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Objective: The association between peptic ulcer disease (PUD) and chronic urticaria (CU) 
is rarely examined in individuals without Helicobacter pylori infection. The study aimed to 
investigate the association between Helicobacter pylori-negative PUD and CU.
Methods: Patients without Helicobacter pylori infection were retrospectively enrolled from 
those who visited the clinic or were admitted to the ward of the dermatological department 
with recent gastroscopy and Helicobacter pylori testing in a tertiary hospital between 2015 
and 2019. After categorizing them as patients with and without PUD, we used propensity 
score matching to identify a cohort of PUD and a control cohort at a ratio of 1:2. CU was 
determined by examining medical records of the two cohorts, and logistic regression 
analyses were used to evaluate the association between PUD and CU with or without 
adjusting for covariates.
Results: We included 40 patients with PUD as the PUD cohort and 80 patients without PUD 
as the control cohort, between which there were no significant differences in patient 
characteristics, including age, sex, and several comorbidities (P all >0.05). Among the 
PUD cohort, 25.00% (10/40) of them were with CU, which was significantly higher than 
that in the control cohort 8.75% (7/80, P = 0.016). Results of logistic regression analyses 
showed PUD was significantly associated with increased risk of CU (odds ratio (OR) 3.48, 
95% confidence interval (CI) 1.21–9.99, P = 0.021), which was consistent with that after 
adjusted for potential confounding factors (OR 3.77, 95% CI 1.24–11.45, P = 0.019).
Conclusion: Helicobacter pylori-negative PUD is associated with increased risk of CU.
Keywords: chronic urticaria, peptic ulcer, risk factors, Helicobacter pylori

Introduction
Chronic urticaria (CU) is defined by the presence of recurrent urticaria (which is 
also called hives or wheals), angioedema, or both, for a period of six weeks or 
longer.1 It is estimated that up to 1% of the general population in the United States 
had CU,2 and similar prevalence was reported in other countries.3,4 Although CU is 
usually self-limited for most patients, the quality of life can be significantly 
impaired by active CU due to the debilitating symptoms.5,6 Real-world evidence 
indicated that CU has considerable humanistic and economic impacts, and CU 
treatment consumes significant health-care resources and costs.7

Although some hypotheses have been developed, including the autoimmune 
theory,8 theories involving histamine-releasing factors,9,10 and the cellular defects 
theory,11,12 the pathogenesis of CU has not been fully established yet. However, CU 
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is observed to be associated with some conditions, including 
various atopic and autoimmune disorders. For example, 
a large cohort study found there were strong associations 
of CU with allergic diseases including food allergy, allergic 
rhinitis, chronic rhinosinusitis, atopic dermatitis, and 
asthma.13 Several population-based studies found various 
autoimmune conditions, including thyroid disorders, celiac 
disease, Sjögren syndrome, systemic lupus erythematosus, 
rheumatoid arthritis, and type 1 diabetes mellitus, were more 
prevalent among patients with CU.8,14–17 Obviously, identi-
fying CU associated conditions will be helpful for early 
diagnosis and treatment of CU in order to reduce its negative 
impact on quality of life.

Peptic ulcer disease (PUD) is a condition with the 
presence of defects in the gastric and/or duodenal wall 
that extend through the muscularis mucosa into the deeper 
layers of the wall, which remains an important cause of 
morbidity and health-care costs.18 A few studies had 

investigated the association between PUD and CU, which 
suggested PUD was a risk factor of CU.19,20 Helicobacter 
pylori (HP) infection is a main cause of PUD (which 
accounts for about 50% of the PUD cases)21, and several 
studies have suggested an association between HP infec-
tion and CU,22,23 but it remains unknown whether the 
association between PUD and CU is independent of HP 
infection. The current study aimed to investigate the asso-
ciation between HP-negative PUD and CU.

Methods
Study Participants
We retrospectively identified a cohort of PUD patients 
without HP infection, and a control cohort without PUD 
and HP infection as the study participants (Figure 1). In 
detail, we examined the hospital data of the Hanchuan 
People’s Hospital between 2015 and 2019 according to 
the below inclusion criteria: (1) patients who visited the 

Figure 1 Inclusion of the study participants.
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dermatology clinic or who were admitted to the depart-
ment of dermatology of Hanchuan People’s Hospital 
between 2015 and 2019; (2) patients who underwent gas-
troscopy and HP testing (regardless of indications) within 
3 months prior to the visits or the admissions; (3) patients 
without HP infection (identified by the results of HP test-
ing). After excluding patients who were aged <18 years, 
we performed a propensity score matching among the 
eligible patients at a ratio of 1:2 to obtain a cohort of 
PUD (identified as below stated) and a cohort without 
PUD according to the covariates stated below. The study 
was approved by the ethical committee of Hanchuan 
People’s Hospital and informed consent was waived 
because the study was retrospective and only anonymous 
data were used. This study was conducted in accordance 
with the Declaration of Helsinki.

Exposure
PUD was the exposure of the study, which was determined 
by the diagnosis records on the examination report of gastro-
scopy made by the clinicians who performed the gastro-
scopy. In the Hanchuan People’s Hospital, gastroscopy and 
HP testing are mainly ordered and performed by the clin-
icians from the Department of Gastroenterology. The indica-
tions of gastroscopy vary between patients, which are 
mainly for diagnosis of esophageal and gastroduodenal dis-
ease and sometimes for treatment of some conditions (such 
as upper gastrointestinal bleeding), but it is also possible to 
perform gastroscopy as routine check-up when requested by 
the patients. HP testing is commonly ordered together with 
gastroscopy, but mainly examined by the HP C13 urea 
breath test instead of by biopsy-based test.

Outcome
We examined the medical data of the visit of the derma-
tology clinic and medical data on the hospitalization in the 
department of dermatology to determine the study out-
come CU. During the study period (2015–2019), the diag-
nosis of CU in daily practice in the Hanchuan People’s 
Hospital was based on the Chinese guidelines for the 
diagnosis and treatment of urticaria (version 2014).24 In 
brief, CU was diagnosed for patients with recurrent urti-
caria with or without angioedema for at least six weeks 
after excluding physical urticaria.

Covariates
By reviewing the medical data of the visit of the derma-
tology clinic and medical data on the hospitalization in the 

department of dermatology, we identified the below cov-
ariates: age, sex, and comorbidities including allergic rhi-
nitis, asthma, other chronic lung diseases, coronary heart 
disease, liver disease, renal disease, thyroid disease, dia-
betes, rheumatic disease, malignant tumor, atopic dermati-
tis, and family history of chronic urticaria.

Statistical Analysis
We expressed continuous data as mean ± standard devia-
tion, and categorical data as frequency and percentage. 
Comparisons between two cohorts were examined by an 
independent t-test for continuous, and by chi-squared test 
(or Fisher’s exact test) for categorical data. Univariable 
logistic regression analyses were used to examine covari-
ates associated with CU, and multivariable logistic regres-
sion analyses were used to evaluate the association 
between PUD and CU after adjusting for those covariates 
with a P value <0.3 in the univariable logistic regression 
analyses. A P value less than 0.05 was considered statis-
tically significant. The SPSS software (version 22.0) was 
used for the analyses.

Results
Characteristics of the Study Participants
We included 40 patients with PUD as the PUD cohort and 
80 patients without PUD as the control cohort (Figure 1). 
The mean age of the PUD cohort was 53.40±18.78 years, 
which was similar in the control cohort (51.21±20.36 
years, P = 0.570). There were no significant differences 
in other patient characteristics, including age, sex, and 
several comorbidities (P all >0.05, Table 1).

Covariates Associated with CU
According to results of univariable analysis (Table 2), 
female sex, comorbid allergic rhinitis, asthma, renal dis-
ease, diabetes, rheumatic disease, malignant tumor, and 
atopic dermatitis appeared to be associated with increased 
risk of CU, but all the associations were not statistically 
significant (P all >0.05).

Association Between PUD and CU
Among the PUD cohort 25.00% (10/40) of them were with 
CU, which was significantly higher than that in the control 
cohort 8.75% (7/80, P = 0.016). As shown in Table 3, 
results of univariable logistic regression analyses showed 
PUD was significantly associated with increased risk of 
CU (odds ratio (OR) 3.48, 95% confidence interval (CI) 
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1.21–9.99, P = 0.021), which was consistent with that after 
adjusted for age, sex, coronary heart disease, and malig-
nant tumor (OR 3.77, 95% CI 1.24–11.45, P = 0.019).

Discussion
The current study investigated the association between PUD 
and CU in patients without HP infection, and the main 
finding is that PUD is associated with increased risk of 
CU, which is independent of HP infection. This finding 
provides knowledge about the association between PUD 
and CU in HP negative population which was rarely inves-
tigated before, and suggests to consider PUD and CU as 
associated conditions in practice and therefore to enhance 
the diagnosis and management of these two conditions.

The association between HP infection and CU has been 
investigated in various studies. In the meta-analysis by 
Gu et al22 that included 16 studies involving 965 CU 
cases and 1235 controls, HP infection was found to be 
significantly but weakly associated with CU, while a more 
recent meta-analysis by Kim et al25 found that resolution 
of CU was not associated with successful eradication of 
HP infection. However, evidence about the association 
between PUD and CU is very limited. A large population- 
based study found patients with CU had significantly 
higher prevalence of PUD (standardized prevalence ratio 
1.76) compared to the general population.19 Since HP 

infection is common (but not always, about 50%)21 in 
PUD patients, it is interesting to investigate whether the 
association between PUD and CU is independent of HP 
infection. Zheleznov et al20 prospectively enrolled 36 CU 
patients and found patients who succeeded in healing the 
erosions showed significantly better improvement of urti-
carial symptoms when compared to those who did not 
succeed, which was independent of the presence of HP 
infection. Chen et al26 retrospectively enrolled three 
cohorts, namely PUD patients with HP infection, PUD 
patients without HP infection, and a cohort without PUD 
and HP infection, and found PUD is associated with CU 
independent of HP infection. These findings are consistent 
with the finding of our study, although we used a different 
study design that only patients without HP infection were 
studied. Compared to the study by Chen et al,26 our study 
population was from a more recent period and PUD was 
identified based on examination reports of gastroscopy, 
which could be the novelty of our study. Our study also 
investigated the patient characteristics associated with CU, 
and we found some characteristics, such as female sex, 
comorbid allergic diseases, or rheumatic disease, appeared 
to be associated with increased risk of CU, which were 
consistent with other studies,19,27,28 although in our study 
the associations were not statistically significant due to 
a small sample size.

Table 1 Characteristics of the Study Participants

Peptic Ulcer Disease  
(n = 40)

Control (n = 80) Standardize Difference  
(95% Confidence Interval)

P value

Age (years) 53.40±18.78 51.21±20.36 0.11 (−0.27–0.49) 0.570

Sex 0.15 (−0.23–0.53) 0.438
Male 21 (52.50%) 36 (45.00%)

Female 19 (47.50%) 44 (55.00%)

Allergic rhinitis 6 (15.00%) 15 (18.75%) 0.10 (−0.28–0.48) 0.610

Asthma 5 (12.50%) 3 (3.75%) 0.32 (−0.06–0.71) 0.115
Other chronic lung diseases 12 (30.00%) 20 (25.00%) 0.11 (−0.27–0.49) 0.559

Coronary heart disease 6 (15.00%) 18 (22.50%) 0.19 (−0.19–0.57) 0.333

Liver disease 4 (10.00%) 5 (6.25%) 0.14 (−0.24–0.52) 0.479
Renal disease 7 (17.50%) 5 (6.25%) 0.35 (−0.03–0.74) 0.053

Thyroid disease 2 (5.00%) 2 (2.50%) 0.13 (−0.25–0.51) 0.600

Diabetes 3 (7.50%) 12 (15.00%) 0.24 (−0.14–0.62) 0.242
Rheumatic disease 1 (2.50%) 2 (2.50%) 0.00 (−0.38–0.38) 1.000

Malignant tumor 1 (2.50%) 1 (1.25%) 0.09 (−0.29–0.47) 1.000

Atopic dermatitis 2 (5.00%) 1 (1.25%) 0.22 (−0.16–0.60) 0.257
Family history of chronic urticaria 1 (2.50%) 4 (5.00%) 0.13 (−0.25–0.51) 0.664

Chronic urticaria 10 (25.00%) 7 (8.75%) 0.44 (0.06–0.83) 0.016
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There could be biological plausibility for the link 
between PUD and CU. According to the autoimmune theory 
of CU, CU may be an autoimmune disorder with autoanti-
bodies or other histamine-releasing factor, among which an 
increased level of blood histamine is prevalent,29,30 while the 
role of histamine in the pathogenesis PUD has been 
established.31,32 In addition, a low mucosal diamine oxidase 
activity observed in PUD patients could also be a mechanism 
of increasing risk CU.33,34 Obviously, more evidences are 
needed to explain the association between PUD and CU at 
the absence of HP infection. If the biological mechanisms 
behind the association are identified and a casual association 
is established, it will be very promising by benefiting the 
management of CU from the management of PUD.

There are some strengths in our study. First, we used 
propensity score matching to obtain a PUD cohort and 
a control cohort, which made there was no significant differ-
ence in other patient characteristics between the two cohorts. 
Second, all the study participants were outpatients or inpati-
ents of the department of dermatology, which made it less 
likely that CU was misdiagnosed. Third, all the PUD were 
diagnosed based on gastroscopy, which increased the validity 
of the study exposure. However, there are some limitations in 
our study. First, due to the retrospective study design, we only 
included patients who visited the dermatology clinic or who 
were admitted to the department of dermatology with recent 
examinations of PUD and HP infection. This makes the sam-
ple size of our study very limited. Further studies should 
consider using a prospective study design and perform screen 
of PUD and HP infection among the study participants. 
Second, although we enrolled propensity score matched 
cohorts, our study is still at risk of residual confounding. 
This is because we only studied several covariates, without 
including information such as medications use (eg, proton 

Table 2 Univariable Analysis of Covariates Associated with 
Chronic Urticaria

Odds 
Ratio

95% CI P value

Age (years) 0.98 0.95–1.01 0.165

Sex

Male 1.0

Female 1.80 0.62–5.23 0.281

Allergic rhinitis
No 1.0

Yes 1.56 0.45–5.35 0.483

Asthma

No 1.0

Yes 2.16 0.40–11.68 0.373

Other chronic lung diseases

No 1.0
Yes 0.82 0.25–2.74 0.753

Coronary heart disease
No 1.0

Yes 0.22 0.03–1.73 0.149

Liver disease

No 1.0

Yes 0.74 0.09–6.34 0.785

Renal disease

No 1.0
Yes 1.24 0.25–6.22 0.794

Thyroid disease
No 1.0

Yes 0.00 0.00-Inf 0.990

Diabetes

No 1.0

Yes 1.62 0.41–6.49 0.492

Rheumatic disease

No 1.0
Yes 3.16 0.27–36.86 0.359

Malignant tumor
No 1.0

Yes 6.37 0.38–107.11 0.198

Atopic dermatitis

No 1.0
Yes 3.16 0.27–36.86 0.359

Family history of chronic 
urticaria

No 1.0

Yes 0.00 0.00-Inf 0.993

Abbreviation: CI, confidence interval.

Table 3 Multivariable Analysis Between Peptic Ulcer Disease and 
Chronic Urticaria

Odds Ratio 95% CI P value

Crude model

Control 1.0

Peptic ulcer disease 3.48 1.21–9.99 0.021

Adjusted model*

Control 1.0
Peptic ulcer disease 3.77 1.24–11.45 0.019

Note: *Adjusted for age, sex, coronary heart disease, and malignant tumor. 
Abbreviation: CI, confidence interval.
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pump inhibitors, H2-receptor antagonists, non-steroidal anti- 
inflammatory drugs). Third, due to data limitation and the 
small sample size, the covariates were not identified based 
on strict criteria and they were presented at a rather general 
level. Last but not least, we did not investigate whether the 
successful treatment of PUD will benefit CU in patients with-
out HP infection. Further studies are warranted for this 
investigation.

Conclusions
In summary, by using routine collected medical data from daily 
practice, we demonstrated that in patients without HP infec-
tion, PUD is associated with increased risk of CU. This sug-
gests to consider PUD and CU as associated conditions in 
practice and therefore to enhance the diagnosis and manage-
ment of these two conditions. However, more studies are 
needed to confirm our findings given the limitations of our 
study, and it is also necessary to explore the underlying 
mechanisms, as well as the potential benefit of PUD treatment 
on CU.
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