculated with a 95% con-
fidence interval (CI). Hr > 1 and not including 95% 
coincidence interval 1 were considered as sig-
nificant. If there was no HR, summary statistics 
were used. Homogeneity was evaluated using the 
χ2-based test of homogeneity and inconsistency 
index. A p-value < 0.10 for χ2 or I2 > 50% was ac-
cepted as heterogeneity. Results were given using 
a fixed model. A p-value for summary HR of less 
than 0.05 was considered statistically significant. 
Publication bias was examined using Egger’s re-
gression intercept, Begg-Mazumdar rank correla-
tion analysis, and a visual inspection of a funnel 
plot [15, 16]. Statistical analyses were performed 
using Comprehensive Metaanalysis V 2.0 (Biostat, 
Englewood, NJ).
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Results

Study eligibility

The computer-based literature search using 
PubMed/Medline resulted in 1520 articles. Eval-
uation of the title and abstract of these articles 
revealed 377 case reports, 188 reviews, 32 let-
ters, 34 comments, 63 non-English language 
studies, 13 pediatric studies, 11 cell studies, and 
3 animal studies, and these were excluded from 
further analysis, leaving 799 papers. Of these  
11 were cases series, 69 had included other lym-
phoma subtypes, 120 papers had not included 
rituximab-containing regimens, 3 did not report 
subgroup survival analyses, and 564 did not in-
clude the data effect size for gender. All these pa-
pers were excluded, leaving 26 papers. However, 
among these 26 papers, there were no effect size 
data in cases receiving rituximab according to 
gender in 5 papers and these papers were thus 
excluded from further analysis. Figure 1 shows the 
flowchart of articles included in this meta-anal-
ysis. Ultimately, 20 studies were included in this 
meta-analysis (Table I [11, 17–35]).

 
Quality of papers included in this meta-
analysis

Two of 20 studies included in this analysis were 
prospective and 18 were retrospective. The qual-
ity of retrospective studies was evaluated using 
the Newcastle-Ottawa Scale. In this scale 1–3 is 
considered as a low quality study, 4–6 as an inter-
mediate quality study and 7–9 as a high quality 
study. The median Jadad score was 6 and 5 for ret-
rospective and prospective studies, respectively.

Patients

The total number of patients included in this 
meta-analysis was 5635: 2879 (54.4%) men and 

2414 (45.6%) women, giving a female/male ratio 
of 0.83. (In one study there were 346 patients in 
the group treated with rituximab, but there was 
no information about gender.) The median age 
was 62.9 and rituximab had been used as first-
line therapy.

Overall survival, disease-free survival, 
event-free survival

Pooled HR for OS was evaluated in 16 stud-
ies and male gender was found to be associat-
ed with OS (HR = 1.155; 95% CI: 1.037–1.286; 
p < 0.009) (Figure 2). The association between 
gender and progression-free survival (PFS) was 
evaluated in eight studies and there was no 
statistically significant association (HR = 0.849; 
95% CI: 0.671–1.074; p = 0.171) (Figure 3). 
Event-free survival was evaluated in two stud-
ies and there was no association between gen-
der and EFS (HR = 0.809; 95% CI: 0.577–1.133;  
p = 0.217) (Figure 4).

Publication bias

There was no publication bias for OS (Begg’s 
test, p = 0.564; Egger test, p = 0.557). The funnel 
plot did not show publication bias for OS (Figure  
5 A). There was no publication bias for PFS (Begg’s 
test, p = 0.286; Egger test, p = 0.254). The funnel 
plot was symmetric and did not show publication 
bias for OS (Figure 5 B). Publication bias could not 
be determined for EFS because only two studies 
were evaluated. 

Discussion

Male gender has been found to be a bad prog-
nostic indicator for OS in cases treated with rit-
uximab-containing regimens in some studies [17, 
18]. An OS advantage has been shown in patients 
with DLBCL treated with rituximab-containing reg-
imens for every age and risk group [36, 37].

Immunochemotherapy is the standard of care 
in patients with DLBCL; however, variable respons-
es have been documented. This means that more 
sensitive prognostic and/or predictive factors are 
required. Although it has not been evaluated in 
all studies, male gender has been found to be 
a prognostic factor at least in some studies [38]. 
The relationship between gender and prognosis 
has been considered in recent years. Although this 
analysis covers studies between 2002 and 2013, 
the majority of the studies in this meta-analysis 
were published in 2013. Male sex has been shown 
to be a bad prognostic indicator in patients with 
DLBCL treated with rituximab-containing regi-
mens [11, 27].

Prognostic factors in 700 cases from eight centers 
in Asian and Western countries treated by R-CHOP 

Figure 1. Flowchart of study selection process

Publication identified from search strategy (n = 472)

Studies retrieved after review of abstract (n = 96)

Paper excluded (n = 376):
Review article
Case report
Others tumors

Paper excluded:
Without survival data (50)
No special result of p53 (20)
Inadequate summary statistics (5)

Final number of included study (n = 21)
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were compared by Castillo et al. They found no dif-
ference for PFS and OS, but male sex was found to 
be a bad prognostic indicator in multivariate analy-
sis of patients of Asian origin [24]. This point is im-
portant, and more studies from different countries 
will be required to evaluate racial differences.

The prognostic role of gender in DLBCL has 
been reported in only a limited number of papers. 
In one of these papers, Carella et al. investigated 
the prognostic role of gender in 1793 patients 
with DLBCL treated with a  rituximab-containing 
regimen between 2001 and 2007. In this study 

Study name Statistics for each study Hazard ratio and 95% CI Relative 

 Hazard  Lower Upper Z-Value Value 
weight

 ratio limit limit  of p 

Kang, 2013 0.849 0.602 1.198 –0.931 0.352 9.81
Lanic, 2013 0.620 0.337 1.140 –1.538 0.124 3.14

Zho, 2013 0.657 0.376 1.149 –1.474 0.140 3.73
Aocki, 2013 2.100 0.980 4.500 1.908 0.056 2.01

Tomita, 2013 0.600 0.206 1.749 –0.936 0.349 1.02

Yri, 2013 1.090 0.702 1.694 0.383 0.702 6.00

Castillo, 2013 Western 1.420 0.943 2.138 1.680 0.093 6.96

Castillo, 2013 Aslan 1.090 0.788 1.507 0.521 0.602 11.10
Huang, 2012 0.550 0.240 1.250 –1.413 0.158 1.69

Flowers, 2013 0.970 0.719 1.306 –0.199 0.842 13.00

Carella, 2013 1.520 1.236 1.867 3.995 < 0.001 27.60
Merli, 2012 0.960 0.511 1.804 –0.127 0.899 2.93

Yoo, 2010 0.960 0.518 1.853 –0.062 0.950 2.87

Terada, 2009 2.600 0.713 9.477 1.448 0.148 0.70

Young, 2013 1.621 0.762 3.449 1.254 0.210 2.04
Tanaka, 2012 3.635 0.952 13.884 1.888 0.059 0.65

Ennishi, 2010 1.440 0.877 2.363 1.443 0.149 4.75
 1.155 1.037 1.286 2.615 0.009

 0.01 0.1 1 10 100

  Male  Female

Figure 2. Meta-analysis of overall survival among patients receiving rituximab according to gender

Study name Statistics for each study Hazard ratio and 95% CI Relative 

 Hazard  Lower Upper Z-Value Value 
weight

 ratio limit limit  of p 

Lanic, 2013 0.630 0.354 1.122 –1.569 0.117 16.55

Tomita, 2013 0.800 0.388 1.649 –0.605 0.545 10.53

Aoki, 2012 0.940 0.309 2.860 –0.109 0.913 4.45

Pregno, 2012 1.050 0.439 2.557 0.130 0.897 7.11

Huang, 2012 0.562 0.247 1.277 –1.376 0.169 8.18

Chae, 2010 0.150 0.010 2.304 –1.361 0.173 0.74

Riihijarvi, 2010 0.510 0.299 0.868 –2.479 0.013 19.45

Ennishi, 2010 1.470 0.977 2.212 1.847 0.065 32.96

 0.849 0.671 1.074 –1.366 0.172

 0.01 0.1 1 10 100

  Male  Female

Figure 3. Meta-analysis of disease-free survival among patients receiving rituximab according to gender

Study name Statistics for each study Hazard ratio and 95% CI  

 Hazard  Lower Upper Z-Value Value 
 ratio limit limit  of p 

Kang, 2013 0.866 0.571 1.313 –0.678 0.498

Yoo, 2010 0.710 0.400 1.260 –1.170 0.242

 0.809 0.577 1.133 –1.236 0.217

 0.01 0.1 1 10 100

  Male  Female

Figure 4. Meta-analysis of event-free survival among patients receiving rituximab according to gender
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gender was found to be a bad prognostic indicator 
and the HR was 1.52. A higher dose of rituximab 
in males was suggested by the authors [27].

Gender was also found to be an independent 
prognostic factor by Gisselbrecht et al. in re-
lapsed/refractory DLBCL treated with rituximab 
maintenance after autologous stem cell trans-
plantation [39]. 

Lower serum rituximab levels, shorter exposure 
times and worse outcome in men were observed 
in the RICOVER-60, RICOVERnoRTh and pegfil-
grastim trials (R1, R2, R3), and the SEXIE-R-CHOP 
14 trial has been planned and performed. In the 
last ASCO conference this study was presented 
and a significantly improved outcome in male pa-
tients was observed with higher rituximab doses 
(500 mg/m2 instead of 375  mg/m2) [40]. These 
results confirm the worse outcome with standard 
R-CHOP in men.

The mechanism underlying the different 
prognosis in men and women is not clear. Phar-
macokinetic studies suggest that higher serum 
levels are associated with lower drug clearance 
in females [41]. Additionally, gender-associated 
gene polymorphisms may be a contributing fac-
tor in the higher response to immune-chemo-
therapy in females. GSTT1 deletion has been 
suggested as a causative factor for resistance to 
R-CHOP and also poor prognosis in male Korean 
patients [42]. 

In conclusion, OS was found to be better in fe-
male cases than males with DLBCL treated with 
immunochemotherapy in this meta-analysis. 
Higher doses of rituximab could be more useful 
in males; the ongoing SEXI-R-CHOP-14 study will 
help clarify this point.
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