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ABSTRACT 

Objective: To see the frequency of hepatitis B and C virus among patients presenting with non-Hodgkin’s lymphoma and to 
see its association with pathological factors in Pakistani population. 
Study Design: Cross sectional study. 
Place and Duration of the study: Department of Medical oncology, Jinnah Postgraduate Medical Center, Karachi Pakistan, 
from Jan 2019 to Jan 2020.  
Methodology: Total 251 patients of age more than 15 years of either gender with proven diagnosis of non-Hodgkin’s 
Lymphoma were enrolled in the study. The sample of blood (15 ml) of each participants was taken and sent to laboratory for 
detection of virus. The HBsAg and HCV antibodies were detected using 3rd generation Enzyme-Linked Immunosorbent 
Assay (ELISA). The cut-off set for HBsAg as 2.0 and for HCV as 1.0 in the laboratory, respectively. The information regarding 
socio-demographics, comorbidities, risk factors and clinicopathological features were noted on pre-designed proforma.  
Results: Out of 251 patients with non-Hodgkin’s Lymphoma, 8.8% had hepatitis and 4% had hepatitis B No statistically 
significant association was found for prevalence of hepatitis B and C with respect to stage (p=0.791 and 0.299), histological 
type (p=0.165 and 0.398), bone marrow involvement (p=0.692 and 0.163) and site of tumor (p=0.067 and 0.116). 
Conclusion: The substantial proportion of hepatitis B and C in the current study provides epidemiological evidence that such 
infection may play a role in NHL growth. 
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INTRODUCTION 

Non-Hodgkin lymphomas (NHLs) are one of the 
most common hematological malignancies, accounting 
for 3% of all malignancies worldwide.1 In 2019, 41,090 
males and 33,110 females were diagnosed with NHL in 
the United States, affecting children and adults 
respectively, while 8,460 females and 11,510 males died 
as a result.2 NHL is one of the frequent cancer in 
Pakistan accounting for 4.4% of all malignancies.3 

NHL incidence rates have been drastically in-
creased all over the world over the past decades, how-
ever the NHL's etiological factors remain unknown.4 
Both genetic and environmental determinants may 
enhance the occurrence of NHL. The chronic antigenic 
stimulation because of viruses such as Epstein-Barr 
virus, human immunodeficiency virus, and hepatitis C 
virus (HCV), has a significant part to play in NHL 
pathogenesis.5 

Regardless of the heterogeneous factor among 
NHL subtypes, in the last two decades there has been a 
strong link between NHL and HCV infection, 

indicating that around 8 percent of NHL worldwide 
are attributable to HCV.6,7 Few investigations show, 
but not all, significant association of hepatitis B virus 
(HBV) infection and NHL. In addition, most of these 
studies have lacked information on the HbsAg and 
HCV antibody.8,9 

Almost ten million people suffer from HCV in 
Pakistan and five million from HBV. Due to the lack of 
awareness, diagnostic and treatment facilities, incom-
plete sterilization, poorly targeted blood transfusions, 
unsafe injections add up to 1000 new cases every 
year.10 With increasing incidence of NHL in Pakistan, 
there is surprisingly scarcity of data about prevalence 
of hepatitis B and C virus and its related risk factors. 
Therefore, the primary aim of current study was to 
assess the frequency of HBV and HCV among patients 
presenting with non-Hodgkin’s lymphoma and 
secondary aim was to see its association with different 
pathological factors in Pakistani population.  

METHODOLOGY 

The cross-sectional study conducted at the 
department of Medical Oncology, Jinnah Postgraduate 
Medical Center, Karachi Pakistan, from Jan 2019 to Jan 
2020. The sample size of 251 was estimated using Open 
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epi online sample size calculator, by taking statistics 
for HBV infection as 20.5% among patients with NHL, 
margin of error as 5% and 95% confidence level.11  

Inclusion Criteria: All the patients of age more than 15 
years of either gender with proven diagnosis of NHL 
were enrolled in the study. 

Exclusion Criteria:  Patients with exposure of chem-
oradiation therapy in past, memory problems and 
lactating and pregnant women were excluded from the 
study. 

The ethical approval was sought before conduct 
of study (ERC approval NO.F-2-81/2019-GENL/ 18991 
/JPMC)and informed consent was obtained from all 
the eligible participants. The sample of blood (15 ml) of 
each participants was taken and sent to laboratory for 
detection of virus. The HBsAg and HCV antibodies 
were detected using 3rd generation Enzyme-Linked 
Immunosorbent Assay (ELISA). The cut-off set for 
HBsAg as 2.0 and for HCV as 1.0 in the laboratory, 
respectively. The information regarding sociodemo-
graphics, comorbidities, risk factors and clini-
copathological features were noted on pre-designed 
proforma by researcher herself.  

Data was analyzed using SPSS version 23. 
Binomial/categorical variables were reported as fre-
quency and percentage. Normality of all the numeric 
variables was check using Shapiro-Wilks test 
andmedian with interquartile range were reported. 
Chi-square/Fisher exact test was applied to see asso-
ciation between HBV/HCV and different pathological 
features. p-value≤0.05 was set as statistically 
significant. 

RESULTS 

Total 251 patients were included in the study. All 
quantitative variables were non-normally distributed 
therefore median along with interquartile range were 

reported. The median age of the patients was reported 
as 50 years and median BMI as 21.3 kg/m2. The 
medians of laboratory findings such as WBC, hemo-
globin level, platelets, albumin, total bilirubin, ALP, 
uric acid, LDH and Ki67 were reported as 4675, 9.6 
g/dl, 230000 counts, 2.8 g/dl, 0.3 mg/dl, 169 U/L, 4.6 
mg/dl, 603.5 U/L and 75% respectively (Table-I). 

Majority of the patients were males 152(60.6%), 
belonged from urban area 148(59%), had primary level 
education 77(30.7%), monthly income of 15,000-30,000 
PKR 122(48.6%) and married 221(88%). About 
86(34.3%) patients were tobacco consumers and only 
6(2.4%) were alcohol consumers. About 24 patients 
(9.6%) had history of dental procedure, 41(16.3%) had 
past surgical history, 64(25.5%) had blood transfusion 
history, only 1 was drug user(0.4%), 94(37.5%) and 
89(35.5%) patients had ear and nose piercing, only one 
reported about multiple sexual partners(0.4%), 
43(17.1%) had history of jaundice, 126(50.2%) used to 
use disposal kit user for haircut/shaving and 30(12%) 
had endoscopy. About 44(17.5%) had diabetes 
mellitus, 2(0.8%) had ischemic heart disease (IHD) and 
40(15.9%) had hypertension. Half of the patients had 
‘1’ ECOG status 126(50.2%) followed by ‘0’ ECOG 
status 104 (41.4%). More than 65% of the patients 
presented with advanced stage (3-4) of tumor, 190 
patients (75.7%) had nodal site involvement and only 
50(19.9%) had bone marrow involvement. The most 
frequent histological type was diffuse large B-cell 
lymphoma (DLBCL) 181(72.1%) followed by follicular 
lymphoma 27(10.8%) (Table-II). 

Out of 251 patients with NHL 22(8.8%) had HCV) 
(10,4%) had HBV) and only one patient was co-infected 
with HBV and HCV 1(0.4%). 

No statistically significant association was found 
for prevalence of HBV and HCV with respect to stage, 
histological type, bone marrow involvement and site of 
tumor (p>0.05) (Table-III). 

Table-I: Descriptive Statistics of Study Parameters (n=251) 

Study Parameters Median 25th Percentile 75th Percentile IQR 

Age (year) 50 36 60 24 

Body mass index (BMI) in kg/m2 21.3 19.56 24.99 5.44 

White blood cells (WBCs)x 103/μL 4675 5200 9300 4625 

Hemoglobin (g/dl) 9.6 9.70 11.70 2.13 

Platelet (counts) 230000 267750 397000 167000 

Albumin (g/dl) 2.8 2.80 3.60 0.80 

Total bilirubin (mg/dl) 0.3 0.32 0.79 0.46 

Alkaline Phosphatase (ALP) (U/L) 169.0 102.00 290.25 188.25 

Uric acid (mg/dl) 4.6 3.69 6.40 2.71 

Lactic Acid Dehydrogenase (LDH) (U/L) 603.5 362.00 792.00 430.00 

Ki67 (%) 75 50 80 30 
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DISCUSSION 

In early 1990s the NHL has been linked with HCV 
infection. IARC also indicated HCV as one of the cause 
of NHL in 2009.12 The recent pooled-analysis also 

supported this finding and 1.8 times more risk of NHL 
among patients with HCV positive.13 HBV or HCV are 
potential risk factors for hepatocellular carcinoma due 
to direct (e.g., interaction of HCV proteins with host 

Table-II: Frequency Distribution of Qualitative Parameters (n=251) 

Parameters n % Parameters n % 

Gender 

Male 152 60.6 History of jaundice 

Female 99 39.4 Yes 43 17.1 

Residence No 208 82.9 

Rural 103 41 Disposal kit user for haircut/shaving 

Urban 148 59 Yes 126 50.2 

Education No 125 49.8 

Illiterate 72 28.7 Endoscopy 

Primary 77 30.7 Yes 30 12.0 

Matric 45 17.9 No 221 88.0 

Intermediate 34 13.5 Diabetes 

Graduate 23 9.2 Yes 44 17.5 

Monthly Income (PKR) No 207 82.5 

<15,000 119 47.4 IHD 

15,000-30,000 122 48.6 Yes 2 0.8 

>30,000 10 4 No 249 99.2 

Marital status Hypertension 

Unmarried 30 12 Yes 40 15.9 

Married 221 88 No 211 84.1 

Tobacco user ECOG status 

Yes 86 34.3 0 104 41.4 

No 165 65.7 1 126 50.2 

Alcohol consumer 2 19 7.6 

Yes 6 2.4 3 2 0.8 

No 245 97.6 Stage 

Dental procedure 1 8 3.2 

Yes 24 9.6 2 73 29.1 

No 227 90.4 3 107 42.6 

Past surgical history 4 63 25.1 

Yes 41 16.3 Site 

No 210 83.7 Nodal 190 75.7 

History of blood transfusion Extra nodal 61 24.3 

Yes 64 25.5 Bone marrow involvement 

No 187 74.5 Yes 50 19.9 

Drug user No 201 80.1 

Yes 1 0.4 Histological type 

No 250 99.6 Diffuse large B-cell lymphoma 181 72.1 

Piercing ear Follicular lymphoma 27 10.8 

Yes 94 37.5 Marginal Zone Lymphoma 6 2.4 

No 157 62.5 Mantle cell lymphoma 19 7.6 

Piercing nose Burkitt lymphoma 9 3.6 

Yes 89 35.5 Peripheral T-Cell Lymphoma 3 1.2 

No 162 64.5 Anaplastic large-cell lymphoma 3 1.2 

Multiple sexual partner NK/T-cell lymphoma 1 0.4 

Yes 1 0.4 Peripheral T-cell lymphoma not otherwise specified 1 0.4 

No 250 99.6 T cell histiocytic rich large B cell lymphoma 1 0.4 

Acupuncture    

Yes 0 0    

No 251 100.0    
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proteins controlling cell proliferation, HBV DNA 
penetration into the host genome) and indirect (e.g., 
chronic inflammation, fibrosis) oncogenic impact.14 
Literature has also shown increased odds of NHL 
among patients with HCV or HBV infection.15,16 
However, how chronic viral infection like hepatitis 
may attribute to lymphomagenesis is still unclear. The 
capacity of HCV to multiply within lymphocytes and 
thus impose a direct oncogenic influence is uncertain, 
and an indirect impact by persistent antigenic stimula-
tion is plausible.However, lymphoma regression in 
HCV-infected people after antiviral therapy clearly 
supports a causal association between NHL and HCV 
infection. While there is no similar evidence for HBV, 
peripheral mononuclear blood cells are known 
reservoir of extra-hepatic HBV.17 

In the present study, 8.8% patients with NHL 
were HCV positive, 4% were HBV positive and only 
one patient was co-infected with HBV and HCV. In a 
case-control study by Taborelli et al. found similar 
results, 4% prevalence of HBV among NHL cases and 
prevalence of HCV RNA positive as 11.1% and only 
one NHL patient was co-infected by HBV and HCV.8 A 
multicenter research by de Sanjose  et al. found 3.6% of 
NHL cases were HCV infected.18 In another study by 

Muhammad et al. found 2-3 folds increased of NHL 
development among patients with HCV and HBV 
positivity (p<0.05).19 Yood et al. also concluded in his 
study that HBV positivity increases the odds of NHL 
by 3 times as compared to patients without HBV.20 

In a previous study, HCV was associated with 
range of NHL histological subtypes (B-cells), with up 
to 29% prevalence of NHL patients (chronically 
infected). Many reports have shown a positive 
relationship between HCV and histological subtypes,21 
whereas no substantial correlation between Burkitt 
lymphoma and HCV positivity was found.22 In another 
research, 65% patients with HBV positivity and NHL 
had B‐cell type.23 In the present research, majority of 
the patients had diffuse large B-cell lymphoma (DLBC) 
(72.1%) followed by follicular lymphoma (10.8%) and 
among them 6 patients were HBV positive and 15 
patients were HCV positive, however no significant 
association was found between histological type and 
HCV/HBV (p>0.05). The findings of this study showed 
that 65% of the patients presented with advanced stage 
of tumor (III-IV), 75.7% had nodal site involvement 
and only 19.9% had bone marrow involvement. In a 
study Wang et al. observed positive HBV patients had 
DLBCL subtype and more advanced stage of tumor 

Table-III: Association of HBV and HCV with Pathological Factors (n=251) 

 

Hepatitis B 
p-value 

Hepatitis C 
p-value 

Positive Negative Positive Negative 

Stage 

I 0 8(100%) 

0.791 

1 912.5%) 7(87.5%) 

0.299 
II 2(2.7%) 71(97.3%) 3(4.1%9 70(95.9%) 

III 6(5.6%) 101(94.4%) 11(10.3%) 96(89.7%) 

IV 2(3.2%) 61 (96.8%) 7(11.1%) 56(88.9%) 

Bone marrow involvement 

Yes 1(2%) 49(98%) 
0.692 

7(14%) 43(86%) 
0.163 

No 9(4.5%) 192(95.5%) 15(7.5%) 186(92.5%) 

Histological type 

Diffuse large B-cell lymphoma 6(3.3%) 175(96.7%) 

0.165 

15(8.3%) 166(91.7%) 

0.398 

Follicular lymphoma 1(3.7%) 26(96.3%) 2(7.4%) 25(92.6%) 

Marginal Zone Lymphoma 1(3.7%) 5(83.3%) 0 6(100%) 

Mantle cell lymphoma 0 19(100%) 3(15.8%) 16(84.2%) 

Burkitt lymphoma 2(22.2%) 7(77.8%) 0 9(100%) 

Peripheral T-Cell Lymphoma 0 3(100%) 1(33.3%) 2(66.7%) 

Anaplastic large-cell lymphoma 0 3(100%) 1(33.3%) 2(66.7%) 

NK/T-cell lymphoma 0 1(100%) 0 1(100%) 

Peripheral T-cell lymphoma not 
otherwise specified 

0 1(100%) 0 1(100%) 

T cell histiocytic rich large B cell 
lymphoma 

0 1(100%) 0 1(100%) 

Site 

Nodal 5(2.6%) 184(97.4%) 
0.067 

20(10.6%) 169(89.4%) 
0.116 

Extra nodal 5(8.2%) 56(91.8%) 2(3.3%) 59(96.7%) 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Taborelli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27340429
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Sanjose%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18387498
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(58%) as compared to HBV negative patients (42%) and 
showed statistically significant association.24 Another 
frequent factor of HCV among B-NHL are involvement 
of extranodal and long term infection of more than 15 
years.25 In the current study, majority of patients in-
fected with HCV had extranodal involvement whereas 
no difference was observed in HBV frequencies 
between nodal and extranodal involvement. 

CONCLUSION 

The substantial proportion of HBV and HCV in the 
current study provides epidemiological evidence that such 
infection may play a role in NHL growth. 
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