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ABSTRACT

Objective: To investigate the association of hepatitis B virus infection and allergy with gastrointestinal carcinogen-
esis, to provide a basis for risk factor identification among gastrointestinal cancer (GICA) risk populations, and for
studies concerning the CICA etiology.

Material and methods: Clinical data of 2,375 GICA patients hospitalized from 2009 to 2020 were retrospectively an-

alyzed, with 48,496 non-oncologic patients in the departments of psychiatry, neurology and cardiology as controls,
totaling 50,871 patients. The data were processed using R software and SPSS22.0 for 1:4 propensity score matching.

Results: Overall, HBsAg positivity rate was 3.3% for 50,871 patients. A total of 11,872 patients completed the 1:4
propensity score matching, including 2,375 patients with GICA and 9,497 controls. HBsAg positivity was 4.5% in the

GICA group and 3.2% in the control group, showing a significant inter-group difference (P=0.002, OR=1.427, 95%
Cl: 1.138-1.789). The incidence of GICA among patients with a history of allergies was significantly lower at 5.9%
(139/2352) than among those without such history at 17.1% (4,592/26,785), also showing a significant inter-group
difference (P<0.001, OR=3.294, 95% Cl: 2.767-3.921). Besides, the incidence of allergies among HBsAb-positive pa-
tients was 9.0% (923/10,246), which was high than that among HBsAb-negative patients 7.6% (732/9,591), with a
significant inter-group difference between the two groups (P<0.001).

Conclusion: HBV infection is positively associated with gastrointestinal carcinogenesis. HBsAb positivity is also pos-
itively correlated with allergy, while allergy is negatively correlated with gastrointestinal carcinogenesis. The exact
mechanism underlying these associations deserves further clarification. In addition, HBsAg positivity rate in South-
west China is approximately 3.3%.
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INTRODUCTION been linked to glomerulonephritis [3] gallbladder and extrahe-
N ] ) ) ' _ patic bile duct cancers, kidney cancer, ovarian cancer [4] pan-
Hepatitis B virus (HBV) is a major global health issue, with ap-  creatic cancer [5,6] non-Hodgkin’s lymphoma [7,8] oral can-

proximately 250 million people infected with it [1]. In addition  cer, gastric cancer and colorectal cancer [9,10]. Moreover, the
to the strong association with hepatocellular carcinoma [1,2] mean age of HBV-infected cancer patients is younger than that
HBV can also spread through the bloodstream and deposited  of yninfected patients. Moreover, the average age of HBV-in-

in extrahepatic tissues such as the pancreas, peripheral blood  fected cancer patients is younger than that of uninfected pa-
mononuclear cells, kidney and gastrointestinal tract, which has
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tients. Compared to the HBsAg-negative cancer patients, the
median ages at diagnosis and death are significantly younger
for the HBsAg-seropositive cancer patients [11,12]. In China,
HBV infection is one of the three most common infectious dis-
eases, according to the Ministry of Health. It is an endemic epi-
demic, with a prevalence ranging between 4.38%-8.30%, which
shows a certain local variation [13-15]. Moreover, statistical
heterogeneity exists in some case control studies concerning
HBV and extrahepatic tumors due to insufficient matching vari-
ables, time of diagnosis, age and gender mismatches [7,16]. In
addition, HBsAg plays an important role in both the stimulation
and prevention of host related immune responses [17] and the
closely immune related allergies have a potential correlation
with carcinogenesis risk [18,19]. However, allergy and asthma
have not shown an association with the overall cancer risk in
research observations by others [20]. Thus, it remains inconclu-
sive as to whether the HBV infection and allergies are correlat-
ed with the risk of gastrointestinal cancer (GICA) [9,21,22]. In
this study, we explore the association of GICA with HBV infec-
tion status and allergy in Southwest China arranging a control
group according to the propensity score matching principle,
with a view to providing a reference for the prevention and
prognosis of GICA patients.

MATERIALS AND METHODS

Data Collection

The HBV data of all inpatients and the pathology data of GICA
patients (both from January 2009 to May 2015 and from Jan-
uary 2017 to December 2020) were retrieved from the work-
stations of the Department of Laboratory and Pathology of the
First Affiliated Hospital of Kunming Medical University (The
Inpatient Department of Oral and Maxillofacial Surgery of the
Affiliated Stomatology Hospital of Kunming Medical University
was established within the aforementioned hospital), respec-
tively, and saved as Excel files. The Hepatitis B surface antigen
(HBsAg), surface antibody (HBsAb), e antigen (HBeAg), e anti-
body (HBeAb) and core antibody (HBcAb) were routine exam-
inations for all inpatients in our hospital. Fasting venous blood
was collected early in the morning, which was centrifuged
and tested by enzyme linked immunosorbent assay (ELISA)
or gelatin particle agglutination assay. The data were collated
according to the corresponding reference values of five differ-
ent HBV tests. In accordance with the diagnostic code in the
International Classification of Diseases (Tenth Revision of the
International Classification of Diseases, ICD-10) [23] all patient
data from September 2016 to December 2020 were retrieved
from the Department of Medical Record Library for patients
having gastroenterology and gastrointestinal surgery, oral
and maxillofacial surgery or otorhinolaryngologic problems,
as well as non-oncologic patients with psychiatric, neurologi-
cal and cardiological diseases, which were also saved as Excel
files. The present study was approved by the Clinical Research
Committee for access to the medical records of the Affiliated
Stomatology Hospital of Kunming Medical University (approval
No: KYKQ2021MEC034).

Statistical Analysis

The above three Excel files were collated and merged using the

“rbind” and “merge” packages in the R 4.32 software. Then,
the data were checked via the SPSS 22.0 software, where the
first recorded data was retained, and the duplicate, incomplete
or incorrect data was deleted. The GICA patients and controls
were matched 1:4 using the “PS Matching” plug-in program
in SPSS 22.0 to balance the differential prognostic feature be-
tween them. The admission date was matched on a proximity
basis, while the age, gender and test method were matched
exactly. Differences in the five HBV positivity rates between the
matched GICA patients and controls, as well as gender differ-
ences, were analyzed using multinomial logistic regression and
crosstabes for non-parametric statistical analysis. The mean
ages in the two groups were expressed as mean and standard
deviation. A P value of less than 0.05 indicated a significant
difference. Figure 1 illustrates the data collation and analysis
processes.

Data processing

Department of pathalogy

19837 patients rom 2011 15 2020
HBY 10d allry ttory

Figure 1: The data collation and analysis processes

RESULTS

HBV and GICA

A total of 50,871 patients had HBV data from 2009 to 2020,
the 2,375 GICA patients contracted gastric, colon, rectal or du-
odenal cancers, while the 48,496 non-oncologic controls were
from the departments of psychiatry, neurology and cardiology.
These patients suffered from congenital heart disease, coro-
nary heart disease, schizophrenia, bipolar disorder, etc. 50,871
patients were aged 1-98 years, with a mean of 54.00 + 18.60
years, and the overall HBsAg positivity was 3.3%. Among pa-
tients with GICA, males (1,418, 59.7%) significantly outnum-
bered females (957, 40.3%) (P=0.014). A total of 1,1872 pa-
tients completed the 1:4 propensity score matching including
2,375 GICA patients and 9,497 controls. The L1 values before
and after the matching were 0.170 and 0.003, respectively,
suggesting a good match. There was no “Summary of unbal-
anced covariates” +|d|>0.25, indicating that all the matched
variables reached equilibrium. There were 7,087 males and
4,785 females, respectively, showing no inter-group difference
in gender (P=0.991). For the GICA and the control groups, the
mean ages were 59.45 + 12.61 and 59.46 + 12.62 years, re-
spectively (P=0.968). Among the 11,872 patients, the positivity
rates of HBsAg, HBsAb, HBeAg, HBeAb and HBcAb were 3.4%,
58.9%, 0.2%, 12.3% and 27.0%, respectively. HBsAg positivity
was 4.5% for the GICA group and 3.2% for the control group,
showing a significant inter-group difference (P=0.002). It was
found that the HBsAg positivity was significantly associated
with an increased risk of gastrointestinal cancer (OR=1.427,
95% Cl: 1.138-1.789). HBsAb positivity rates for the GICA and
control groups were 56.2% and 59.6%, respectively, while the

Volume 06 ¢ Issue 06 * 30



Page 74

XiZ, etal.

HBeAb positivity rates were 13.7% and 11.9%, both exhibiting
significant inter-group differences. The HBsAb positivity prom-
inently reduced the risk phase of GICA (P=0.002, OR=0.869,
95% Cl:0.793-0.951), while the HBeAb positivity prominently
increased the GICA risk (P=0.021, OR=1.169, 95% Cl:1.024-

1.335). No significant differences were noted in HBeAg
(P=0.776) or HBcAb (P=0.153) between the two groups (Table
1). The mean ages of HBsAg-negative and HBsAg-positive pa-
tients in the GICA group were 59.5+12.7 and 58.2 + 11.6 years,
respectively (P=0.089).

Table 1: Hepatitis B virus infection with the risk of gastrointestinal cancer: univariable and multivariable logistic regression analyses.

GICA Control

Variable Univariable Multivariable
(n=2375) (n=9497)
No (%) No (%) OR 95% CI p OR 95% ClI p
HBsAg
Positive 106 4.5 301 3.2 1.43 1.14-1.79 0.002 1.24 0.95-1.63 0.119
Negative 2269 95.5 9196 96.8 2 (reference) .2 (reference) .
HBsAb with
Positive 1334 56.2 5660 59.6 0.87 0.79-0.95 0.002 0.87 0.79-0.96 0.006
Negative 1041 43.8 3837 40.4 2 (reference) .2 (reference)
HBeAg
Positive 5 0.2 23 0.2 0.87 0.33-2.29 0.776 0.65 0.24-1.76 0.394
Negative 2370 99.8 9474 99.8 2 (reference) .2 (reference)
HBeAb
Positive 325 13.7 1134 11.9 1.17 1.02-1.34 0.021 1.08 0.90-1.30 0.392
Negative 2050 86.3 8363 88.1 2 (reference) .2 (reference)
HBcAb
Positive 668 281 2533 26.7 1.08 0.97-1.19 0.153 1.04 0.91-1.19 0.569
Negative 1707 71.9 6964 73.3 2 (reference) .2 (reference)

OR, odds ratio; 95% Cl, 95% confidence interval; HBsAg, hepatitis B surface antigen; HBsAb, hepatitis B surface antibody; HBeAg, hepatitis B e
antigen; HBeAb, hepatitis B e antibody; HBcAb, hepatitis B core antibody. The reference category is control.

Allergy and GICA

From the Department of Medical Record Library, 2,9137 inpa-
tients at the Department of Gastroenterology and Gastrointes-
tinal Surgery between 2016 and 2020 were retrieved, of whom
2,352 had a history of allergies and the remaining 26,785 pa-
tients did not, with mean ages of 56.38 + 15.61 and 54.09
15.60 years, respectively (P=0.626). The incidence of allergy
history among female patients was significantly higher at 1,281
(54.5%) than among male patients 1,071 (45.5%, P<0.001). The
incidence of GICA among patients with an allergy history was
significantly lower at 5.9% (139/2,352) than among patients
without such history at 17.1% (4,592/26,785), showing a signif-
icant inter-group difference (P<0.001, OR=3.294, 95%Cl: 2.767-
3.921) (Table 2).

Table 2: Characteristics of 29137 inpatients from the Department of
Gastroenterology and Gastrointestinal Surgery

No aller- Allergy

Variable gy(n=26785) (n=2352) P
Age
Mean + SD(ys) 54.09+15.60  56.38 + 15.61 0.626
Sex
Male 15966(59.6%)  1071(45.5%)
Female 10819(40.4%)  1281(54.5%) 0
Clinic diagnosis
GIGA 4592(17.1%) 139(5.9%)
Control 22193(82.9%)  2213(94.1%) 0

HBV and Allergy

A total of 19,837 patients from 2017 to 2020 were matched
between Department of Laboratory Medicine and Department
of Medical Record Library, of whom 1,655 had a history of al-
lergies and the remaining 18,182 patients did not, with means
age of 52.97 = 19.73 and 50.00 + 19.36 years, respectively
(P=0.388). The incidence of HBsAg-negative patients with a
history of allergies was 8.4% (1,615/19,255), which was higher
than 6.9% (40/582) among HBsAg-positive patients, although
no significant inter-group difference was found (P=0.193). How-
ever, the incidence of allergies among HBsAb-positive patients
was higher at 9.0% (923/10,246) than among HBsAb-negative
patients at 7.6% (732/9,591), showing a significant inter-group
difference (P<0.001, OR=0.835, 95% Cl:0.754-0.924) (Table 3).

DISCUSSION

Clinically, failure to routinely check the five HBV serological in-
dicators will lead to biased data. In this study, these five HBV
indicators are routine examinations of all inpatients in our
hospital. We use 48,496 non-oncologic patients from psychi-
atric, neurological and cardiological departments as the con-
trol group. The number of patients is sufficient to fully satisfy
matching by gender, age, test method and admission time on
a 1:4 propensity score system, thus avoiding occasional biases.
In addition, Yunnan Province is located on the Yunnan-Guizhou
Plateau in Southwest China, which is far from the eastern and
northern regions and has better medical conditions. Therefore,
patients in this region choose hospitals in Kunming, the ad-
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Table 3: Hepatitis B virus infection with allergy: univariable and multivariable logistic regression analyses.

Allergy No allergy

Variable Univariable Multivariable
(n=1655) (n=18182)
No (%) No(%) 95% CI P OR 95% Cl P
HBsAg
Positive 40 6.9 542 93.1 0.90-1.72  0.193 0.97 0.65-1.44 0.88
Negative 1615 8.4 17640 916 2 (refer- - 2 (refer-
ence) ence)
HBsAb
Positive 923 9 9323 91 0.75-0.92 0 0.82 0.74-0.91 0
Negative 732 7.6 8859 92.4 2 (refer- - 2 (refer-
ence) ence)
HBeAg
Positive 1 24 40 97.6 0.50-26.54  0.171 2.7 0.36-20.51  0.336
Negative 1654 8.4 18142 91.6 2 (refer- - 2 (refer-
ence) ence)
HBeAb
Positive 117 8.1 1328 91.9 0.85-1.26  0.725 0.86 065-1.13  0.272
Negative 1538 8.4 16854 91.6 2 (refer- - 2 (refer-
ence) ence)
HBcAb
Positive 185 74 2299 92.6 0.98-1.35  0.084 1.28 1.03-1.60  0.029
Negative 1470 8.5 15883 91.5 2 (refer- - 2 (refer-
ence) ence)

OR, odds ratio; 95% CI, 95% confidence interval; HBsAg, hepatitis B surface antigen; HBsAb, hepatitis B surface antibody; HBeAg, hepatitis B e
antigen; HBeAb, hepatitis B e antibody; HBcAb, hepatitis B core antibody. The reference category is control.

ministrative center, as far as possible. The HBsAg positivity of
50,871 patients in this study is 3.3%, a value lower than other
reports, which can represent the general situation of HBV in-
fections in Southwest China [14,15].

As is well known inflammation caused by a bacterial or viral
infection can increase the risk of cancer, such as the strong cor-
relation of HBV infection with non-hepatocellular carcinoma
[24,25] Helicobacter pylori (H. pylori) infection is associated
with the progression of gastric precancerous lesions [26,27]. In
H. pylori-infected patients with a family history of gastric cancer
in first-degree relatives, eradication of the bacteria can reduce
the gastric cancer risk [27]. Both H. pylori and HBV infections
are common in China, and there is a strong positive correlation
between them, especially during HBV progression [26]. Our re-
sults show that the HBsAg positivity in the GICA group (4.5%)
is significantly higher than that in the control group (3.2%)
(P<0.05), which supports the association between the HBsAg
seropositivity and the risk of GICA. In addition, our results show
that the rate of allergy history among HBsAg-negative patients
is higher than that among HBsAg-positive patients, albeit an
insignificant difference (P>0.05). Nevertheless, the incidence
of allergies in HBsAb-negative patients (7.6%) is significantly
lower than that in HBsAb-positive patients (9.0%) (P<0.001),
and the incidence of GICA among patients with a history of
allergies is significantly lower than that among patients with-
out such history (P<0.001). Besides, female patients exhibit a
significantly higher incidence of allergies than that the male
patients (P<0.001). However, males significantly outnumber fe-
males among GICA patients (P<0.001). Our study demonstrates
that HBV infection is positively associated with the risk of GICA,
and HBsAb positivity is positively associated with allergy, while

allergy is negatively associated with the risk of GICA, suggest-
ing that HBV infection may influence the GICA carcinogenesis
through an immune response. Previous studies have shown a
negative association of oral pharyngeal, colorectal, pancreatic
and cervical with allergies [28]. Dusséaux et al. [17] found that
the plasma levels of inflammatory and immunosuppressive
cytokine CXCL10 increased after the mice, which were stably
engrafted with human hepatocytes with or without an immune
system, were given an intraperitoneal injection of HBV. HBsAg
acts as an immunosuppressant by inhibiting the activity of Toll-
like receptors (TLRs), which are an innate sensor that recogniz-
es viral nucleic acids, and plays an important role in stimulating
the host-associated immunity and blocking the host-associated
immune responses. Clinical research has revealed a significant
increase in CXCL10 levels in advanced colorectal cancer tissues
[29]. Furthermore, CXCL10 plays a crucial role in the patho-
physiology of allergic reactions [30]. Huoman et al. [31] treated
children with allergic rhinoconjunctivitis by sublingual immu-
notherapy with Timothy grass pollen and found significantly
higher plasma levels of CXCL10 and CXCL11 than the untreated
children after 3 years. Taken collectively, the above literature
and our study suggest a possible correlation of HBV infection
and allergy with the development of GICA.

CONCLUSION

Admittedly, we cannot exclude potential confounding factors
such as smoking, alcohol consumption, family history of can-
cer, and environmental exposure to chemicals. In addition, the
non-oncological patients in the control group from the psychi-
atric, neurological and cardiological departments may have a
lower incidence of HBV infection. In conclusion, our study pro-
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vides an important supplement to the knowledge about the risk
factors for GICA, and the specific mechanisms deserve further
clarification through a substantial number of population-based
prospective cohort studies concerning the association of HBV
infection and allergy with gastrointestinal carcinogenesis.
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