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Abstract: We conducted a case-control study to investigate the role of ABCB1 C3435T (rs1045642) and C1236T 
(rs1128503) gene polymorphisms in the susceptibility to acute myeloid leukemia. The polymerase chain reaction 
(PCR) coupled with restriction fragment length polymorphism (RFLP) method was carried out to genotyping ABCB1 
C3435T and C1236T gene polymorphism. Statistical analysis was conducted using the SPSS 17.0 package (SPSS 
Inc., Chicago, IL, USA). Using Chi-square test, a statistically significant difference was found between acute my-
eloid leukemia patients and control subjects with respect to ABCB1 C3435T (χ2=8.04, P=0.02). By unconditional 
logistic regression analysis, we found that the TT genotype of ABCB1 C3435T was associated with an increased 
risk of acute myeloid leukemia compared to the CC genotype (OR=2.24, 95% CI=1.22-4.12, P=0.01). In dominant 
model, the CT+TT genotype of ABCB1 C3435T was correlated with a higher risk of acute myeloid leukemia than the 
CC genotype (OR=1.68, 95% CI=1.07-2.65, P=0.02). In the recessive model, the TT genotype of ABCB1 C3435T 
contributed to the development of acute myeloid leukemia when compared to CC+CT genotype (OR=1.74, 95% 
CI=1.04-2.95). In our study, we suggested that the ABCB1 C3435T genetic polymorphism could influence the risk of 
developing adult acute myeloid leukemia in co-dominant, dominant and recessive models.
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Introduction

Acute myeloid leukemia is generally considered 
as a life threatening stem cell disease which is 
characterized by accumulation of myeloid 
blasts in the bone marrow. It is estimated that 
there are 352,000 new cases individuals with 
leukemia, and 265,000 individuals died from 
leukemia in 2012 worldwide [1]. There are two 
main types of acute leukemia, including acute 
lymphoblastic leukemia and acute myeloid leu-
kemia [2]. The exact etiology of acute myeloid 
leukemia is not well understood currently. 
Previous studies have reported that many risk 
factors play an important role in the develop-
ment of acute myeloid leukemia, including 
tobacco smoking, down syndrome, long-term 
exposing to benzene, family history of cancers 
and ionizing radiation [3, 4]. However, not all 
individuals would suffer from acute myeloid 

leukemia if they are exposure to the same 
potential risk factors of acute myeloid leuke-
mia. Therefore, genetic factors may have a criti-
cal role in the pathogenesis of acute myeloid 
leukemia except environmental factors. 

ATP-binding cassette sub-family B member 1 
(ABCB1), named P-glycoprotein 1 (P-gp) or mul-
tidrug resistance protein 1 (MDR1), plays an 
important role in transporting a variety of mol-
ecules through extra-cellular and intra-cellular 
membranes [5]. The ABCB1 gene is located on 
the chromosome 7q21.12, contains 29 exons 
and 28 introns, and encodes a membrane-
associated protein of 1280 amino acids in 
length [6]. Up to now, 50 single nucleotide poly-
morphisms are found in ABCB1 gene [7], and 
C3435T and C1236T are two common genetic 
polymorphisms in ABCB1 gene. Previous stud-
ies have reported that ABCB1 C3435T and 



ABCB1 genetic variation and acute myeloid leukemia risk

8465 Int J Clin Exp Pathol 2016;9(8):8464-8470

C1236T may influence the immune responses 
and apoptosis and are associated with several 
kinds of diseases, such as colorectal cancer, 
breast cancer and hepatocellular carcinoma 
[8-11]. However, only three previous studies re- 
ported the association between ABCB1 C34- 
35T and C1236T polymorphisms and develop-
ment of acute myeloid leukemia, and the 
results are conflicting [12-14]. Therefore, we 
conducted a case-control study to investigate 
the role of ABCB1 C3435T (rs1045642) and 
C1236T (rs1128503) gene polymorphisms in 
the susceptibility to acute myeloid leukemia.

Material and methods

Subjects

Between January 2013 and December 2014,  
a total of 185 patients with acute myeloid  
leukemia were consecutively recruited from 
The First Affiliated Hospital of Zhengzhou 
University and the First Affiliated Hospital of 
Xinxiang Medical University. All the acute 
myeloid leukemia patients were confirmed by 
bone marrow histopathology. All the patients 

the control subjects were confirmed to be free 
of acute myeloid leukemia and other malignant 
tumors. The controls were free of hematologi-
cal system disorders, and serious kidney and 
liver diseases.

The demographic and environmental charac-
teristics were collected from medical records, 
including sex, tobacco smoking, exposure to 
benzene, age and family history of cancer. 
Written informed consents were obtained from 
acute myeloid leukemia patients and controls 
prior to participating into this study. Ethical 
approval for this study was obtained from the 
First Affiliated Hospital of Xinxiang Medical 
University.

Genotyping methods

Five ml blood sample was obtained from each 
participant, and blood samples were stored in 
tubes with 0.5 mg/ml EDTA and saved at -20°C 
until application. The polymerase chain reac-
tion (PCR) coupled with restriction fragment 
length polymorphism (RFLP) method was car-
ried out to genotyping ABCB1 C3435T and 

Table 1. The primers, amplification products and restriction digest products of ABCB1 C3435T and 
C1236T
ABCB1 Primer sequences (5’-3’) Amplification products Restriction digest products
C3435T GATCTGTGAACTCTTGTTTTCA 244 bp CC: 175 bp and 69 bp.

GAAGAGAGACTTACATTAGGC CT: 244 bp, 175 bp and 69 bp.
TT: 244 bp.

C1236T TCTTTGTCACTTTATCCAGC 502 bp CC: 382 bp and 120 bp.
TCTCACCATCCCCTCTGT CT: 502 bp, 382 bp and 120 bp.

TT: 502 bp.

Figure 1. Agarose gel electrophoresis images for ABCB1 C3435T. 2, 5 and 6 
lanes: CC genotype; 1 and 7 lanes: TT genotype: 3 and 4 lanes: CT genotype.

were confirmed to be without 
of other malignant tumors, 
history of myeloproliferative 
disease, history of no contact 
with treatment or drugs to 
cause leukemia and serious 
infection disease as well as 
serious kidney and liver dis- 
eases. 

During the same period of 
time, a total of 225 control 
subjects were recruited from 
individuals of visiting outpa-
tient clinics or receiving regu-
lar health examination in the 
First Affiliated Hospital of Xin- 
xiang Medical University. All 
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C1236T gene polymorphism. The primers, am- 
plification products and restriction digest prod-
ucts of ABCB1 C3435T and C1236T were 
shown in Table 1. The PCR reactions were con-
ducted in a 20 μL volume, consisting of 3~4 μL 
genomic DNA, 0.2 μL Taq enzyme, 2.5 μL 10 × 
PCR mix, 2.0 μ 25 mol/L dNTP Mixture, 1.0 μL 
0.5 μM forward primer and 1.0 μL 0.5 uM 
reverse primer. The PCR conditions were set as 
follows: 95°C for 5 min, 30 cycles of 95°C for 
30 s, 60°C for 30 s, and 72°C for 30 s and a 
final extension step of 72°C for 10 min. The 

Results

The demographic and environmental factors 
were compared between acute myeloid leuke-
mia patients and controls using chi-square test 
(Table 2). All the acute myeloid leukemia pati- 
ents were comparable in sex (chi-square=0.78, 
P=0.38), tobacco smoking (chi-square =0.16, 
P=0.69), exposure to benzene (chi-square=3.79, 
P=0.06) and family history of cancer (chi-sq- 
uare=1.76, P=0.19). There was statistically sig-
nificant between acute myeloid leukemia 

Figure 2. Agarose gel electrophoresis images for ABCB1 C1236T. 3, 5 and 6 
lanes: CC genotype; 1 and 5 lanes: CT genotype; 2 and 7 lanes: TT genotype.

Table 2. Demographic and environmental factors between acute my-
eloid leukemia patients and controls

Variables Patients % Controls % Chi-square 
test P value

Mean age, years 28.55±12.63 31.50±11.55 2.47 0.007
Sex
    Female 75 40.54 101 44.89
    Male 110 59.46 124 55.11 0.78 0.38
Tobacco smoking
    No 129 69.73 161 71.56
    Yes 56 30.27 64 28.44 0.16 0.69
Exposure to benzene
    No 149 80.54 197 87.56
    Yes 36 19.46 28 12.44 3.79 0.06
Family history of cancer
    No 162 87.57 206 91.56
    Yes 23 12.43 19 8.44 1.76 0.19

amplified products were 
digested with MboI and 
Eco0109I for ABCB1 C34- 
35T and C1236T, respec-
tively. The PCR product was 
analyzed using 3% agarose 
gel electrophoresis to iden-
tify the purity and integrity, 
and the results were con-
firmed ultraviolet light (Fi- 
gures 1 and 2).

Statistical analysis

Data were analyzed by in- 
dependent sample t-test or 
Chi-square test. The distri-
bution of genotypes in ca- 
ses and controls was test-
ed for deviation from Hardy-
Weinberg equilibrium. We 
used the Chi-square test to 
examine differences in ge- 
notypic and allelic distribu-
tion between acute myeloid 
leukemia patients and con-
trols. Association between 
ABCB1 C3435T and C12- 
36T polymorphisms and 
acute myeloid leukemia 
was calculated by comput-
ing the odds ratio (OR) and 
95% confidence intervals 
(95% CI) from logistic regr- 
ession analyses. Statistical 
analysis was conducted 
using the SPSS 17.0 pack-
age (SPSS Inc., Chicago, IL, 
USA). A P-value less than 
0.05 were considered sta-
tistically significant.
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patients and controls using Chi-square test 
(chi-square =2.47, P=0.007).

The genotype distribution of ABCB1 C3435T 
and C1236T genes were shown in Table 3. In 
the acute myeloid leukemia patients, there 
were 47 (25.41%), 93 (50.27%) and 45 (24.32%) 
patients carried the CC, CT and TT genotypes  
of ABCB1 C3435T, respectively, and there were 
24 (12.97%), 86 (46.49%) and 75 (40.54%) car-

ABCB1 C3435T was associated with an 
increased risk of acute myeloid leukemia com-
pared to the CC genotype (OR=2.24, 95% 
CI=1.22-4.12, P=0.01) (Table 4). In dominant 
model, the CT+TT genotype of ABCB1 C3435T 
was correlated with a higher risk of acute 
myeloid leukemia than the CC genotype 
(OR=1.68, 95% CI=1.07-2.65, P=0.02). In the 
recessive model, the TT genotype of ABCB1 
C3435T contributed to the development of 

Table 3. Genotype distributions of ABCB1 C3435T and C1236T polymorphisms between acute my-
eloid leukemia patients and control subjects
ABCB1 Patients % Controls % Chi-square test P value P for Hardy-Weinberg equilibrium
C3435T In patients In controls
    CC 47 25.41 82 36.44
    CT 93 50.27 108 48.00
    TT 45 24.32 35 15.56 8.04 0.02 0.94 0.95
C1236T
    CC 24 12.97 22 9.78
    CT 86 46.49 107 47.56
    TT 75 40.54 96 42.67 1.06 0.59 0.93 0.32

Table 4. Association between ABCB1 C3435T and C1236T polymor-
phisms and development of acute myeloid leukemia
ABCB1 Patients % Controls % OR (95% CI)1 P value
C3435T
    Co-dominant
        CC 47 25.41 82 36.44 Ref. (1.0) -
        CT 93 50.27 108 48.00 1.50 (0.93-2.43) 0.08
        TT 45 24.32 35 15.56 2.24 (1.22-4.12) 0.01
    Dominant
        CC 47 25.41 82 36.44 Ref. (1.0) -
        CT+TT 138 74.59 143 63.56 1.68 (1.07-2.65) 0.02
    Recessive
        CC+CT 140 75.68 190 84.44 Ref. (1.0) -
        TT 45 24.32 35 15.56 1.74 (1.04-2.95) 0.03
C1236T
    Co-dominant
        CC 24 12.97 22 9.78 Ref. (1.0) -
        CT 86 46.49 107 47.56 0.74 (0.36-1.48) 0.35
        TT 75 40.54 96 42.67 0.71 (0.35-1.45) 0.31
    Dominant
        CC 24 12.97 22 9.78 Ref. (1.0) -
        CT+TT 161 87.03 203 90.23 0.73 (0.37-1.41 0.31
    Recessive
        CC+CT 110 59.46 129 57.34 Ref. (1.0) -
        TT 75 40.54 96 42.67 0.92 (0.61-1.39) 0.66
1Adjusted for age and sex.

ried the CC, CT and TT ge- 
notype of ABCB1 C1236T, 
respectively. In the control 
subjects, there were 82 
(36.44%), 108 (48.00%) and 
35 (15.56%) carried the CC, 
CT and TT genotypes of 
ABCB1 C3435T, respectiv- 
ely, and there were 22 
(9.78%), 107 (47.56%) and 
96 (42.67%) carried the CC, 
CT and TT genotype of 
ABCB1 C1236T, respective-
ly. Using Chi-square test, a 
statistically significant differ-
ence was found between 
acute myeloid leukemia pa- 
tients and control subjects 
with respect to ABCB1 C34- 
35T (χ2=8.04, P=0.02). The 
genotype frequencies of 
ABCB1 C3435T and C1236T 
genes were in agreement 
with the Hardy-Weinberg eq- 
uilibrium, using goodness-of-
fit chi-square test.

By unconditional logistic re- 
gression analysis, we fou- 
nd that the TT genotype of 
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acute myeloid leukemia when compared to 
CC+CT genotype (OR=1.74, 95% CI=1.04-2.95). 
However, the ABCB1 C1236T did not show sig-
nificant association with the risk of acute 
myeloid leukemia.

Discussion

In the present study, we investigated the role of 
ABCB1 C3435T and C1236T genetic polymor-
phisms in the development of acute myeloid 
leukemia, and our findings indicated that the TT 
genotype of ABCB1 C3435T gene affected the 
susceptibility to acute myeloid leukemia when 
compared to the CC genotype, and also the 
ABCB1 C3435T gene polymorphisms was sig-
nificantly with a higher risk of acute myeloid 
leukemia in dominant and recessive models.

ABCB1 gene encoding the expression of P-gp is 
driven ATP efflux pump, and ABCB1 could pump 
out of the toxic substances which did not dis-
solve in water in the cell. ABCB1 could increase 
the P-gp in the tumor cells, and it is hypothesis 
that the T allele could degrade the expression 
of ABCB1 and decrease the function of P-gp 
[15]. Thus carcinogenic substances are easily 
accumulated in the tissue having ABCB1 
expression, and the susceptibility to carcino-
genesis is significantly increased.

Previous studies have reported that ABCB1 
gene polymorphism is associated with the 
development of cancers, including breast can-
cer, gastric cancer, colorectal cancer, hepato-
cellular carcinoma, prostate cancer and thyroid 
cancer [12, 16-19]. Gutierrez-Rubio et al. con-
ducted a study with 248 women with breast 
cancer and 180 healthy controls, and indicated 
that ABCB1 C3435T gene polymorphism may 
be a critical factor for developing breast cancer 
in premenopausal women [10]. Li et al. carried 
out a study with 645 hepatocellular cancer 
patients and 658 cancer-free control subjects, 
and they found that ABCB1 3751G>A genetic 
variants could influence the susceptibility to 
hepatocellular carcinoma [16]. Zhou et al. indi-
cated that the ABCB1 3037A>C genetic poly-
morphism contributed to the susceptibility to 
gastric cancer in the Chinese Han population 
[17]. Shen et al. suggested that ABCB1 
1465C>T genetic variation was associated with 
prostate cancer in Chinese men [18]. Ozdemir 
et al. conducted a study in a Turkish population, 
and they suggested that ABCB1 C3435T genet-

ic variation might influence the susceptibility to 
differentiated thyroid cancers [19]. However, 
some studies reported that the ABCB1 gene 
polymorphism could not influence the risk of 
cancer [20, 21]. Zhang et al. reported that no 
significant association was found between 
ABCB1 C3435T gene polymorphism and 
colorectal cancer risk [20]. Wu et al. suggested 
that the ABCB1 C3435T genetic polymorphism 
is not associated with the susceptibility to gas-
tric cancer [21].

For the association between ABCB1 gene poly-
morphism and acute myeloid leukemia, only 
three studies reported their correlation and the 
results are inconclusive [12-14]. Ma et al. con-
ducted a study with 178 acute leukemia 
patients and 150 healthy subjects in a Chinese 
population, and they reported that ABCB1 
C3435T polymorphism was significantly asso-
ciated with the risk of developing acute leuke-
mia [12]. Rao et al. conducted a study consist-
ing of 143 acute lymphocytic leukemia patients 
and 249 control subjects in an Indian popula-
tion, and they suggested that ABCB1 C3435T 
TT genotype might influence risk of develop-
ment of acute lympoblastic leukemia when 
compared with the CC genotype [13]. Jamroziak 
et al. conducted a study in a Polish population, 
and they found that ABCB1 C3435T genetic 
variation could not influence the susceptibility 
to adult acute myeloid leukemia [14].

Two limitations of the present study should be 
taken into account. First, selection bias may 
have been present, as all patients and control 
subjects were recruited from one hospital. 
However, the ABCB1 C3435T and C1236T poly-
morphism genotype distributions did not devi-
ate from HWE, suggesting that the study sub-
jects were representative of the general 
population. Second, other genes that may inter-
act with ABCB1 were not included in our analy-
sis. Thus, further studies with larger sample 
sizes are required to confirm the findings of our 
study.

In our study, we suggested that the ABCB1 
C3435T genetic polymorphism could influence 
the risk of developing adult acute myeloid leu-
kemia in co-dominant, dominant and recessive 
models. Further large scale studies with more 
ethnicities are greatly needed to confirm the 
finding of our results.



ABCB1 genetic variation and acute myeloid leukemia risk

8469 Int J Clin Exp Pathol 2016;9(8):8464-8470

Acknowledgements

We thanks for the funding from Henan Medical 
Science and Technology Research Projects 
(201203070).

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Ling Sun, Depart- 
ment of Hematology, The First Affiliated Hospital of 
Zhengzhou University, East Jianshe Road, Zheng- 
zhou 450052, Henan Province, PR China. Tel: +86-
371-66295121; Fax: +86-371-66295121; E-mail: 
wuyb556@163.com 

References

[1] Vardiman JW, Thiele J, Arber DA, Brunning RD, 
Borowitz MJ, Porwit A, Harris NL, Le Beau MM, 
Hellstrom-Lindberg E, Tefferi A and Bloomfield 
CD. The 2008 revision of the World Health Or-
ganization (WHO) classification of myeloid neo-
plasms and acute leukemia: rationale and im-
portant changes. Blood 2009; 114: 937-951.

[2] World Health Organization. World cancer re-
port 2014. World Health Organization, Geneva.

[3] Patel JP, Gönen M, Figueroa ME, Fernandez H, 
Sun Z, Racevskis J, Van Vlierberghe P, Dolgalev 
I, Thomas S, Aminova O, Huberman K, Cheng J, 
Viale A, Socci ND, Heguy A, Cherry A, Vance G, 
Higgins RR, Ketterling RP, Gallagher RE, Litzow 
M, van den Brink MR, Lazarus HM, Rowe JM, 
Luger S, Ferrando A, Paietta E, Tallman MS, 
Melnick A, Abdel-Wahab O, Levine RL. Prog-
nostic relevance of integrated genetic profiling 
in acutemyeloid leukemia. N Engl J Med 2012; 
366: 1079-1089.

[4] Smith MT, Zhang L, McHale CM, Skibola CF 
and Rappaport SM. Benzene, the exposome 
and future investigations of leukemia etiology. 
Chem Biol Interact 2011; 192: 155-159.

[5] Aller SG, Yu J, Ward A, Weng Y, Chittaboina S, 
Zhuo R, Harrell PM, Trinh YT, Zhang Q, Ur-
batsch IL and Chang G. Structure of P-glycopro-
tein reveals a molecular basis for poly-specific 
drug binding. Science 2009; 323: 1718-1722.

[6] Bennett JM, Catovsky D, Daniel MT, Flandrin G, 
Galton DA, Gralnick HR and Sultan C. Proposed 
revised criteria for the classification of acute 
myeloid leukemia. A report of the French-Amer-
ican-British Cooperative Group. Ann Intern 
Med 1985; 103: 620-625.

[7] Kimchi-Sarfaty C, Oh JM, Kim IW, Sauna ZE, 
Calcagno AM, Ambudkar SV and Gottesman 
MM. A “silent” polymorphism in the MDR1 
gene changes substrate specificity. Science 
2007; 315: 525-528.

[8] Kopp T, Andersen V, Tjonneland A and Vogel U. 
Benzene, polymorphisms in ATP-binding cas-
sette transporter genes and interaction with 
diet and life style factors in relation to colorec-
tal cancer in a Danish prospective case-cohort 
study. Scand J Gastroenterol 2015; 50: 1469-
1481.

[9] Gutierrez-Rubio SA, Quintero-Ramos A, Duran-
Cardenas A, Franco-Topete RA, Castro-Cer-
vantes JM, Oceguera-Villanueva A, Jimenez-
Perez LM, Balderas-Pena LM, Morgan-Villela G, 
Del-Toro-Arreola A and Daneri-Navarro A. 1236 
C/T and 3435 C/T polymorphisms of the 
ABCB1 gene in Mexican breast cancer pa-
tients. Genet Mol Res 2015; 14: 1250-1259.

[10] Martinelli M, Scapoli L, Cura F, Rodia MT, Ugo-
lini G, Montroni I and Solmi R. Colorectal can-
cer susceptibility: apparent gender-related 
modulation by ABCB1 gene polymorphisms. J 
Biomed Sci 2014; 21: 89.

[11] Wan Y, Wang X, Hui H and Wan L. Association 
between the c.1564A&gt;T genetic polymor-
phism of the MDR1 gene and hepatocellular 
carcinoma in Chinese population. Genet Mol 
Res 2014; 13: 6820-6826.

[12] Ma CX, Sun YH and Wang HY. ABCB1 polymor-
phisms correlate with susceptibility to adult 
acute leukemia and response to high-dose 
methotrexate. Tumour Biol 2015; 36: 7599-
7606.

[13] Jamroziak K, Balcerczak E, Cebula B, Janus A, 
Mirowski M and Robak T. No influence of 
3435C>T ABCB1 (MDR1) gene polymorphism 
on risk of adult acute myeloid leukemia and P-
glycoprotein expression in blast cells. Ther 
Drug Monit 2006; 28: 707-711.

[14] Rao DN, Anuradha C, Vishnupriya S, Sailaja K, 
Surekha D, Raghunadharao D and Rajappa S. 
Association of an MDR1 gene (C3435T) poly-
morphism with acute leukemia in India. Asian 
Pac J Cancer Prev 2010; 11: 1063-1066.

[15] Kathawala R, Wang Y, Shukla S, Zhang Y, Alqa-
htani S, Kaddoumi A, Ambudkar S, Ashby CR J 
and Chen Z. ATP-binding cassette subfamily B 
member 1 (ABCB1) and subfamily C member 
10 (ABCC10) are not primary resistance fac-
tors for cabazitaxel. Chin J Cancer 2015; 34: 
115-120.

[16] Li X, He H, Zhu Y, He J, Ye W, Chen Y and Lou L. 
Association between the c.3751G>a genetic 
variant of MDR1 and hepatocellular carcinoma 
risk in a Chinese Han population. Asian Pac J 
Cancer Prev 2013; 14: 5361-5365.

[17] Zhou X, Xu L and Yin J. Association between 
the c.3073A>C genetic polymorphism of the 
MDR1 gene and susceptibility to gastric can-
cer in the Chinese Han population. Genet Test 
Mol Biomarkers 2014; 18: 66-69.

mailto:wuyb556@163.com


ABCB1 genetic variation and acute myeloid leukemia risk

8470 Int J Clin Exp Pathol 2016;9(8):8464-8470

[18] Shen F, Yan C, Liu M, Feng Y and Chen Y. Rela-
tionship between multidrug resistance 1 poly-
morphisms and the risk of prostate cancer in 
Chinese populations. Genet Mol Res 2013; 12: 
3806-3812.

[19] Ozdemir S, Uludag A, Silan F, Atik SY, Turgut B 
and Ozdemir O. Possible roles of the xenobiotic 
transporter P-glycoproteins encoded by the 
MDR1 3435 C>T gene polymorphism in differ-
entiated thyroid cancers. Asian Pac J Cancer 
Prev 2013; 14: 3213-3217.

[20] Zhang D, Wang C and Zhou Z. Meta-Analysis of 
ABCB1 3435C>T Polymorphism and Colorec-
tal Cancer. Pak J Med Sci 2013; 29: 1269-
1274.

[21] Wu DD, Zhang JX, Li J and Dong WG. Lack of 
association of the MDR1 C3435T polymor-
phism with susceptibility to gastric cancer and 
peptic ulcer: a systemic review and meta-anal-
ysis. Asian Pac J Cancer Prev 2014; 15: 3021-
3027.


