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Abstract

Background: Helicobacter pylori (H. pylori) plays an important role in causing peptic ulcer disease (PUD) in
the general population. However, the role of H. pylori in cirrhotic patients for causing PUD is obscure. There
are various studies evaluating H. pylori association with PUD in cirrhotic patients, but the results have been
controversial. We sought to analyze the association of H. pylori with the development of PUD in cirrhotic
patients from the largest United States population-based database.

Methods: We analyzed Nationwide Inpatient Sample (NIS) and Healthcare Cost and Utilization Project
(HCUP) data from 2017. Adult hospitalizations due to cirrhosis were identified by previously validated ICD-
10-CM codes. PUD and H. pylori were identified with the presence of ICD-10-CM codes in primary and
secondary diagnosis fields, respectively. We performed weighted analyses using Chi-Square and paired
Student’s t-test to compare the groups. Multivariable survey logistic regression was performed to find an
association of H. pylori with PUD in cirrhotic patients.

Results: Our study showed that the prevalence of H. pylori infection was 2.2% in cirrhotic patients with PUD.
In regression analysis, H. pylori was found to be associated with PUD in cirrhotic patients (OR 15.1; 95% CI:
13.9-16.4; p <0.001) and non-cirrhotic patients (OR 48.8; 95% CI: 47.5-50.1; p <0.001). In the studied
population, H. pylori was more commonly seen in the age between 50 and 64 years (49.4% vs 44.1%;

p <0.0001), male (63.4% vs 59.9%; p <0.0413), African American (16.3% vs 10.6%; p <0.0001), and Hispanic
(26.2% vs 14.9%; p <0.0001). H. pylori is more likely to be associated with complicated PUD hospitalizations
(51.2% vs 44.2%; p <0.0067). Alcoholism and smoking were more common in H. pylori group compared to
those without (43.6% vs 35.8%; p <0.0001 and 33.7% vs 24.8% p <0.0001, respectively). Factors associated
with increased odds of H. pylori infection include African American (OR 2.3, 95% CI: 1.5-3.6), Hispanic (OR
2.6, 95% CI: 1.7-4.0), and smoking (OR 1.5, 95% CI: 1.1-2.2).

Conclusion: H. pylori are associated with PUD and concurrent cirrhosis, although it is less prevalent than
general population. African American, Hispanic, and smoking were independently associated with increased
odds of H. pylori infection. Further studies are required to better understand the epidemiology and confirm
our findings.

Categories: Gastroenterology, Infectious Disease, Public Health
Keywords: prevalence study, population based study, live cirrhosis, peptic ulcer disease, helicobacter pylori

Introduction

Chronic liver disease and its complications are major health problems. There is evidence to suggest higher
bleeding complications, delayed healing, and a greater ulcer recurrence rate in patients with liver cirrhosis
compared with the general population [1]. In a study by Kamalaporn et al., the prevalence of peptic ulcer
disease (PUD) in cirrhotic patients reported by endoscopy screening studies was approximately 5% to 20%
when compared with 2% to 4% in the general population [2]. The reasons for the increased ulcer rate in
cirrhotic patients are unknown. Oxidative stress that causes gastric tissue damage in cirrhosis may be one of
the components causing gastric lesions and hemorrhage [3]. Studies have shown that PUD has been the
cause of upper GI bleeding in almost 10% of cirrhotic patients [4]. An episode of upper GI bleeding can
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actually worsen the prognosis of cirrhotic patients [5]. Eradication therapy may be beneficial because it
diminishes the risk of recurrent PUD [6].

Helicobacter pylori (H. pylori) are a non-invasive gram-negative bacterium that colonizes gastric mucosa and
causes PUD [7]. Although several virulence factors of H. pylori have been identified but the precise
mechanism by which it causes mucosal damage is yet to be understood [3,8]. H. pylori play an important role
in causing PUD in the general population. However, its role in cirrhosis remains obscure. There are various
studies on H. pylori-associated with PUD in cirrhotic patients, but the results have been non-conclusive
regarding the association of H. pylori with PUD in patients with liver cirrhosis [9-11]. Therefore, there is a
need for further study in this area. In the present study, we aim to find an association of H. pylori with PUD
in patients with liver cirrhosis by using the largest nationally representative database.

Materials And Methods

Data sources

We derived a study cohort from the National (Nationwide) Inpatient Sample (NIS) of the Healthcare Cost and
Utilization Project (HCUP), Agency for Healthcare Research and Quality (AHRQ). NIS is one of the largest
all-payer publicly available databases on inpatient discharges from U.S. hospitals maintained by the AHRQ.
The NIS approximates a 20-percent stratified sample of discharges from U.S. community hospitals,
excluding rehabilitation, and long-term acute care hospitals, and contains more than 7 million
hospitalizations annually [12]. With the established weights in NIS, this data could be weighted to represent
the standardized U.S. population and obtain national estimates with high accuracy [13].

The NIS contains data from 1000 hospitals and includes information on about eight million hospitalizations
each year. The database represents a random, 20% stratified sample of all inpatient discharges from 46
states (representing >97% of discharges from all the US hospitals). Variable “DISCWT” (Discharge-level
weight) is provided by HCUP to generate national estimates [13]. The sample sizes and the proportions
presented in this study are the weighted estimates obtained by applying the discharge level weights. Each
individual hospitalization in this database is de-identified and maintained as a unique entry with one
primary discharge diagnosis.

Study population and design

We used data of 2017 for analysis purposes based on complete data availability during this time period. We
restricted analyses to only adult hospitalizations. We identified various diagnoses of interest by using the

International Classification of Diseases, 10™ Revision, Clinical Modification (ICD-10-CM) diagnosis codes.
Hospitalization with Peptic Ulcer Disease (PUD) was identified with the presence of ICD-10-CM codes of
K25xx-K28xx in any diagnostic field that is available in the dataset. These codes have been used by
previously published articles from administrative databases such as NIS [14]. Similarly, cirrhosis by
previously validated ICD-10-CM diagnosis codes K74.60 and H. pylori infection by using B96.81 [15].

Definition of variables

We extracted demographics, hospital-level characteristics (geographical region, size, and teaching status),
and patient-level characteristics as supplied as part of NIS. We estimated comorbidities using Elixhauser
comorbidity software, which is also supplied by HCUP tools and software [16]. Specific concurrent medical
conditions and procedures of interest were identified by ICD-10-CM diagnosis and procedure codes.

End point

The primary objective of the study was to estimate the association of H. pylori to PUD in cirrhotic patients.
The secondary objective was to determine the baseline characteristics and factors associated with H. pylori
infections in patients with PUD and concurrent cirrhosis.

Statistical analysis

Descriptive statistics were used to compare and present the baseline population. Categorical variables were
compared with the chi-square test, and continuous variables were compared with Student's t-test or
Wilcoxon rank-sum test based on the distribution of data variables. To estimate the association of H. pylori
to PUD in cirrhotic patients, we formulated logistic regression models and adjusted them for potential
confounders. First, we formulated a regression model by inserting hospitalization due to PUD as an outcome
variable and the presence of cirrhosis and H. pylori as independent variables. Then we inserted interaction
between cirrhosis and H. pylori in a regression model in order to estimate the association of H. pylori to PUD
in cirrhotic patients. In a final regression model to calculate adjusted estimates, we included patient
demographics, comorbidities, and other concurrent factors such as NSAIDs, steroids use, alcoholism, and
smoking.

We utilized Statistical Analysis System (SAS) 9.3 (SAS Institute, Cary, NC, USA) for all analyses and included
designated weight values to produce nationally representative estimates [13]. For regression models, we
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used survey procedures to account for the inherent survey design of NIS to produce more robust estimates
[17]. We considered a two-tailed p-value <0.05 as statistically significant.

Results

Association of H. pylori with PUD in cirrhotic patients

In 2017, there were 30,421,825 adult hospitalizations in the USA, out of which 956,020 had cirrhosis, and
431,825 had PUD present in their diagnoses. Prevalence of H. pylori was 2.2% in cirrhotic patients with PUD
and 2.8% in non-cirrhotic patients with PUD. In regression analysis, H. pylori was associated with PUD in
cirrhotic patients (OR 15.1; 95% CI: 13.9-16.4; p <0.001) and non-cirrhotic patients (OR 48.8; 95% CI: 47.5-
50.1; p <0.001).

Baseline characteristics of patients with PUD and concurrent cirrhosis
by H. pylori status

Demographic characteristics of patients admitted due to PUD with underlying cirrhosis and having H. pylori
were more likely to be 50-64 years old (49.4% vs 44.1%; p <0.0001), male (63.4% vs 59.9%; p <0.0413),
African American (16.3% vs 10.6%; p <0.0001), and Hispanic (26.2% vs 14.9%; p <0.0001). H. pylori are more
likely to be associated with complicated PUD hospitalizations (51.2% vs 44.2%; p <0.0067). Alcoholism and
smoking were more common in the H. pylori group compared to those without H. pylori infection (43.6% vs
35.8%; p <0.0001 and 33.7% vs 24.8% p <0.0001, respectively). Moreover, low median household income
(39% vs 31.8%; p <0.0001) and uninsured/self-pay (18.6% vs 10.1%; p <0.0001) were more prevalent in
patients with H. pylori infection. Other results are depicted in Table 1.

Patient Characteristics Without H pylori With H pylori p-value
Total Hospitalizations 38490 860

Type of PUD 0.0067

Uncomplicated 55.8 48.8

Complicated 44.2 51.2

Age in years (mean * SE) 61(0.2) 59 (1.0) <.0001
Age in years (median [q1-q3]) 60 (52-69) 57 (49-66) <.0001
Age in years (%) <.0001
18-34 3.2 1.2

35-49 14.7 221

50-64 441 49.4

65-79 29.7 18.6

>=80 8.4 8.7

Gender (%) 0.0413

Male 59.9 63.4

Female 40.1 36.6

Race (%) <.0001
White 64.0 442

African American 10.6 16.3

Hispanic 14.9 26.2

Others 75 9.9

Missing 2.9 315

Comorbidities (%)
Obesity 15.1 111 0.0010

Hypertension 54.7 50.6 0.0154
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Diabetes mellitus without complications 12.0 11.6 0.7725
Diabetes mellitus with complications 18.1 16.3 0.1737
Congestive heart failure 14.7 11.6 0.0129
Valvular heart disease 4.7 3.5 0.1051
Chronic pulmonary disease 18.9 15.7 0.0171
Pulmonary circulatory disease 1.1 1.7 0.0939
Peripheral vascular disease 5.9 41 0.0267
Paralysis 1.9 23 0.3791
Neurological disorders 8.1 4.7 0.0003
Coagulopathy 39.2 343 0.0036
Metastatic cancer 4.0 3.5 0.4158
Weight loss 19.6 15.7 0.0042
Renal failure 20.1 13.4 <.0001
Electrolytes disorders 53.1 50.6 0.1384
Hypothyroidism 11.2 6.4 <.0001
Arthritis 24 1.2 0.0201
Alcoholism 35.8 43.6 <.0001
Smoking 24.8 33.7 <.0001
Drug abuse 5.8 7.0 0.1476

Long-term drug use (%)

Aspirin 7.9 9.3 0.1437
Anti-coagulation/platelet therapy 4.7 29 0.0141
NSAIDs 21 1.2 0.0675
Steroids 1.8 23 0.2456
Median house hold incomet (%) <.0001
18t quartile 31.8 39.0

2nd quartile 25.9 25.0

3" quartile 233 19.2

4t quartile 16.8 13.4

Primary insurance (%) <.0001
Medicare/Medicaid 69.3 65.1

Private including HMO 20.4 16.3

Uninsured/self-pay 10.1 18.6

Hospital bed size (%) <.0001
Small 17.6 9.9

Medium 29.4 273

Large 53.0 62.8

Hospital Type (%) <.0001
Rural 5.4 7.0
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Urban non-teaching 22.3 16.3
Teaching 72.3 76.7
Hospital region (%) <.0001
Northeast 16.2 13.4
Midwest 21.2 22.7
South 38.8 33.7
West 23.8 30.2

TABLE 1: Baseline characteristics of patients with PUD and concurrent cirrhosis by H. pylori
status

1This represents a quartile classification of the estimated median household income of residents in the patient's zip code. These values are derived from
zip code-demographic data obtained from Claritas. The quartiles are identified by values of 1 to 4, indicating the poorest to wealthiest populations.
Because these estimates are updated annually, the value ranges vary by year.

NSAID= Non-steroidal anti-inflammatory drug; PUD= Peptic Ulcer Disease; SE= Standard Error

Factors associated with H. pylori infection in patients with PUD and
concurrent cirrhosis

Several predictors associated with H. pylori infection among patients with PUD and concurrent cirrhosis are
African American (OR 2.3, 95% CI: 1.5-3.6), Hispanic (OR 2.6, 95% CI: 1.7-4.0), and smoking (OR 1.5, 95% CI:
1.1-2.2). The other results are mentioned in Table 2.

Independent variable/Characteristic Odd Ratio 95% CI (LL) 95% CI (UL) P value
Age in years
<50 Reference

50 0.8 0.5 1.1 0.1847
Gender
Male Reference
Female 1.0 0.7 1.3 0.8202
Race
White Reference
African American 23 1.5 3.6 0.0004
Hispanic 2.6 1.7 4.0 <.0001
Others 1.8 1.0 3.2 0.0634

Comorbidities

Obesity 0.8 0.5 1.3 0.3639
Diabetes mellitus with or without complications 1.0 0.6 1.7 0.8997
Congestive heart failure 0.9 0.5 1.6 0.7661
Chronic pulmonary disease 0.9 0.6 1.4 0.5578
Paralysis 1.2 0.4 &3 0.6717
Neurological disorders 0.5 0.2 1.1 0.0784
Metastatic cancer 0.7 0.3 1.9 0.5163
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Renal failure 0.5 0.3 1.0 0.0328
Arthritis 0.6 0.2 2.4 0.4779
Alcoholism 1.0 0.7 1.5 0.8621
Smoking 1.5 1.1 22 0.0205
Drug abuse 1.0 0.5 1.8 0.9312

Long-term drug use

Aspirin 1.5 0.9 2.7 0.1134
NSAIDs 0.3 0.0 1.8 0.1780
Steroids 1.6 0.6 4.7 0.3477

Median household incomet

18t quartile Reference

2M quartile 0.9 0.6 1.4 0.6515
3d quartile 0.9 0.6 13 0.5293
4t quartile 0.9 0.5 15 0.6211

Hospital Type (%)

Teaching Reference
Rural 11 0.6 21 0.7337
Urban non-teaching 0.6 0.4 1.1 0.0808

Hospital region

Northeast Reference

Midwest 1.4 0.8 2.4 0.2271
South 1.0 0.6 1.7 0.9093
West 1.3 0.8 22 0.3317

TABLE 2: Factors associated with H. pylori infection in patients with PUD and concurrent
cirrhosis

1This represents a quartile classification of the estimated median household income of residents in the patient's zip code. These values are derived from
zip code-demographic data obtained from Claritas. The quartiles are identified by values of 1 to 4, indicating the poorest to wealthiest populations.
Because these estimates are updated annually, the value ranges vary by year.

NSAID= Non-steroidal anti-inflammatory drug; Cl= Confidence Interval; LL= Lower Limit; UL= Upper Limit

Discussion

Several significant findings of the present study include the following: (1) H. pylori were significantly
associated with PUD in cirrhotic patients, (2) the prevalence of H. pylori among patients admitted with PUD
and concurrent cirrhosis was lower than the general population, (3) African American, Hispanic, and
smoking were significant factors associated with increased odds of H. pylori infection.

The prevalence of H. pylori infection varies with different geographic locations around the world. It ranges
from 50%-70% in Asian countries to 15.5% in an Australian study of mainly white population [18]. In a meta-
analysis by Hooi et al., the pooled H. pylori prevalence estimate for the United States (US) general
population was 35.6% [19]. Compared to our findings, previous studies have suggested a higher prevalence
of H. pylori infection in cirrhotic patients compared to the general population. However, the results varied
with the method of diagnosis (serological versus endoscopic diagnosis) [20,21]. A meta-analysis by

Vergara in 2002 suggested a high prevalence of H. pylori infection without PUD in cirrhotic populations [22].
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Asymptomatic H. pylori infection might contribute to low prevalence in the present study because the
majority of H. pylori infections could have been underdiagnosed. This postulate is supported by a Greek
study of asymptomatic patients with cirrhosis undergoing screening endoscopy. The study did not find an
association between H. pylori infection and PUD in cirrhotic patients [5]. Congestive gastropathy from portal
hypertension in liver cirrhosis resulting in a hostile environment for H. pylori might be contributory [23,24].
Furthermore, a study by Kim et al. suggested that the severity of liver cirrhosis is inversely related to the
presence of H. pylori infection [25].

H. pylori are well known to cause PUD, chronic gastritis, gastric cancer, and gastric mucosa-associated
lymphoid tissue lymphoma. Their pathogenic role in liver cirrhosis is not exactly clear. Nonetheless, our
results suggested that their presence is more likely to be associated with complicated hospitalizations in the
studied population (51.2% vs 44.2%; p <0.0067). This finding is contradictory to previous studies, which
suggested that H. pylori may not play a role in cirrhotic patients with PUD [23,24,26]. Although the
prevalence may be low especially in decompensated cirrhotic patients, the infection is more likely to be
associated with follicular gastritis and gastric variceal bleeding. Different types of gastritis from H. pylori
infection, such as atrophic versus follicular types, can explain the inconsistency in our results. Atrophic type
causes low gastric acid secretions due to atrophied parietal cells, whereas follicular type causes increased
gastric acid secretions by stimulating gastrin secretion from G cells. H. pylori-induced follicular gastritis can
be considered as an independent risk factor for gastric variceal bleeding, which can result in complicated
hospital admissions [27]. However, it is not exactly clear which type is predominant in PUD patients with
cirrhosis.

H. pylori infection was more common in middle-aged, African American, or Hispanic, male patients
compared to those without the infection according to our study. According to our literature search, we did
not notice a similar epidemiologic study in the US population that evaluated the association of H. pylori
infection with PUD in cirrhotic patients. However, a large histo-epidemiological study by Sonnenberg et al.
suggested that H. pylori infection is more common in males and low socioeconomic populations [28]. A
serological study of H. pylori in low-income individuals in the southeastern United States by Epplein et al.
suggested that African Americans had two- to six-fold increased odds of H. pylori seropositivity after
adjusting socioeconomic status [29]. In addition, a single-center histopathological study by Nguyen et al.
mentioned the highest risk of H. pylori infection among African American and Hispanic populations [30]. In
line with previous studies, the present study suggested that being African American or Hispanic increases
the odds of H. pylori infection by 2.3- and 2.6-folds, respectively. Risk factors contributing to H. pylori
infection in the studied population could have been similar to the general population hence explaining our
results.

It is well known that alcohol and smoking are related to PUD, whereas their relationship to H.

pylori infection is not exactly clear. In the present study, smoking increases the odds of H. pylori infection by
one-and-half folds (OR 1.5, 95% CI: 1.1-2.2, p <0.001). This is in contrast to one Chinese and two Japanese
studies that reported a negative association between smoking and H. pylori infection [31-33]. On the
contrary, a study from Northern Ireland reported a positive correlation, whereas other studies reported no
association between smoking and H. pylori infection [34-36]. The only Asian study that suggested a positive
correlation was a singer center Japanese study that included outpatient male smoking patients [37]. The
genetics, racial, and lifestyle differences may explain the discrepancy because the majority of our studied
population was white and more closely resembled the Northern Ireland study. Unfortunately, our study was
not designed to evaluate the difference in those results. Several studies in different parts of the world have
mentioned a negative correlation between alcohol and H. pylori infection [31,34,38-41]. Alcohol may exert
antimicrobial effects on H. pylori, inhibit growth by lowering gastric pH, and affect gastric acid secretion,
gastric mucosa, and gastric emptying both directly and indirectly thereby creating a hostile environment for
H. pylori colonization [42-47]. We did not find a statistically significant association between alcohol and H.
pylori infection in our studied population (OR 1, 95% CI: 0.7-1.5), so conclusions cannot be made.

Low socioeconomic status is an independent risk factor for H. pylori infection, and this probably remains the
same for PUD and cirrhotic patients. As mentioned in our results, factors associated with low socioeconomic
status such as low median household income, uninsured/self-pay were significantly associated with H. pylori
infection. Other risk factors include dietary habits and lifestyle behaviors. Underlying medical comorbidities
such as obesity, hypertension, congestive heart failure, and chronic pulmonary disease, etc., cannot predict
H. pylori infection in the studied population. H. pylori are supposedly acquired in the early phase of life;
hence its prevalence is likely not affected by medical comorbidities [48].

Our study is the first nationwide study looking at H. pylori epidemiology in hospitalized patients with PUD
and cirrhosis. Since our results relied on accurate coding practices across the nation, the acquired data could
have been confounded and will need to be interpreted with caution. We only studied hospitalized patients,
so our results will not be applicable to the general outpatient population. We did not evaluate causation and
explanation of our findings, owing to the retrospective nature of our study. Despite the limitations,
strengths of our study include a large sample size representative of the general US population and the first
nationwide study on this particular subject.
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Conclusions

Finally, we concluded that H. pylori are associated with PUD and concurrent cirrhosis. However, it is less
prevalent than other studies done in the general population. African American, Hispanic, and smoking
were significant factors that increased the odds of H. pylori infection. Our results suggested that future
large-scale studies are required to further understand the epidemiology and confirm our findings.

Additional Information
Disclosures

Human subjects: All authors have confirmed that this study did not involve human participants or tissue.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1. Saad RJ, Chey WD: Peptic ulcer disease in patients with chronic liver disease: looking beyond bugs and
drugs. Gastrointest Endosc. 2005, 62:357-9. 10.1016/j.gie.2005.06.003

2. Kamalaporn P, Sobhonslidsuk A, Jatchavala J, Atisook K, Rattanasiri S, Pramoolsinsap C: Factors
predisposing to peptic ulcer disease in asymptomatic cirrhotic patients. Aliment Pharmacol Ther. 2005,
21:1459-65. 10.1111/j.1365-2036.2005.02507 .x

3. Kirchner GI, Beil W, Bleck JS, Manns MP, Wagner S: Prevalence of Helicobacter pylori and occurrence of
gastroduodenal lesions in patients with liver cirrhosis. Int J Clin Exp Med. 2010, 4:26-31.

4. D'Amico G, De Franchis R: Upper digestive bleeding in cirrhosis. Post-therapeutic outcome and prognostic
indicators. Hepatology. 2003, 38:599-612. 10.1053/jhep.2003.50385

5. Voulgaris T, Karagiannakis D, Siakavellas S, et al.: High prevalence of asymptomatic peptic ulcers diagnosed
during screening endoscopy in patients with cirrhosis. Ann Gastroenterol. 2019, 32:1-6.
10.20524/20g.2019.0399

6. Mitrica D, Plesa A, Constantinescu R, Drug V, Stanciu C: Efficacy of Helicobacter pylori eradication therapy
in cirrhotic patients with peptic ulcer disease. Revista Medico-chirurgicala a Societatii de Medici si
Naturalisti din Iasi. 2011, 115:367-74.

7.  Suerbaum S, Michetti P: Helicobacter pylori infection. N Engl ] Med. 2002, 347:1175-86.
10.1056/NEJMra020542

8. Wagner S, Beil W, Westermann J, et al.: Regulation of gastric epithelial cell growth by Helicobacter pylori:
evidence for a major role of apoptosis. Gastroenterology. 1997, 113:1836-47. 10.1016/50016-5085(97)70003-
9

9. Wang CH, Mo LR, Lin RC, Kuo JY, Chang KK: Helicobacter pylori infection and risk of peptic ulcer among
cirrhotic patients. Journal of the Formosan Medical Association. 1997, 96:55-8.

10. Calvet X, Navarro M, Gil M, et al.: Epidemiology of peptic ulcer disease in cirrhotic patients: role of
Helicobacter pylori infection. American Journal of Gastroenterology. 1998, 93:2501-7. 10.1111/j.1572-
0241.1998.00711.x

11.  AurouxJ, Lamarque D, Roudot-Thoraval F, Deforges L, Chaumette MT, Richardet JP, Delchier JC:
Gastroduodenal ulcer and erosions are related to portal hypertensive gastropathy and recent alcohol intake
in cirrhotic patients. Dig Dis Sci. 2003, 48:1118-23. 10.1023/a:1023772930681

12.  Agency for Healthcare Research and Quality: Overview of the national (nationwide) inpatient sample (NIS) .
(2020). Accessed: July 19, 2020: https://www.hcup-us.ahrq.gov/nisoverview.jsp.

13.  AHRQ: Trend weights for HCUP NIS data. (2020). Accessed: July 19, 2020: https://www.hcup-
us.ahrg.gov/db/nation/nis/trendwghts.jsp.

14.  Montedori A, Abraha I, Chiatti C, et al.: Validity of peptic ulcer disease and upper gastrointestinal bleeding
diagnoses in administrative databases: a systematic review protocol. BMJ Open. 2016, 6:e011776.
10.1136/bmjopen-2016-011776

15.  Mapakshi S, Kramer JR, Richardson P, El-Serag HB, Kanwal F: Positive predictive value of international
classification of diseases, 10th revision, codes for cirrhosis and its related complications. Clin Gastroenterol
Hepatol. 2018, 16:1677-8. 10.1016/j.cgh.2018.01.042

16. LiB, Evans D, Faris P, Dean S, Quan H: Risk adjustment performance of Charlson and Elixhauser
comorbidities in ICD-9 and ICD-10 administrative databases. BMC Health Serv Res. 2008, 8:12.
10.1186/1472-6963-8-12

17.  AHRQ: HCUP methods series. (2020). Accessed: July 19, 2020: https://www.hcup-
us.ahrg.gov/reports/methods/methods.jsp.

18.  Goh KL, Chan WK, Shiota S, Yamaoka Y: Epidemiology of Helicobacter pylori infection and public health
implications. Helicobacter. 2011, 16:1-9. 10.1111/j.1523-5378.2011.00874.x

19. Hooi JK, Lai WY, Ng WK, et al.: Global prevalence of Helicobacter pylori infection: systematic review and
meta-analysis. Gastroenterology. 2017, 153:420-9. 10.1053/j.gastro.2017.04.022

20.  WuCS, Lin CY, Liaw YF: Helicobacter pylori in cirrhotic patients with peptic ulcer disease: a prospective,
case controlled study. Gastrointest Endosc. 1995, 42:424-7. 10.1016/s0016-5107(95)70044-7

21.  Zullo A, Hassan C, Morini S: Helicobacter pylori infection in patients with liver cirrhosis: facts and fictions .
Dig Liver Dis. 2003, 35:197-205. 10.1016/51590-8658(03%)00029-x

2021 Yang et al. Cureus 13(11): e19315. DOI 10.7759/cureus.19315 8of9


https://dx.doi.org/10.1016/j.gie.2005.06.003
https://dx.doi.org/10.1016/j.gie.2005.06.003
https://dx.doi.org/10.1111/j.1365-2036.2005.02507.x
https://dx.doi.org/10.1111/j.1365-2036.2005.02507.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3048981/
https://dx.doi.org/10.1053/jhep.2003.50385
https://dx.doi.org/10.1053/jhep.2003.50385
https://dx.doi.org/10.20524/aog.2019.0399
https://dx.doi.org/10.20524/aog.2019.0399
https://biobanca.umfiasi.ro/index.php/revmedchir/article/view/1387
https://dx.doi.org/10.1056/NEJMra020542
https://dx.doi.org/10.1056/NEJMra020542
https://dx.doi.org/10.1016/S0016-5085(97)70003-9
https://dx.doi.org/10.1016/S0016-5085(97)70003-9
https://europepmc.org/article/med/9033184
https://dx.doi.org/10.1111/j.1572-0241.1998.00711.x
https://dx.doi.org/10.1111/j.1572-0241.1998.00711.x
https://dx.doi.org/10.1023/a:1023772930681
https://dx.doi.org/10.1023/a:1023772930681
https://www.hcup-us.ahrq.gov/nisoverview.jsp
https://www.hcup-us.ahrq.gov/nisoverview.jsp
https://www.hcup-us.ahrq.gov/db/nation/nis/trendwghts.jsp
https://www.hcup-us.ahrq.gov/db/nation/nis/trendwghts.jsp
https://dx.doi.org/10.1136/bmjopen-2016-011776
https://dx.doi.org/10.1136/bmjopen-2016-011776
https://dx.doi.org/10.1016/j.cgh.2018.01.042
https://dx.doi.org/10.1016/j.cgh.2018.01.042
https://dx.doi.org/10.1186/1472-6963-8-12
https://dx.doi.org/10.1186/1472-6963-8-12
https://www.hcup-us.ahrq.gov/reports/methods/methods.jsp
https://www.hcup-us.ahrq.gov/reports/methods/methods.jsp
https://dx.doi.org/10.1111/j.1523-5378.2011.00874.x
https://dx.doi.org/10.1111/j.1523-5378.2011.00874.x
https://dx.doi.org/10.1053/j.gastro.2017.04.022
https://dx.doi.org/10.1053/j.gastro.2017.04.022
https://dx.doi.org/10.1016/s0016-5107(95)70044-7
https://dx.doi.org/10.1016/s0016-5107(95)70044-7
https://dx.doi.org/10.1016/s1590-8658(03)00029-x
https://dx.doi.org/10.1016/s1590-8658(03)00029-x

Cureus

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

Vergara M, Calvet X, Roqué M: Helicobacter pylori is a risk factor for peptic ulcer disease in cirrhotic
patients. A meta-analysis. Eur ] Gastroenterol Hepatol. 2002, 14:717-22. 10.1097/00042.737-200207000-
00002

Bhargava N, Venkateswaran S, Ramakrishna BS, Mathan M: Colonization by Helicobacter pylori and its
relationship to histological changes in the gastric mucosa in portal hypertension. ] Gastroenterol Hepatol.
1994, 9:507-11. 10.1111/j.1440-1746.1994.tb01282.x

Chang SS, Hu HY: Helicobacter pylori is not the predominant etiology for liver cirrhosis patients with peptic
ulcer disease. Eur ] Gastroenterol Hepatol. 2013, 25:159-65. 10.1097/MEG.0b013%e32835a1b26

Kim DJ, Kim HY, Kim SJ, et al.: Helicobacter pylori infection and peptic ulcer disease in patients with liver
cirrhosis. Korean | Intern Med. 2008, 23:16-21. 10.3904/kjim.2008.23.1.16

Sakamoto Y, Oho K, Toyonaga A, et al.: Effect of Helicobacter pylori infection on esophagogastric variceal
bleeding in patients with liver cirrhosis and portal hypertension. ] Gastroenterol Hepatol. 2013, 28:1444-9.
10.1111/jgh.12221

Elsebaey MA, Tawfik MA, Elshweikh SA, Negm MS, Elnaggar MH, Alghazaly GM, Abd-Elsalam S: Impact of
Helicobacter pylori infection on gastric variceal bleeding among patients with liver cirrhosis. Gastroenterol
Res Pract. 2019, 2019:6529420. 10.1155/2019/6529420

Sonnenberg A, Lash RH, Genta RM: A national study of Helicobactor pylori infection in gastric biopsy
specimens. Gastroenterology. 2010, 139:1894-1901.e2. 10.1053/j.gastro.2010.08.018

Epplein M, Signorello LB, Zheng W, et al.: Race, African ancestry, and Helicobacter pylori infection in a low-
income United States population. Cancer Epidemiol Biomarkers Prev. 2011, 20:826-34. 10.1158/1055-
9965.EPI-10-1258

Nguyen T, Ramsey D, Graham D, et al.: The prevalence of Helicobacter pylori remains high in African
American and Hispanic veterans. Helicobacter. 2015, 20:305-15. 10.1111/hel.12199

Ogihara A, Kikuchi S, Hasegawa A, Kurosawa M, Miki K, Kaneko E, Mizukoshi H: Relationship between
Helicobacter pylori infection and smoking and drinking habits. | Gastroenterol Hepatol. 2000, 15:271-6.
10.1046/j.1440-1746.2000.02077.x

Kikuchi S, Kurosawa M, Sakiyama T: Helicobacter pylori risk associated with sibship size and family history
of gastric diseases in Japanese adults. Jpn ] Cancer Res. 1998, 89:1109-12. 10.1111/j.1349-
7006.1998.tb00504.x

Zhu'Y, Zhou X, Wu ], Su ], Zhang G: Risk factors and prevalence of Helicobacter pylori infection in
persistent high incidence area of gastric carcinoma in Yangzhong City. Gastroenterol Res Pract. 2014,
2014:481365. 10.1155/2014/481365

Murray L], McCrum EE, Evans AE, Bamford KB: Epidemiology of Helicobacter pylori infection among 4742
randomly selected subjects from Northern Ireland. Int ] Epidemiol. 1997, 26:880-7. 10.1093/ije/26.4.880
Tsugane S, Tei Y, Takahashi T, Watanabe S, Sugano K: Salty food intake and risk of Helicobacter pylori
infection. Jpn ] Cancer Res. 1994, 85:474-8. 10.1111/j.1349-7006.1994.tb02382.x

Battaglia G, Di Mario F, Pasini M, et al.: Helicobacter pylori infection, cigarette smoking and alcohol
consumption. A histological and clinical study on 286 subjects. Italian Journal of Gastroenterology. 1993,
25:419-24.

Hamajima N, Inoue M, Tajima K, Tominaga S, Matsuura A, Kobayashi S, Ariyoshi Y: Lifestyle and anti-
Helicobacter pylori immunoglobulin G antibody among outpatients. Jpn ] Cancer Res. 1997, 88:1038-43.
10.1111/j.1349-7006.1997.tb00327.x

Naja F, Kreiger N, Sullivan T: Helicobacter pylori infection in Ontario: prevalence and risk factors . Can |
Gastroenterol. 2007, 21:501-6. 10.1155/2007/462804

Gao L, Weck MN, Stegmaier C, Rothenbacher D, Brenner H: Alcohol consumption, serum gamma-
glutamyltransferase, and Helicobacter pylori infection in a population-based study among 9733 older adults.
Ann Epidemiol. 2010, 20:122-8. 10.1016/j.annepidem.2009.11.009

Zhang L, Eslick GD, Xia HH, Wu C, Phung N, Talley NJ: Relationship between alcohol consumption and
active Helicobacter pylori infection. Alcohol Alcohol. 2010, 45:89-94. 10.1093/alcalc/agp068

Liu SY, Han XC, Sun ], Chen GX, Zhou XY, Zhang GX: Alcohol intake and Helicobacter pylori infection: a
dose-response meta-analysis of observational studies. Infect Dis. 2015, 48:303-9.
10.3109/23744235.2015.1113556

Daroch F, Hoeneisen M, Gonzélez CL, Kawaguchi F, Salgado F, Solar H, Garcia A: In vitro antibacterial
activity of Chilean red wines against Helicobacter pylori. Microbios. 2001, 104:79-85.

Marimon JM, Bujanda L, Gutierrez-Stampa MA, Cosme A, Arenas JI: In vitro bactericidal effect of wine
against Helicobacter pylori. American Journal of Gastroenterology. 1998, 93:1392. 10.1111/j.1572-
0241.1998.01392.x

Biagi M, Miraldi E, Figura N, Giachetti D: Antiradical activity and in vitro inhibition of Helicobacter pylori
by Italian red wines. Nat Prod Commun. 2009, 4:255-60.

Baena JM, Lépez C, Hidalgo A, Rams F, Jiménez S, Garcia M, Hernandez MR: Relation between alcohol
consumption and the success of Helicobacter pylori eradication therapy using omeprazole, clarithromycin
and amoxicillin for 1 week. Eur ] Gastroenterol Hepatol. 2002, 14:291-6. 10.1097/00042737-200203000-
00014

Chari S, Teyssen S, Singer MV: Alcohol and gastric acid secretion in humans . Gut. 1993, 34:843-7.
10.1136/gut.34.6.843

Singer MV, Leffmann C, Eysselein VE, Calden H, Goebell H: Action of ethanol and some alcoholic beverages
on gastric acid secretion and release of gastrin in humans. Gastroenterology. 1987, 93:1247-54.
10.1016/0016-5085(87)90252-6

Kusters JG, van Vliet AH, Kuipers EJ: Pathogenesis of Helicobacter pylori infection . Clin Microbiol Rev. 2020,
19:449-90. 10.1128/CMR.00054-05

2021 Yang et al. Cureus 13(11): e19315. DOI 10.7759/cureus.19315

90f9


https://dx.doi.org/10.1097/00042737-200207000-00002
https://dx.doi.org/10.1097/00042737-200207000-00002
https://dx.doi.org/10.1111/j.1440-1746.1994.tb01282.x
https://dx.doi.org/10.1111/j.1440-1746.1994.tb01282.x
https://dx.doi.org/10.1097/MEG.0b013e32835a1b26
https://dx.doi.org/10.1097/MEG.0b013e32835a1b26
https://dx.doi.org/10.3904/kjim.2008.23.1.16
https://dx.doi.org/10.3904/kjim.2008.23.1.16
https://dx.doi.org/10.1111/jgh.12221
https://dx.doi.org/10.1111/jgh.12221
https://dx.doi.org/10.1155/2019/6529420
https://dx.doi.org/10.1155/2019/6529420
https://dx.doi.org/10.1053/j.gastro.2010.08.018
https://dx.doi.org/10.1053/j.gastro.2010.08.018
https://dx.doi.org/10.1158/1055-9965.EPI-10-1258
https://dx.doi.org/10.1158/1055-9965.EPI-10-1258
https://dx.doi.org/10.1111/hel.12199
https://dx.doi.org/10.1111/hel.12199
https://dx.doi.org/10.1046/j.1440-1746.2000.02077.x
https://dx.doi.org/10.1046/j.1440-1746.2000.02077.x
https://dx.doi.org/10.1111/j.1349-7006.1998.tb00504.x
https://dx.doi.org/10.1111/j.1349-7006.1998.tb00504.x
https://dx.doi.org/10.1155/2014/481365
https://dx.doi.org/10.1155/2014/481365
https://dx.doi.org/10.1093/ije/26.4.880
https://dx.doi.org/10.1093/ije/26.4.880
https://dx.doi.org/10.1111/j.1349-7006.1994.tb02382.x
https://dx.doi.org/10.1111/j.1349-7006.1994.tb02382.x
https://europepmc.org/article/med/8286775
https://dx.doi.org/10.1111/j.1349-7006.1997.tb00327.x
https://dx.doi.org/10.1111/j.1349-7006.1997.tb00327.x
https://dx.doi.org/10.1155/2007/462804
https://dx.doi.org/10.1155/2007/462804
https://dx.doi.org/10.1016/j.annepidem.2009.11.009
https://dx.doi.org/10.1016/j.annepidem.2009.11.009
https://dx.doi.org/10.1093/alcalc/agp068
https://dx.doi.org/10.1093/alcalc/agp068
https://dx.doi.org/10.3109/23744235.2015.1113556
https://dx.doi.org/10.3109/23744235.2015.1113556
https://europepmc.org/article/med/11297014
https://dx.doi.org/10.1111/j.1572-0241.1998.01392.x
https://dx.doi.org/10.1111/j.1572-0241.1998.01392.x
https://journals.sagepub.com/doi/pdf/10.1177/1934578X0900400218
https://dx.doi.org/10.1097/00042737-200203000-00014
https://dx.doi.org/10.1097/00042737-200203000-00014
https://dx.doi.org/10.1136/gut.34.6.843
https://dx.doi.org/10.1136/gut.34.6.843
https://dx.doi.org/10.1016/0016-5085(87)90252-6
https://dx.doi.org/10.1016/0016-5085(87)90252-6
https://dx.doi.org/10.1128/CMR.00054-05
https://dx.doi.org/10.1128/CMR.00054-05

	Association of Helicobacter Pylori With Development of Peptic Ulcer Disease Among Cirrhotic Patients: An Evidence From Population-Based Study
	Abstract
	Introduction
	Materials And Methods
	Data sources
	Study population and design
	Definition of variables
	End point
	Statistical analysis

	Results
	Association of H. pylori with PUD in cirrhotic patients
	Baseline characteristics of patients with PUD and concurrent cirrhosis by H. pylori status
	TABLE 1: Baseline characteristics of patients with PUD and concurrent cirrhosis by H. pylori status

	Factors associated with H. pylori infection in patients with PUD and concurrent cirrhosis
	TABLE 2: Factors associated with H. pylori infection in patients with PUD and concurrent cirrhosis


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


