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Summary
Purpose: To establish the characteristics and prognosis of newly diagnosed patients with non-Hodgkin lym-
phoma (NHL), who were carriers of hepatitis B (HBV) and C (HCV) viral infection. 
Methods: 542 patients with NHL, diagnosed and treated in the University Hospital “Sv. Georgi”, Plovdiv, were 
retrospectively analysed. Two NHL patient groups were created – the study group, consisting of 33 patients 
with NHL positive for HBV and HCV, and the control group, consisting of 40 randomly assigned patients with 
NHL and negative serology for hepatitis. Study and control groups were compared for basic characteristics and 
survival.
Results: The prevalence of hepatitis B surface antigen (HBsAg) among newly diagnosed patients was 5.72% 
and of HCV 1.84 %. Association with hepatitis viruses was more frequent in indolent than in aggressive NHLs 
(p=0.044). Liver dysfunction was registered more often in the study group (p=0.002). Reactivation of HBV 
infection was registered in 5 patients (12.19%) from the study group. There was no statistically significant dif-
ference between survival rate of patients in the study group and in the control group (p=0.738). 
Conclusion: Hepatitis virus carrier state did not alter significantly the clinical course and disease prognosis (re-
mission rates and survival) in our patient group. We recommend the routine testing for hepatitis infection in 
patients newly diagnosed with NHL in order to collect more data needed for the establishment of a possible causal 
relationship between hepatitis viruses and NHL. Since antiviral prophylaxis could positively impact the course of 
lymphoma treatment, national guidelines for the management of patients with hepatitis infection and NHL will 
prove to be necessary for the clinical practice.
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Introduction
It is considered that one quarter of malignant disor-
ders have infectious etiology. The etiopathogenetic 
role of viruses has been recognized for the develop-
ment in some carcinomas and sarcomas [1], e.g. HCV 
and hepatocellular carcinoma, EBV (Epstein-Barr 
virus) and nasopharyngeal carcinoma, HIV (human 
immunodeficiency virus) and Kaposi sarcoma, HPV 
(human papilloma virus) and uterine cervix carcino-
ma, and human herpes virus-8 and Kaposi sarcoma.
There is fewer data on the role of viruses in the lym-
phomagenesis: EBV is isolated in 100% of the patients 
with Burkitt lymphoma; HTLV-1 (human T cell leu-
kemia type I) and peripheral T-cell lymphoma; and 
HCV and mixed cryoglobulinemia ( preneoplastic 
lymphoproliferative disorder).

The causal relationship between HBV and HCV 
infection and NHL lymphomas has been a subject 
of intense research for the past 20 years [2]. Most 
of the studies published have been conducted in re-
gions with high incidence HCV infection and point 
to certain etiopathogenetic relationship between both 
diseases. However, the causality of lymphoprolifera-
tive disorders related to HCV and HBV carrier state 
remains uncertain. The predictive value of the virus 
carrier state related to the treatment outcomes (in 
terms of viral reactivation ) as well as the necessity 
of antiviral prophylaxis haven’t been established yet. 

The purpose of this study was to analyse the char-
acteristics and survival of patients newly diagnosed 
with NHL, who were carriers of HBV and HCV. 

Methods 
Patients 
This retrospective study included 542 patients with 
newly diagnosed NHL, treated at the University Hos-
pital “Sv. Georgi” – Plovdiv and the Comprehensive 
Oncology Centre – Plovdiv from 2008 to 2011. Posi-
tive hepatitis virus carrier state was registered in 41 
NHL patients. For some of the patients  no complete 
data were available for statistics. 

We analysed the characteristics of two NHL patient 
groups – the study group, with 33 NHL patients positive 
for HBV and HCV, and the control group, with 40 ran-
domly assigned patients with NHL and negative serol-

ogy for hepatitis. Both groups were compared by main 
clinical parameters and survival. Clinical stage was de-
fined according Ann-Arbor staging system. The thera-
peutic response was evaluated according to the Interna-
tional Working Group Response Criteria for NHLs.

Follow up
Patients in remission were followed at 3- to 6-month 
intervals in the outpatient department until April 
2012 (end of the study). The median follow-up time 
was 18 months (range 1-143). 

Statistics
Chi-square test and Student’s t-test were used for 
comparison of both groups.  Survival analysis was 
performed by the Kaplan-Meier method [3]. Com-
parison of survival curves was based on the log rank 
test. Survival time was measured from the date of di-
agnosis and endpoints were taken as death from all 
causes. Statistical analysis was carried out using the 
SPSS v.17.0 statistical package.

Results
The study group included 31 HBV (+) NHL and 10 
HCV (+) NHL patients. Positive carrier state among 
newly diagnosed NHL patients was 5.72% for HBV 
and 1.84% for HCV. 

Comparison of both groups
No statistically significant difference was found when 
the study and the control group were compared by de-
mographic characteristics: age (t-test=1.28, p=0.202) 
and sex (x2 =2.37,p=0.124), frequency of extranodal 
localization (x2=0.025,р=0.874), complete remission 
rate (x2=0.139, p=0.709) (Table 1). 

There was a trend of diagnosing patients from 
both groups in advanced clinical stage (Table 1), and 
most stage IV patients belonged to the study group 
(Figure 1). 

Viral hepatitis carrier state was found more fre-
quently in indolent lymphomas (x2=4.06, p=0.044) 
with significant difference between the study and 
control group (Figure 2).

Liver dysfunction was registered significantly more 
often in the study group (x2=9.91, p=0.002; Figure 3).
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Survival 
The mean survival time of patients in the study group 
was 54.6 months (95% CI 29.5-79.8). The survival 
of patients in the control group (42.6 months, 95% 
CI  24.1-61.1) was longer than that of study group, 
but without statistically significant difference (log 
rank=0.112, p=0.738; Figure 4).

Reactivation of viral hepatitis infection
Reactivation of HBV infection due to chemotherapy 
was registered in 5 patients (12.19%) from all hepati-
tis virus positive patients. In one patient reactivated 
viral infection in conjunction with chemotherapy 
ended in fatal outcome attributable to severe liver 
damage from the virus.
There were no cases of acute viral hepatitis infection 
in the control group.

Discussion 
In the past 20 years a possible causal relationship be-
tween the viruses of infectious hepatitis and NHL has 
been proposed in the literature, most of the studies 
pointing to a relationship between HCV and NHL 
[2,4]. A meta-analysis of 15 case-control studies 
and 3 prospective studies (9 of which had not been 
included in previous meta-analyses) found an in-
creased relative risk of developing NHL among HCV-

positive subjects, irrespective of histological subtype 
[5]. Evidence for causality is the successful achieve-
ment of complete remission in some cases of indolent 
lymphoma solely with the administration of antiviral 
therapy [6]. Data on the role of HBV in lymphoma-
genesis is scarce and controversial. A 14-year follow-
up of HBV (+) subjects also determined an increased 
risk of NHL, but only in certain subtypes [7].
The reported frequency of HBV and HCV carrier 
state among newly diagnosed patients with NHL in 
our study is consistent with the current literature data: 
1.89-2.8% prevalence of HCV and 3.7-23.5% of HBV 
[8-10]. Frequencies vary, depending on the infectious 
rates of the population in a certain region. Our data 
corresponds with published data for the Black Sea re-
gion [11]. On the other hand, the reported frequency 
of HBV and HCV among patients with NHL in our 
study was higher than the rate of healthy population 
in the Plovdiv region (3.8% for HBV and 1.3% for 
HCV), which could be suggestive of a possible causal 
relationship [12]. Published data suggests a possible 
etiopathogenetic relation between hepatitis viruses 
and certain NHL subtypes [13]. Some authors indi-
cate higher frequency of the association of aggressive 
NHL subtypes with viral hepatitis carrier state [4,8]. 
Others find higher incidence of indolent lymphomas 
(M. Waldenström) among HCV carriers [9]. Suppos-

Table 1. Characteristics of patients in the study and control group
Clinical parameters Study group

(N=33)
Control group

(N=40)
p-value

 N % N %
Age, years (mean±SE) 59.5±1.81 63.5±2.01 NS
Sex 
   Male
   Female

13
20

36.1
54.1

23
17

63.9
45.9

NS

Clinical stage 
   Localized
   Generalized

10
23

40.0
47.9

15  
25  

60.0
52.1

NS

   Remission rates (complete and partial) 19  46.3 22  53.7 NS
   Extranodal localization 15 45.5 18  54.5 NS
Histological subtype
   Indolent
   Agressive

22
10

55.0
31.3

18
22  

45.0
68.7

0.044

Liver dysfunction 11 33.3  2  5.0 0.002

NS: non significant
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Figure 1. Patient distribution according to clinical 
stage in the study and control groups (p>0.05) 

Figure 3. Patient distribution according to the pres-
ence of liver dysfunction (p=0.002).

Figure 2.  Patient distribution according to histo-
logical type (p=0.044).   
 

Figure 4. Survival of NHL patients from the study 
and control groups.
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edly, higher prevalence of HCV is found in aggres-
sive diffuse large B-cell lymphomas (DLBCL) after 
transformation from indolent NHL. In our study we 
found more frequent association of hepatitis viruses 
with indolent lymphomas, which could be supportive 
of the latter statement.
Viral infections confer certain risk for developing 
NHL, mostly due to causing primary or secondary 
immune deficiency. Unlike known oncogenic viruses 
and while it is typical for HBV DNA, hepatitis C RNA 
does not integrate within the host’s genome. Possible 
mechanisms of HCV involvement in lymphomagen-
esis are currently being discussed in the literature. A 
direct role of HCV and its presence in hematopoietic 
cells is questionable. Most authors support the con-
cept of chronic B-cell stimulation by viral antigens, 
leading to polyclonal B-cell expansion, immune dys-
regulation and thus to B-cell malignant lymphorolif-
erative disorder. Triggering mechanism is the bind-
ing of E2-protein from the viral envelope to the B-cell 
surface complex CD19/CD21/CD81, followed by 
clonal activation and chronic B-cell proliferation [2].
Data on the prognosis of patients with NHL, in-
fected with HBV and HCV is controversial as well. 
High percentage of viral reactivation (60%) in HBV 
(+) patients due to immune suppression has been re-
ported in the literature [15-17]. This risk persists up 
to 6 months after chemotherapy cessation. According 
to other data 22.3 % of NHL patients develop acute 
hepatitis while on chemotherapy with mortality rate 
of 3.7% [18-20]. Some major centers such as the Me-
morial Sloan Kettering Cancer Centre – USA have 
adopted routine antiviral prophylaxis against HBV 
infection in NHL patients at least 6 months following 
completion of chemotherapy. Most frequently used 
antiviral agents are Lamivudine, Entecavir, Temofo-
vir and others.  
Our patients did not receive antiviral prophylaxis. We 
registered a rather low frequency of viral reactivation 
during chemotherapy (12.19%) and one lethal case 
associated with viral reactivation and fulminant liver 
damage. This prompts the expectation of a positive 
impact of antiviral prophylaxis during the course of 
lymphoma treatment and urges the necessity of phar-
maco-economic analysis.

Conclusion
In this study we determined an infectious rate of 
5.72% for HBV and 1.84% for HCV among patients 
newly diagnosed with NHL. Hepatitis virus carri-
er state seems not to affect significantly the clinical 
course and prognosis of NHL. We recommend the 
routine testing for hepatitis infection in patients with 
newly diagnosed NHL in order to collect more data 
needed for the establishment of possible causality. 
Since antiviral prophylaxis could positively impact 
the course of lymphoma treatment, national guide-
lines for the management of patients with hepatitis 
infection and  NHL will prove to be necessary for the 
clinical practice.
   
References
1.  De Martel C, Franceschi S. Infections and cancer: Established 

associations and new hypotheses. Crit Rev Oncol Hematol  

2009; 70:183-194.

2.  Marcucci F, Mele A. Hepatitis  viruses and non-Hodgkin’s 

lymphoma: epidemiology, mechanisms of tumorigenesis and 

therapeutic opportunities.   Blood 2011; 117:1792-1798.

3.  Kaplan E, Meier P. Non-parametric estimation from incomple-

te observations. J Am Stat Assoc 1958; 53:457-481.

4.  Ferri C, Caraciolo F, Zignego A et al. Hepatitis C virus infecti-

on in patients with non-Hodgkin’s lymphoma.   Br J Hematol 

1994; 88:392-394.

5.  Dal Maso L, Franceshi S. Hepatitis C virus and risk of lympho-

ma and other lymphoid neoplasms: a meta-analysis of epide-

miologic studies. Cancer Epidemiol Biomarkers Prev 2006; 

15:2078-2085.

6.  Saadoun D, Suarez F, Lefrere F et al. Splenic lymphoma with 

villous lymphocytes, associated with type II cryoglobulinemia 

and HCV infection: a new entity? Blood 2005; 10: 574–576.

7.  Lim S, Fei G, Quek R et al. The relationship of hepatitis B virus 

infection and non-Hodgkin’s lymphoma and its impact on clinical 

characteristics and prognosis. Eur J Haematol 2007; 79: 132-137.

8.  Engels E, Cho E, Jee S. Hepatitis B virus infection and risk of 

non-Hodgkin’s lymphoma in south Korea: a cohort study. Lan-

cet Oncol 2010;11:827-834.

9.  Chen M, Hsiao L, Chiou T et al. High prevalence of occult 

hepatitis B infection in patients with B cell non-Hodgkin’s 

lymphoma.  Ann Hematol 2008; 87:475-480.

10.  Giordano T, Henderson L, Landgren O. Risk of non-Hodgkin’s 



244

JBUON 2013; 18(1): 244

Non-Hodgkin lymphomas and viral hepatitis

lymphoma and lympho-proliferative precursor diseases in US 

veterans with hepatitis C virus. JAMA 2007; 297:2010-2017.

11.  De Sanjose S, Benavente Y, Vajdic C et al.  Hepatitis C and 

non-Hodgkin’s lymphoma among 4784 cases and 6269 con-

trols from the International Lymphoma Epidemiology Con-

sortium.  Clin Gastroenterol Hepatol 2008 ; 6:451-458.

12.  Sonmez M, Bektas O, Yilmaz M et al. The relation of lympho-

ma and hepatitis B virus/ hepatitis C virus infections in the 

region of East Black Sea, Turkey. Tumori 2007; 93:536-539.

13.  Теоharov P.Viral hepatitides–etiology and specific diagnos-

tics. Nosoc Inf 2009; 6:7-24.

14.  Pellicelli A, Marignani M, Zoli V et al.  Hepatitis C virus-re-

lated B cell subtypes in non-Hodgkin’s lymphoma.   World J 

Hepatol 2011; 3:278-284.

15.  Wang F, Xu R, Luo H et al. Clinical and prognostic analysis of 

hepatitis B virus infection in diffuse large B-cell lymphoma. 

BMC Cancer 2008; 8:115-119.

16.  Kim Y, Jeong S, Kim J et al.  Chronic hepatitis B, non-Hodgkin’s 

lymphoma and effect of prophylactic antiviral therapy.   J Clin 

Virol 2011; 51:241-245.

17.  Chen H, Lin S, Lin H et al. Hepatitis B surface antigen serore-

version in a T cell lymphoma patient.  J Buon, 2011; 16:374-

376.

18.  Hoofnagle J, Dusheiko G, Schafer D.   Reactivation of chronic 

hepatitis B virus infection by cancer chemotherapy.  Ann In-

tern Med 1982; 96:447-449.

19.  Lok A, Liang R, Chiu E et al. Reactivation of hepatitis B virus 

replication in patients receiving cytotoxic therapy.Report of a 

prospective study. Gastroenterology 1991; 100:182-188.   

20.  Tsutsumi Y, Kawamura T, Saitoh S et al. Hepatitis B virus 

reactivation in a case of non-Hodgkin’s lymphoma treated 

with chemotherapy and rituximab: necessity of prophylaxis 

for  hepatitis B virus reactivation in rituximab therapy.   Leuk 

Lymphoma 2004; 45:627-629.




