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Abstract

Background: Data about the risk factors and pancreatic cancer in developing countries remain limited. We investigated for the
first time the role of a number of risk factors (family cancer history, smoking, alcohol consumption, diabetes, inflammation disease,
HBYV infection) associated with pancreatic cancer among Vietnamese patients.

Methods: We included all patients hospitalized at 4 Northern Vietnamese hospitals (Vietnam National Cancer Hospital, Bach
Mai, Viet Duc, Thai Nguyen) and diagnosed with pancreatic cancer during the period from 2017 to 2019. Risk factors of eligible
patients were collected and assessed the associations using a matched control study and logistic regression model analysis.
Results: We identified 196 patients with diagnosis of pancreatic cancer of which | 14 males and 82 females. The average age of the
patient at the time of diagnosis was 58.28 years (standard deviation of 12.94, ranging from 25 to 87). Most of patients were
diagnosed at advanced stage (85%). Smoking, diabetes, inflammation disease significantly increased the cancer risks (OR and 95%
Cl were 2.42 (1.38-4.37), 3.09 (1.54-6.68), 2.21 (1.42-3.45), respectively). HBV infection demonstrated a significant link with
pancreatic cancer in univariate model (OR = 2.94 (1.08-9.36)), but not in multivariate model. However, cancer family history and
alcohol drinkers did not show any significantly increased risk related to pancreatic cancer.

Conclusions: Our finding showed smoking, diabetes, inflammation disease significantly increased the risk of pancreatic cancer in
Vietnam.

Keywords
pancreatic cancer, risk factors, smoking, diabetes, Vietnam

Received July 31, 2020. Received revised December 01, 2020. Accepted for publication December 30, 2020.

! Vietnam National Cancer Hospital, Hanoi, Vietnam
Background 2 Hanoi Medical University, Hanoi, Vietnam

P . . i d idered 3 Vietnam National Cancer Institute, Hanoi, Vietnam
ancreatic cancer 1S a poor prognostic cancer and considere 4Bach Mai Hospital, Hanoi, Vietnam

as “a silent killer.” Due to the lack of early detection, most 5 viet Duc Hospital, Hanoi, Vietnam
pancreatic cancers are diagnosed at an advanced stage ©Thai Nguyen National General Hospital, Thai Nguyen, Vietnam
(approximately 50% of all pancreatic cancers are diagnosed
after metastases). In fact, no strong evidence of an effective Corresponding Author:

K ? K Tu Van Dao, Vietnam National Cancer Hospital, Vietnam National Cancer
treatment for localized pancreatic cancer has been found, and | iicute, 43, Quan Su st, Hanoi, Vietnam.
no screening policy for pancreatic cancer has been well  Emails: vantu.dao@nci.vn; daovantu@hmu.edu.vn

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).



https://orcid.org/0000-0001-6858-8347
https://orcid.org/0000-0001-6858-8347
https://orcid.org/0000-0002-6916-6135
https://orcid.org/0000-0002-6916-6135
https://orcid.org/0000-0002-0850-759X
https://orcid.org/0000-0002-0850-759X
https://orcid.org/0000-0002-5839-0895
https://orcid.org/0000-0002-5839-0895
mailto:vantu.dao@nci.vn
mailto:daovantu@hmu.edu.vn
https://sagepub.com/journals-permissions
https://doi.org/10.1177/1073274821989320
http://journals.sagepub.com/home/ccx
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage

Cancer Control

established until now. Worldwide, pancreatic cancer caused
432,242 deaths in 2018 (with 458,918 cases) according to
GLOBOCAN 2018.! In the United States, the incidence of new
pancreatic cancer in men and women ranked ninth and tenth,
respectively; however, the mortality rate is even higher, rank-
ing fourth for both male and female.? Pancreatic cancer has the
lowest overall survival rate after 5 years (5%-6%) and the
shortest life expectancy (6 months) in comparison to other
cancers.* In addition, while the new incidence and mortality
rates of other cancers decreased, the incidence of pancreatic
cancer increased by 1.5% per year,”*> with no significant
improvement in mortality rate over the past 4 decades.>® It is
important to note the increasing incidence, because it is possi-
bly due to environmental factors. Actually, mortality increases
in parallel with the incidence because there is no effective
treatment, whatever the cancer stage. The choices of pancreatic
cancer treatment are also limited. Indeed, for advanced stages,
chemotherapeutic agents are mostly inefficient. Even at loca-
lized stages, 5-year survival rate for potentially curative resec-
tion is only about 20% (39.4% for localized cancer and 13.3%
for regional cancer).”* Hence, there is an urgent need to identify
risk factors to possibly control pancreatic cancer. In fact, there
were more than 50 specific modifiable and non-modifiable risk
factors related to pancreatic cancer that were well described in
100 meta-analytical or pooled reports.” Fortunately, about
two-thirds of these risk factors are potentially modifiable.
Smoke, alcohol consumption, chronic pancreatitis, obesity, dia-
betes mellitus, unhealthy dietary behavior, and physical activity
could majorly contribute to the risk of pancreatic cancer.”'* In
this study, we intended to assess the association between some
risk factors and pancreatic cancer to evaluate whether the known
association between these risk factors and pancreatic cancer
could be replicated in our cohort study related to Vietnamese
patients.

Methods

Data Source and Pancreatic Cancer Case
and Control Identification

We identified all patients aged 18 years or above who were
diagnosed with primary pancreatic cancer and hospitalized at
4 Northern Vietnamese hospitals (Vietnam National Cancer
Hospital, Bach Mai, Viet Duc, and Thai Nguyen) during the
period from January 1, 2017, to June 30, 2019. We then only
included patients with the confirmed diagnosis of pancreatic
cancer based on histopathology, computed tomography (CT),
magnetic resonance imaging with magnetic resonance cholan-
giopancreatography, or endoscopic ultrasound. Primary tumor
(T), regional lymph nodes (N), and metastasis (M) status were
evaluated using the criteria of AJCC 7th Cancer Staging
Manual. Disease stage was identified by assessment of TNM
mentioned above.'> We excluded patients who had a history of
any other cancer at any time prior to the pancreatic cancer
diagnosis date or who disagreed to participate in the study. The
calculated sample size was not required because we applied the

convenience sampling method, and this was a preliminary
study based on Vietnamese population.

For each pancreatic cancer case, we randomly selected one
control subject from the cohort of healthy control patients who
had a cancer screening at our hospitals without a diagnosis of
pancreatic cancer or of any other cancers. The chosen control
was also matched on age, sex, and calendar time (i.e., using the
same index date as for cases) with the corresponding case.

Medical records reviews followed by patient interviews
(if needed in case of missing data) have been carefully con-
ducted to identify sociodemographic characteristics, lifestyle
factors including tobacco and alcoholism situation (alcohol
consumption with amount of alcohol intake at least 30 g/day
or 150 g/week), and history of selected medical conditions
including diabetes, inflammation diseases (asthma, autoim-
mune diseases, celiac disease, glomerulonephritis, hepatitis,
inflammatory bowel disease, transplant rejection, or other sim-
ilar conditions), and hepatitis B virus (HBV) infection.

The study was performed in accordance with the Declara-
tion of Helsinki, and written informed consent was obtained
from patients before participating in the study. The study
protocol was reviewed and approved by the Institutional
Review Board of Vietnam National Cancer Hospital. Patients
were given a full explanation of the purposes and nature of
study, and they could voluntarily withdraw at any time during
the research process. The collected data would be kept confi-
dentially for the purpose of research only.

Statistical Analyses

We mainly analyzed the information related to age, gender,
smoking, alcohol drinking, diabetes, inflammation disease, and
HBYV infection of all eligible patients. Continuous variables
were described by mean ( £ SD), and categorical variables were
described by frequency and percentage. For comparison of
parameters between case and control groups, Fisher’s exact
test or chi-square tests were applied for categorical variables,
and Student’s test (¢-test) was applied for continuous variables.
Odds ratios (OR) were used to describe the links of pancreatic
cancer and risk factors. Univariate and multivariate logistic
regression models associated with selected lifestyles and other
suggested risk factors were used to estimate OR and its 95%
confidence interval (CI). Correspondingly, variables like age
(continuous variable), gender (male, female), family history of
cancer (yes, no), history of diabetes (yes, no), previous alcohol
drinking (yes, no), history of smoking (yes, no), any inflamma-
tion disease (yes, no), and HBV infection (yes, no) were
included in the models. Factors significantly increase the risk
of pancreatic cancer if the lower bound of 95% CI is >1 and
significantly reduce the risk of pancreatic cancer if the upper
bound of 95% Cl is <1. R version 3.4.4 (released on March 15,
2018) was used to perform the statistical analysis.'®

In order to have similar characteristics in terms of age,
gender, and calendar time between cases and controls, we used
the random pairing technique (1:1 ratio) by using the Matchlt
package based on R."”
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Table I. Age and Gender Distribution of Pancreatic Cancer Cases and Controls.

Overall Male Female
Cancer Control Cancer Control Cancer Control
(N = 196) (N = 196) (N =114) (N=118) (N = 82) (N =78)
Age (mean (+SD)) 59.28 (12.94) 58.98 (9.93) 58.68 (11.39) 59.38 (9.08) 60.11 (14.87) 58.38 (11.13)
Age category (%)
20-29 7 (3.6) 0 (0.0) 2(1.8) 0 (0.0) 5 (6.1) 0 (0.0)
30-39 9 (4.6) 5(2.6) 5 (44) | (0.8) 4 4.9 4 (5.1
40-49 29 (14.8) 36 (18.4) 17 (14.9) 18 (15.3) 12 (14.6) 18 (23.1)
50-59 42 (21.4) 53 (27.0) 32 (28.1) 41 (34.7) 10 (12.2) 12 (15.4)
60-69 72 (36.7) 75 (38.3) 43 (37.7) 43 (36.4) 29 (35.4) 32 (41.0)
70-79 30 (15.3) 27 (13.8) 14 (12.3) 15 (12.7) 16 (19.5) 12 (15.4)
80-89 7 (3.6) 0 (0.0) 1 (0.9) 0 (0.0) 6 (7.3) 0 (0.0)
Results Table 2. Clinical Characteristics of Pancreatic Cancer Patients.

We identified 196 pancreatic cancer patients and 196 matched
controls for the analysis. The mean age of the case group and
control group was 59 years, with a sex ratio (male/female) of
1.76 (Table 1). We also found pancreatic cancer patients
mainly aged from 50 to 69 years (58.1%).

Among pancreatic cancer patients, 149 cases (78%) were
newly diagnosed, and 43 cases (22%) were diagnosed before
January 2017. Most of them were diagnosed at an advanced
stage (stage III-IV, accounting for 85% of patients) (Table 2).
CT was the main diagnosis method for pancreatic cancer
(69%), followed by histopathology (28%).

Table 3 presents the characteristics of some selected risk
factors. The results show that patients in the control group had
more family history of cancer than pancreatic cancer patients.
Especially in the women subgroup, there is a higher frequency
of smoking, alcohol consumption, and diabetes among
pancreatic cancer patients. Overall, we found significant
differences in terms of presence of family cancer history
(p <0.001) between cases and controls, whereas no difference
was found between the 3 groups for tobacco, alcohol consump-
tion, and diabetic comorbidity.

Table 4 presents ORs and their 95% CI of pancreatic cancer
calculated using univariate and multivariate models for
selected risk factors. Only family history of cancer did not
increase the risk in both adjusted models. Smoking, past or
present history diabetes, and inflammation disease signifi-
cantly increased the risks of cancer (ORs were 2.42
(1.38-4.37), 3.09 (1.54-6.68), and 2.21 (1.42-3.45), respec-
tively). Current alcohol drinkers did not show any significantly
increased risk related to pancreatic cancer in the univariate and
multivariate models.

Discussion

Majority of pancreatic cancer cases are diagnosed at the
advanced stage; therefore, curative treatment is usually inap-
plicable. Until now, there is currently no official guideline nor
consensus on screening individuals for this disease. By analyz-
ing the pathogenesis related to both genetic and environmental

Number (%)

Clinical characteristics (N = 196)
Situation of diagnosis
Previously diagnosed PC 43 (22%)
Newly diagnosed PC 149 (78%)
Unknown 4
AJCC stage
1A | (0.8%)
B 3 (2.4%)
A 3 (2.4%)
1B 11 (8.9%)
1l 27 (22%)
v 78 (63%)
Unknown 73
Diagnosis method
CT 129 (69%)
MRI 4 (2.2%)
Histopathology 53 (28%)

Other methods |

factors in this study, we could contribute to the existing knowl-
edge of pancreatic cancer in the context of developing
countries.

In our matched case—control study based on Vietnamese
patients, alcohol consumption and diabetes were identified as
risk factors of pancreatic cancer. The risk related to diabetes
was even more significant in the women subgroup, whereas it
mitigated in the men subgroup. Until now, the mechanism of
increased risk of pancreatic cancer in people with diabetes is
still unknown. However, the link between diabetes and the risk
of pancreatic cancer has been reported in many recent studies.
In the study of Gupta et al., the incidence of pancreatic cancer
in diabetic patients was 2.2 times higher than that of nondia-
betic patients and highest in the first 2 years since the diagnosis
of diabetes.'® The incidence of pancreatic cancer significantly
decreased in the following years of follow-up (p < 0.0008). The
relationship between diabetes and pancreatic cancer is most
pronounced in younger patients. In an 11-year follow-up study
of 2,186,196 Israeli population, hazard ratios (HR) for
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Table 3. Description of Some Risk Factors of Pancreatic Cancer Cases and Controls.

Overall Male Female
Cancer Control p Cancer Control p Cancer Control P
Cancer family history (%) No 191 (97.4) 144 (74.6) <0.001 112 (98.2) 88 (75.9) <0.001 79 (96.3) 56 (72.7) <0.00l
Yes 5 (2.6) 49 (25.4) 2 (1.8) 28 (24.1) 3(3.7) 21 (27.3)
Tobacco smoking (%) No 116 (68.2) 116 (60.4) 0.15 52 (53.6) 43 (36.4) 0.017 64 (87.7) 73 (98.6) 0.021
Yes 54 (31.8) 76 (39.6) 45 (46.4) 75 (63.6) 9 (12.3) I (1.4)
Alcohol drinking (%) No 102 (60.0) 127 (66.5) 0.242 42 (42.9) 55 (47.0) 0.637 60 (83.3) 72(97.3) 0.01
Yes 68 (40.0) 64 (33.5) 56 (57.1) 62 (53.0) 12 (16.7) 2 (2.7)
Diabetes (%) No 161 (82.1) 168 (89.4) 0.061 94 (82.5) 97 (86.6) 0.497 67 (81.7) 71 (93.4) 0.048
Yes 35(17.9) 20 (10.6) 20 (17.5) 15(134) 15 (18.3) 5 (6.6)

Table 4. Risk Factors Associated With Pancreatic Cancer.

Risk factors OR (95% Cl)

Adjusted OR (95% CI)? Adjusted OR (95% CI)°

Tobacco smoking, Yes 2.42 (1.38-4.37)

Alcohol drinking, Yes 1.48 (0.91-2.42)
Diabetes, Yes 3.09 (1.54-6.68)
Inflammation disease, Yes 2.21 (1.42-3.45)
Hepatitis B virus infection, Yes 2.94 (1.08-9.36)
Cancer family history, Yes 0.6 (0.18-1.84)

2.94 (1.59-5.56) 3.59 (1.72-7.69)

1.73 (1.0-3.0) 127 (0.62-2.61)
3.05 (1.51-6.58) 2.54 (1.10-6.14)
2.20 (1.41-3.44) 3.02 (1.76-5.30)
2.95 (1.08-9.37) 2.14 (0.69-7.57)
0.59 (0.19-2.00) 0.44 (0.11-1.48)

*The multivariate regression model is adjusted by age and gender.

®The multivariate regression model was adjusted by age, gender, family history of cancer, diabetes, smoking, inflammation disease and HBV infection.

pancreatic cancer were significant and nearly the same between
men and women (HR = 3.25, 95% CI 2.85-3.69 and
HR = 3.10, 95% CI 2.72-3.52, respectively).'® However, in a
Czech Republic study, the proportion of pancreatic cancer in
diabetic men was significantly higher than that of women
(43.9% versus 25%), while this rate in the group without dia-
betes is equivalent (22.1% compared to 17.2%).2° Once again,
our finding confirmed the diabetes-related pancreatic cancer
risk and is in favor that women are at higher risk than men (see
Supplementary Material 1).

It is well known that smoking is associated with pancreatic
cancer, as the continuation and cessation of smoking were
correlated with the increase and plateau of the disease inci-
dence in Japan for about 40 years of surveillance.® Research
showed that quitting smoking immediately could decrease
15%-20% cases of pancreatic cancer and mortality rate.*'
Hence, nontobacco exposure is the best way to reduce the
incidence of pancreatic cancer.

In a pool analysis of 6507 pancreatic cases and 12,890 con-
trols, Bosetti et al. pointed out an increase of pancreatic cancer
risk in smokers with an OR of 2.2 for current smokers and only
1.2 for former smokers, and the risk was strongly related to the
amount and duration of tobacco exposure.* A cohort study in
the Netherlands conducted by Heinen et al. demonstrated that
the risk of pancreatic cancer increased for every period of
10 years of smoking (HR = 1.15, 95% CI 1.08-1.22) and for
every amount of 10 cigarettes/day (HR = 1.08, 95% CI
0.98-1.19).%% It is also commonly accepted that the impact of
smoking on cancer may vary between populations. Therefore,
some ethnic differences may exist regarding susceptibility to

the effects of smoking. In a study by the International Agency
for Research on Cancer, smoking was confirmed to be
highly associated with pancreatic cancer and correlated with
smoking duration and number of cigarettes per day*>~° In a
meta-analysis including 82 studies, the risk of pancreatic can-
cer was significantly elevated for current and former smokers
(risk relative values were 1.74 and 1.2, accordingly).?” A recent
meta-analysis publication of Ben et al. involving 20 studies and
2,517,623 participants also showed similar results, in both the
Western regions and the Asia-Pacific regions.”® Our finding
was in favor of the results above.

Regarding alcohol use, research shows that alcohol intake
was significantly associated with an increased risk of pancrea-
tic cancer, especially high alcohol intake.?* The results of a
prospective study conducted by Gapstur et al. and a pooled
analysis of 10 case-control studies in the International Pancrea-
tic Cancer Case—Control Consortium conducted by Lucente-
forte et al. strongly pointed out that alcohol consumption,
particularly heavy intake, was an independent risk factor for
pancreatic cancer regarding smoking status.’**' In a pooled
analysis of 14 cohort studies, consuming 30 g or more of alco-
hol daily increases the risk of pancreatic cancer compared with
non-alcohol users (pooled multivariate RR = 1.22, 95% CI
1.03-1.45).% Despite no clear biological mechanism and asso-
ciation of alcohol intake and pancreatic cancer, alcohol drink-
ing remains an important cause of chronic pancreatitis, which
could induce pancreatic cancer. However, our finding did not
show a similar result. Indeed, the association of the risk factor
with pancreatic cancer could vary among populations due to
difference in sociodemographic characteristics and lifestyles.
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The risk of pancreatic cancer increases with age, with 80%
of cases diagnosed at age 60-80.%% Only about 10% of patients
have pancreatic cancer under 50 years old, and pancreatic
cancer is a rare condition at the age of under 25.%* In the United
States, 81.4% of patients are diagnosed with pancreatic cancer
over 60 years old. In the past 6 decades, only 1 in every 100,000
Americans aged 20-29 had pancreatic cancer; however, at the
age of over 80, this figure reached 87.2 in every 100,000 peo-
ple. People over the age of 70 have 4 times the risk of pancrea-
tic cancer compared to those under 50 years old.*® However, in
our study, we found 86 (43.9%) patients under 50 years old, of
which 3 patients are 25 years or below, as well as a striking
observation in young patients with pancreatic cancer. Com-
pared to a series of patients from Western countries, our
patients were relatively younger at the time of diagnosis. Our
findings were also different from the results of a study con-
ducted by Hana et al. in Kuwait in terms of patient age*> and
were not in favor of the general concept about this cancer: the
incidence rates were the highest in older than 70 years and
increased with alge.14’3 4 However, similar to Western countries,
pancreatic cancer in this region occurs more in men than in
women. This is probably related to the higher prevalence of
smoking and some other risk factors among males.>

Family history presents as one of the risk factors of pancrea-
tic cancer, and about 5%-10% of individuals with pancreatic
cancer report a history of pancreatic cancer in first-degree
relatives.*®3” In people with a family history of pancreatic
cancer, the risk of pancreatic cancer was 1.68-30 times higher
than those without a family history of pancreatic cancer.*®*!
However, the role of family history of cancer did not show a
similar result in our study.

Many human cancers result directly from chronic inflamma-
tion, which has been shown to play an important role in
pancreatic carcinogenesis for more than 150 years, especially
chronic pancreatitis.** Although the mechanisms involved in
inflammation associated with pancreatic cancer are not
completely understood, the results of our study suggest a link
between any inflammation situation and pancreatic cancer.

Few studies have reported the association between pancrea-
tic cancer and some chronic infections such as HBV.** The
global prevalence of HBV infection also varies widely. In
Asian countries, it is divided in 3 groups: low, intermediate,
and high endemic areas of HBV. Vietnam is now considered as
high endemic area of HBV, especially in rural area.** There-
fore, it could be in favor of the association between pancreatic
cancer and HBV in our study.

Our study had several potential limitations. The use of
administrative data may result, to some extent, in selection
bias. An under-detection or under-diagnostic of cancer situa-
tion is inevitable because not all healthy patients performed
specific image scanning in the hospitals. Besides, the incom-
plete information regarding the exact amount of tobacco and
alcohol consumption as well as diet history, inflammation
diseases, and diabetic situation in the study could potentially
modify the risk of pancreatic cancer. Finally, the data were not
sufficient to confirm all the risk factors mentioned above;

therefore, further studies evaluating these associations are
required. A number of methodological issues relevant to the
case—control study also need to be carefully considered.
Regarding possible biases, we collected and validated the data
by hospital-based cancer medical records combined with
patient interviews to ensure the quality of data. In addition,
we applied the 1:1 ratio matching technique in order to put the
cases and controls in the similar setting. Besides, our finding
reflected, to some extent, the pancreatic cancer picture in a
developing country, and the results from the 4 sizable hospitals
in our study could be represented for the real situation in
Northern Vietnam. The added value of our study was linked
to the specific population concerned in the context of
resource-limited settings. Risk factors of pancreatic cancer
could be modified under the different contexts related to genet-
ics, sociodemographic features, alimentary behaviors, and life-
styles. When compared with the results of published
meta-analysis studies (whose data were mainly from Western
countries), our study could contribute and shed some light on
the existing data and knowledge about the risks related to pan-
creatic cancer throughout the world.

Conclusions

In conclusion, we observed significant associations of smok-
ing, diabetes, and inflammation disease to pancreatic cancer
risk in Vietnam. However, alcohol consumption and family
history of cancer did not show an increased risk of pancreatic
cancer. Further studies are required to confirm these risk fac-
tors as well as give clues to the interactions of other environ-
mental or endogenous factors related to pancreatic cancer,
including the genetic background.
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