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ORIGINAL  ARTICLE

A B S T R A C T

Background: The induction of cancers by exogenous agents, such as chemical, radia-
tion and especially viruses have been an interested area of basic and clinical research. 
High prevalence of HBV marker has been found in patients with leukemia as compared 
to the general population.
Methods: Present study was conducted from 1996 to 2010by comparing prevalence of 
Hepatitis virus infection among patients with chronic and acute myeloid leukemia with 
non malignant patients. In this study we used, Cytochemical staining, immunophenotyp-
ing, cytogenetic /molecular cytogenetics, Elisa, enzyme immunoassay and Western blot 
for the investigation of Hepatitis viruses. 
Results: Hepatitis B virus was diagnosed in one non malignant control patient (%0.004) 
and four leukemia patients (%3). This difference was statistically significant (P=0.0047).
Conclusion: In this pilot study, the prevalence of HBV infection was higher in patients 
with leukemia than in patients as non malignant patients. Our findings are also important 
as they are among the first to suggest here a potentially significant influence of HBV 
infection may plays a probably major role in the process of myeloid malignant devel-
opment. However, the numbers of cases are not large enough to draw firm conclusion. 
Moreover, we suggest that this pilot study, issue warrants further investigation by large 
consortium project.
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زمینه و هدف: عوامل متعدد خارج سلولی از قبیل مواد شیمیایی، تشعشعات و انواع ویروسها و بخصوص ویروس 
هپاتیت در ارتباط با بروز سرطان خون همیشه مورد توجه محققین علوم پایه و بالغین بوده است. در این تحقیق 

بیشترین توجه به اثرات شیوع مخرب ویروس هپاتیت و سرطان خون بوده است.
1384 بر روی نمونه های خون و مغز استخوان مبتلایان به  مواد و روشها : این مطالعه تحقیقاتی از سال 1389 – 
سرطان خون خوش خیم و حاد نسبت به نمونه خون مبتلایان به امراض دیگر انجام شده است. مهمترین آزمایشات 
بکار رفته در این تحقیق، سیتوژنتیک، ایمنوفینوتایپ، سیتوژنتیک مولکولی،  الیزا،  وسترن بلات و غیره بوده است.  
یافته ها: حاصل این تحقیقات، یک بیمار مبتلا به ویروس هپاتیت )0.003( و چهار بیمار مبتلا به سرطان خون آلوده 

به ویروس هپاتیت )0.004( تشخیص داده شد.
نتیجه گیري : در این مطالعه شیوع مبتلایان به سرطان خون، آلودگی بیشتری به ویروس هپاتیت نسبت به مبتلایان 
به امراض غیر سرطانی بدست آمد. اهمیت این مطالعه در این موضوع است که اولین بار در ایران گزارش می شود 
که تاثیر ویروس هپاتیت ممکن است نقش مهمی در ایجاد نارسایی های مغز استخوان شده باشد . هر چند تعداد 
نمونه ها آنقدر کافی نبوده است که یک نتیجه گیری قاطعی ابراز نمود. پیشنهاد می شود یک پروژه تحقیقاتی ملی 

برای بررسی این موضوع ارائه گردد.  
واژه های کلیدی: : لوسمی، سرطان خوش خیم خون، سرطان بدخیم خون،  هپاتیت ب، همبستگی



Introduction

Materials and Methods

Increased prevalence of hepatitis B surface antigen 
(HBsAg) have been already reported in the serum of 
patients with leukemia.1-2 especially those suffered 

from acute myeloid leukemia.3

About 15% of human cancers can be attributed to 
virus infection.4 The attachment site of the virus has 
been identified in the Pre-S1 encoded protein of the vi-
rus envelope, the same involved in hepatocyte infection.5 
Also, HBV encoded a protein (HBX), and this protein is 
thought to activate cellular signaling pathways, leading 
to cellular transformation.5 Furthermore, the  pertinent 
studies in the field of cellular study, indicating detection 
of HBV gene products in the endothelial cells of hemato-
poietic cancers may suggest an important role of HBV in 
hematopoietic carcinogenesis.6 HBV can also infect bone 
marrow cells and in vitro studies demonstrated a block 
of hematopoiesis by HBV, supporting clinical observa-
tions of isolate cases of aplastic anemia.5 Hematopoietic 
malignancies comprise a drives group of neoplasms with 
probable different etiologies.7 It has already shown that 
HBV can induce a chronic lymphocytic inflammatory re-
sponse in the liver.8-9 

Variations in the degree of DNA methylation influence 
the expression of multiple cancer-related genes, thereby 
altering to cancer progression. In this context, some re-
ports suggested the role of altered DNA methylation of 
tumor suppressor genes and oncogenes in the pathogen-
esis of viral hepatitis carcinoma.10 Hepatitis B Virus is 
known to become integrated into the host genome and 
undergo epigenetic changes along with the host DNA.11-12

The motive of this pilot study was to analyze a fre-
quency of a group of patients with different subtypes of 
leukemias associated with hepatitis B and C infection.

During sixteen years period (1996 -2010) we received 
Bone Marrow (BM) and Peripheral Blood (PB) speci-
mens from adult patients diagnosed with acute myeloid 
leukemia (AML) and chronic myeloid leukemia (CML), 
from the departments of medical Oncology/Hematology 
of hospitals affiliated to Shahid Beheshti University of 

Medical Sciences in Tehran, Iran. 136 adult patients (72 
males and 64 females) with ages 20 to 78 years at time of 
diagnosis with leukemias investigated in this study. Se-
lected control group consisted of 265 non-malignant 21-
71 years old patients (164 males and 101 females) from 
other departments including departments of dermatology, 
general surgery, Gynecology, Internal medicine, Oph-
thalmology, and Orthopedics. The diagnosis of acute and 
chronic myeloid leukemia patients was based on charac-
terization of the leukemic cells, obtained from bone mar-
row and/or peripheral blood, by cytochemical staining, 
immunophenotyping, cytogenetic and molecular cytoge-
netic when appropriate. All selected sample treated with 
cytogenetic technique according to the International Sys-
tem for Chromosomes Nomenclature-ISCN. 13

Analysis of HBV-Related Antigen in the Serum
The sera of the patients was stored at -20Ċ, then 

thawed and analyzed for HBsAg with an enzyme-linked 
immunoassay kit (Diapro Laboratory Diagnostics Mila-
no-Italy).

The laboratory results including HBsAg and Anti-
HCV antibody by enzyme immunoassay were performed 
at the time of diagnosis. To have a strong confirmation, 
all of HBV-Ab and HCV-Ab positive samples were con-
firmed by western blot and positive testes were consid-
ered as hepatitis B infections. Patients who were positive 
for HBsAg were considered to have chronic hepatitis B 
virus. Patients with post –transplant lymphoproliferative 
disorder, human immunodeficiency virus –positive lym-
phomas, and chronic Epstein –Barr virus infection asso-
ciated lymphoproliferative disorders were excluded from 
this study. Statistical analysis was performed by using 
SPSS (version 16) software.

We initially enrolled 1,124 patients with different types 
of hematological malignancies, but we selected 136 leu-
kemias cases (Figure 1), and 389 non-malignant controls 
(selected by random sampling), due to repeated sampling, 
this corresponds to 265 unique non-malignant control pa-
tients (Figure 2). 

Sixty two patients had acute myeloid leukemia. A 
substantial number of CML patients (74 patients) were in 
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different phases of disease (60 patients in CP, 5 patients 
in AP, 9 patients in BC). 

Serological results for HBsAg were positive for four 
cases of leukemia patients and were positive in one pa-
tient in non-malignant control patients (Figure 3). Table 
1 shows that this difference was statistically different 
(P=0.0047). In this study, we did not find any significant 
differences in the age distribution of the patients in the 
two groups (P>0.05).

The induction of cancers by exogenous agents, such as 
chemical, radiation and especially viruses is an interested 
area of basic science research and clinical investigation. 
Prominent researches have already found a high preva-
lence of HBV marker in patients with leukemia as com-
pared to the general population.14-19 Our findings present-
ed here are in accordance with others findings reported 
from different countries elsewhere. In contrast, several 
studies suggest a weak or non-significant association of 
HBV with myeloid20 and malignant lymphoma, includ-
ing NK/T-cell lymphoma and Hodgkin lymphoma.3, 7, 21 
Further investigation on the effect of HBV on myelo-
proliferative malignancies is required to resolve these 
discrepant findings.

Cases of acute myeloid leukemia were more frequent-
ly positive for HBV- DNA in bone marrow specimen, in-

Discussion
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Figure 1: Distribution of  leukemic  patients

Figure 2: Distribution of non-malignant control patients

Figure 3:  Comparison of HBV positive patients  among  with  leuke-

mic  patients and non malignant controls

Figure 3:  Comparison of HBV positive patients  among  with  leuke-

mic patients and non malignant controls

 Table 1. Distribution of HBV among leukemic patients
             and corresponding with non malignant control

Hepatitis HBV Leukemias
4(3%)

Other diseases
1(0.004%)

Total
5

Non
 Hepatitis HBV 132 (97%) 264 (99.6%) 396

Total 136 265 401
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dicates that the hemopoietic cells are susceptible to be in-
fected by hepatitis B virus.17, 22-24 The examination of bone 
marrow sample of present study also indicates that HBV 
is associated with chronic and particularly acute myeloid 
leukemia. However, one study reported that, association 
of HBV with other subtypes of leukemia is uncertain.3

In the present study, the prevalence of HBV infection 
was higher in patients with leukemia than in patients of 
non-malignant control group. This observation can be 
considered as another piece of evidence in support of as-
sociation with HBV infection, considering that leukemic 
patients were not large enough to draw firm conclusions. 
Therefore, further studies with large populations of leu-
kemic patients are needed to confirm the possibility of 
such an association.
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