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Abstract. Oxidative stress serves an important role in 
carcinogenesis. The present study investigated the clinical 

large B-cell lymphoma (DLBCL). The participants comprised 
55 consecutive patients with DLBCL. A commercially available 

was used to assess oxidant levels. Similarly, a commercially 
available biological antioxidant potential (BAP) test was 
used to assess antioxidant levels. The antioxidative/oxidative 
stress ratio was calculated as d-ROMs/BAP. The median 

than in healthy volunteers (P<0.01). The complete remission 

was observed between groups. Multivariate analysis revealed 

Introduction

higher percentages in developing countries. This pathology 
is more common among elderly individuals (1). Many inves-

Index (IPI) and the revised IPI (R-IPI) (14,15). Usually, the 

signaling abnormalities. ROS are believed to promote cancer 

pathways and damage to DNA (16). Oxidative stress can be 

by anti-oxidants (17).
The measured concentration is considered to be directly 

-

can be measured simultaneously.

processes, including cancers. Various investigators have 
reported that oxidative stress plays an important role 

hepatocellular carcinoma (24,25), colorectal cancer (26), and 

report that investigated associations between oxidative stress 
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Study design. 

Participants were patients with untreated CD20-positive 

comprised 55 consecutive patients histologically diagnosed 
with DLBCL between December 2012 and March 2016 

26 women) served as a control group. All patients provided 

assessments. This study was approved by the institutional 

Oxidative stress and other determinations. Oxidative stress was 
investigated by measuring serum hydroperoxide concentrations 
according to the d-ROMs test (Diacron International srl) using 

commercially available BAP test was used to assess antioxidant 
levels (Diacron International srl), as described previously (31). 
The antioxidative/oxidative stress ratio was calculated as 
BAP/d-ROMs. Peripheral white blood cell count (WBC) and 

were determined on admission.

Treatment strategy. 

2

2, as a 2-h i.v. drip 
2, as a 30-min 

2

2, maximal dose 2.0 mg i.v. as a bolus 

lower cardiotoxicity than doxorubicin (32,33). Our previous 

salvage chemotherapy with R-P-IMVP-16/CBDCA (rituximab, 

or relapsed DLBCL who responded to R-P-IMVP-16/CBDCA 

peripheral blood stem cell transplantation.

Response criteria. Treatment response was evaluated 

examinations, radiological studies, gallium scintigraphy, 

bone-marrow evaluation according to the 2007 International 

Statistical analysis. 
in mean values were tested using the nonparametric 

Patient characteristics. 
-

Thirty-six healthy volunteers were enrolled (median age, 
-

controls (P<0.01).

d-ROMs and BAP in DLBCL patients and healthy controls. 

higher in DLBCL patients (0.203) than in healthy volunteers 

Correlations between d-ROMs and other markers in DLBCL 
patients. Table II shows correlations between d-ROMs, BAP, 

and sIL-2R (P<0.001), between d-ROMs and IPI (P<0.05), 
between d-ROMs and B symptoms (P<0.001), and between 
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stage, between BAP and sIL-2R, between BAP and B symp-

and clinical stage (P<0.05), between d-ROM/BAP and sIL-2R 
(P<0.0001), between d-ROM/BAP and IPI (P<0.05), and 

between d-ROM/BAP and B symptoms (P<0.001) in patients 
with DLBCL.

Analysis of response to therapy. Table III shows the results 

large B cell lymphoma (n=55).

Variable No. (%)

Sex 
  Male 36 (65.0)

Age, years 
  <61 7 (12.7)

PS 
  0, 1 46 (84.0)

  Increased 36 (65.0)

Extranodal sites 
  0, 1 37 (67.3)

Clinical stage 
  I/II 17 (31.0)

B symptom 
  Absence 13 (24.0)
  Presence 42 (76.0)

  Absence 47 (85.0)
  Presence 8 (15.0)

sIL-2R, U/ml 

IPI 
  Low 11 (20.0)
  Low-intermediate 13 (24.0)

R-IPI 
  Very good 1 (1.8)
  Good 24 (43.6)
  Poor 30 (54.50

revised IPI.

-
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with CR rates in DLBCL patients.

Oxidative stress as a prognostic factor in DLBCL. Table IV and 65.1%, respectively (NS, Fig. 2D). Three-year PFS rates 

Multivariate analyses for OS and PFS (Table V). Multivariate 

 ---------------------------------------------------------- -------------------------------------------------------------- -----------------------------------------------------------------
Variable Median Range P-value Median Range P-value Median Range P-value

Sex         

  Female 381 171-658  2126 1571-2812  0.21 0.100-0.360 
Age, years         

PS         

Extranodal sites         

Clinical stage         

B symptom         

sIL-2R, U/ml         
  <2,000 378 247-660 0.0112 2168 1538-2812 0.0121 0.18 0.100-0.266 0.0066

IPI         

R-IPI         
  Very good (0 points)a

a
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 CR
 --------------------------------------------------------------------------

All patients 55 83.6 

Sex   

Age, years   
  <61 7 85.7 0.8736

PS   
  0, 1 46 84.8 0.6034

  Increased 36 77.8 

Extranodal sites   

Clinical stage   

  III/IV 38 81.6 

B symptom   
  Absence 13 81.0 0.3335

  Absence 47 87.2 0.0804
  Presence 8 62.5 

sIL-2R, U/ml   
  <2,000 38 81.6 0.5375

IPI   
  Low 11 100.0 0.0577

R-IPI   

  Poor 30 76.7 

d-ROM   

BAP   

d-ROM/BAP   
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 3 year-OS 3 year-PFS
 --------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------

Age, years      

PS      

  Increased 36 50.2  36 45.0 

Extranodal sites      

Clinical stage      

  III/IV 38 61.6  38 55.7 

B symptom      

  Presence 42 61.5  42 48.5 

  Absence 47 70.1 0.5217 47 71.1 0.1580
  Presence 8 37.5  8 25.0 

sIL-2R, U/ml      
  <2,000 38 70.6 0.8837 38 70.6 0.7164

IPI      
  Low 11 100.0 0.0382 11 100.0 0.0232

R-IPI      

d-ROM      

BAP      

d-ROM/BAP      

-
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Discussion

Oxidative stress might play an important role in carcinogenesis. 

damage to cellular macromolecules such as DNA (42), 

including DNA base damage and single- and double-strand 

could interrupt the tumor cell signaling pathways, which are 
involved in cell growth and survival. This obstruction might 
lead to cancer promotion and progression. Indeed, many 
reports have shown that oxidative stress might play important 

et al

patients with clinical stage I lung adenocarcinoma. Oxidative 
stress could be reasonably expected to impact the progression 

increased oxidative stress. Gencer et al (23) reported that serum 

et al (26). They 
reported that serum ROS levels were elevated in proportion to 

et al (24) reported that hepatocellular 

between DLBCL patients and controls. A previous study 
reported that oxidative stress was associated with mortality 
in older ages (45). We could not exclude the potential impact 
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prognosis in elderly patients with DLBCL. One possibility is 

When d-ROMs and BAP were measured in DLBCL patients 

existed between d-ROMs and B symptoms.
In the present study, d-ROMs in DLBCL patients were 

increased compared to those in healthy volunteers. Similarly, 
BAP in DLBCL patients was decreased compared to that in 
healthy volunteers. As a result, the d-ROMs/BAP ratio was 

-
teers. These results suggest that oxidative stress contributes 
to carcinogenesis in DLBCL by damaging DNA. Our study 

clinical stage. This result suggests that d-ROMs might not 

multivariate analysis revealed d-ROMs as an independent 

showed that oxidative stress may impact prognosis in DLBCL 
patients. At the same time, we should discuss the discrepancy 

-
acteristics exist between high- and low-d-ROMs patients. 

A, OS

B symptoms Absence vs. presence 6.88 0.87-81.02 0.0680

B, PFS
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low-d-ROMs patients, univariate analyses might reveal some 

et al
oxidative stress in DLBCL. They measured d-ROMs and 

oxidative stress.

-

the associations between d-ROMs and BAP concentrations in 
lymphoma tissue and serum. We consider that d-ROMs and 
BAP concentrations in lymphoid tumor tissue may correlate 

cells produce the oxidative stress and the mechanisms by which 

strongly associated with cancer mortality (46). In the present 

DLBCL patients than in healthy volunteers, and oxidative stress 

in DLBCL patients than in healthy volunteers. Although 
univariate analysis revealed that oxidative stress did not impact 

analysis revealed d-ROMs as an independent prognostic 

DLBCL patients.
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