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Introduction: Psoriasis is a chronic skin condition characterized by immune-
mediated inflammation. Recent research suggests a possible interaction
between Helicobacter pyloriinfection and the immunopathogenesis of psoriasis.
However, over the past 5 years, no significant new evidence has clarified the
relationship between H. pylori and skin diseases. This study aimed to determine
the relationship between H. pylori infection and psoriasis through a systematic
review and meta-analysis.

Methods: We searched for articles published in databases including PubMed,
Embase, the China National Knowledge Infrastructure, and Web of Science up
to January 1, 2024. Statistical analyses were conducted using Review Manager
5.3 and Stata 12.0 software.

Results: Our search yielded 271 papers. After rigorous screening by multiple
reviewers, 15 studies involving 2,427 individuals were included. The odds ratio
for H. pylori infection was significantly higher in the psoriasis group than in the
controlgroup (oddsratio = 1.94, 95% confidenceinterval: 1.40-2.68,p < 0.0001).
Subgroup analysis revealed no significant differences in H. pylori infection rates
between Asia and Europe. The type of study also did not significantly affect
infection rates. The enzyme-linked immunosorbent assay detected H. pylori
infection at a significantly higher rate than the breath test. Furthermore, the
prevalence of H. pylori infection differed significantly between patients with
moderate-to-severe psoriasis and those with mild psoriasis.

Conclusion: Our findings suggest a relationship between psoriasis and H. pylori
infection, with variations observed based on geography, testing methods, and
disease severity. These findings hold significant potential for guiding clinical practice.

Systematic review registration: http://www.crd.york.ac.uk/, identifier
CRD42022359427.

KEYWORDS

psoriasis, Helicobacter pylori, meta-analysis, immunology, PROSPERO

1 Introduction

Psoriasis is a chronic skin condition characterized by immune-mediated inflammation
(1). The severity of the disease can range from a few localized red, scaly patches to widespread
involvement, affecting almost the entire body surface (2). Studies have shown that the
prevalence of psoriasis is influenced by both age and geographic location (3, 4), with higher

01 frontiersin.org


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fmed.2024.1500670&domain=pdf&date_stamp=2024-12-06
https://www.frontiersin.org/articles/10.3389/fmed.2024.1500670/full
https://www.frontiersin.org/articles/10.3389/fmed.2024.1500670/full
https://www.frontiersin.org/articles/10.3389/fmed.2024.1500670/full
https://www.frontiersin.org/articles/10.3389/fmed.2024.1500670/full
http://www.crd.york.ac.uk/
mailto:sdaos@163.com
https://doi.org/10.3389/fmed.2024.1500670
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://doi.org/10.3389/fmed.2024.1500670

Yan et al.

rates observed in countries farther from the equator. Reported
prevalence rates in adults range from 0.91% in the United States to
8.5% in Norway. In the United States, the incidence rate among the
pediatric population is estimated at 40.8 cases per 100,000 person-
years. Among adults, incidence rates vary significantly, from 78.9 per
100,000 person-years in the United States to 230 per 100,000 person-
years in Italy (5).

The precise etiology of psoriasis is not yet fully understood;
however, genetic, immunological, and environmental factors are
believed to contribute to its pathogenesis (2, 6). Various
microorganisms have been increasingly implicated in the onset and
exacerbation of psoriasis (7). For mild cases, topical medications and
phototherapy are effective treatment options. Conversely, severe cases
may require systemic therapies, such as biologics and small-molecule
targeted drugs (8), which are tailored to individual needs. Helicobacter
pylori, a gram-negative bacterium commonly found in the stomach,
has been classified by the World Health Organization as a Group 1
carcinogen due to its association with gastric inflammation, ulceration,
and potential malignant transformations (9, 10). Current research
suggests a potential interaction between H. pylori infection and the
immunopathogenesis of psoriasis (8, 11), with evidence indicating a
possible link between the bacterium and disease severity (12). The
eradication of H. pylori has been shown to improve treatment
outcomes in patients with psoriasis. Additionally, microbial heat
shock proteins (HSPs) are thought to play a role in autoimmune
disease pathogenesis due to their high sequence homology with
human HSPs (13). This principle extends beyond psoriasis, as H. pylori
eradication has also proven effective in alleviating symptoms of
chronic urticarial (14).

Recent research suggests that H. pylori may contribute to the
development of several skin conditions, with the strongest evidence
linking it to chronic urticarial (15) and immune thrombocytopenic
purpura (16). Numerous studies in recent years have confirmed these
associations (17), and some research groups have used meta-analytic
techniques to systematically review the available literature (18, 19).
However, in the past 5 years, no significant new evidence has emerged
to deepen our understanding of the link between H. pylori and skin
diseases. Although meta-analyses have been conducted on data
available up to 2019, a substantial gap remains in the literature for the
subsequent period. This study aimed to address this gap by
re-examining all available research on the relationship between
H. pylori infection and psoriasis up to January 1, 2024. By
supplementing existing data, we hope to provide more robust evidence
to guide clinical practice. The findings of this study offer compelling
evidence of an association between H. pylori infection and
psoriasis (20).

2 Materials and methods

2.1 Study design

This study followed the Preferred Reporting Items for Systematic
Reviews and Meta-analyses Protocols (PRISMA-P) 2015 guidelines
(21). A meta-analytic approach was used to ensure the highest
standard of clinical evidence. Given the scarcity of recent data, our
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team supplemented the dataset with new findings. We utilized
RevMan 5.3 and Stata software to analyze database search results and
identify studies eligible for inclusion. Following a rigorous data-
cleaning process, we identified 15 studies that met the inclusion
criteria. This study design is recognized for its high evidentiary value,
supporting the principles of evidence-based medicine. It exclusively
utilizes data from established databases up to the present,
acknowledging the inherent limitations of data availability. Despite
these constraints, we made efforts to reduce potential biases in our
data analysis.

2.2 Search strategy

We systematically searched PubMed, Web of Science, Embase,
and the China National Knowledge Infrastructure databases to
identify all relevant studies on the relationship between H. pylori
infection and psoriasis published up to January 1, 2024. Our search
criteria included all languages and article types, with no exclusions.
Table 1 outlines the comprehensive search strategy.

2.3 Inclusion criteria

Two independent reviewers, YY and WD, conducted an initial
screening of the retrieved search results. Studies were considered
eligible based on the following inclusion criteria:

1 Studies employing a cohort, cross-sectional, or case-control
design to investigate the relationship between psoriasis and
H. pylori infection.

2 Studies comparing at least two distinct groups: (a) individuals
with a confirmed diagnosis of psoriasis via clinical assessment
or histopathology, and (b) control participants without
psoriasis from hospital or community settings.

3 Studies for which the full text was available for review.

4 Studies reporting the prevalence of H. pylori infection in both
psoriasis and control groups.

5 Studies in which H. pylori infection was diagnosed through
histological examination, IgG enzyme-linked immunosorbent
assay (ELISA), urea breath testing, or stool antigen testing.

TABLE 1 Search strategy.

#1 Psoriasis

#2 Psoriases

#3 Palmoplantaris pustulosis
#4 #1 OR #2 OR #3

#5 Helicobacter pylori

#6 H. pylori

#7 #5 OR #6

#8 #4 AND #7

This table shows the detailed search terms used in the major database searches.
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2.4 Exclusion criteria

The study
exclusion criteria:

selection process considered the following

1 Studies published as meeting abstracts, case reports, editorial
comments, correspondence letters, or review articles.

2 Studies involving participants with pre-existing conditions,
such as cardiovascular or renal diseases, as well as those who
used medications—including antibiotics, proton pump
inhibitors, antacids, or glucocorticoids—within 2 weeks prior
to study initiation.

3 Studies with incomplete data; when duplicate reports were
identified or when studies reported results from overlapping
populations, the most recent and comprehensive study
was included.

2.5 Data extraction

Two reviewers, YY and WD, independently extracted data using
pre-defined, standardized abstraction forms. Discrepancies between
the reviewers were resolved through consultation with a third reviewer
(CS), ensuring consistency in the study selection and data extraction
process. Data extracted from each study included the lead author’s
name, year of publication, study setting, design, baseline characteristics
of participants, Psoriasis Area and Severity Index (PASI) scores, and
H. pylori infection testing results. When essential details were missing
from the original articles, corresponding authors were contacted
for clarification.

2.6 Quality assessment

The Newcastle-Ottawa Scale (22) was used to assess the
quality of the included studies, with scores ranging from 0 to 9. A
higher score indicates better study quality, classified as follows:
0-3 for poor, 4-6 for fair, and 7-9 for good quality. Quality
assessment was independently conducted by two reviewers, YY
and WD, with any disagreements resolved through discussion to
reach a consensus.

2.7 Data analysis

The meta-analysis was performed using Review Manager 5.3
and Stata 12.0. We determined the prevalence of H. pylori infection
in both psoriasis and control groups, presenting the results as odds
ratios (ORs) with their respective 95% confidence intervals (CIs).
A p-value of <0.05 was considered statistically significant.
Heterogeneity among the studies was measured using the
chi-square test and evaluated with inconsistency statistics, classified
as follows: 0-25% for homogeneity, 25-50% for low heterogeneity,
50-75% for moderate heterogeneity, and >75% for high
heterogeneity (23). Subgroup analyses were conducted to explore
variables such as geography, testing methodology, study design, and
psoriasis severity.
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3 Results

The results, presented in both graphical and narrative formats,
revealed a strong correlation between H. pylori infection and psoriasis.
Subgroup analyses indicated that this correlation might be influenced
by the H. pylori detection method and psoriasis severity, with testing
method showing a lower impact. These findings indicate that
bactericidal therapy may be necessary in the clinical management of
H. pylori-positive patients with psoriasis, potentially as part of a
combination therapy for those with moderate-to-severe psoriasis.
Although our dataset is robust, it is not exhaustive and may contain
some bias. To mitigate this, we endeavored to include as much high-
quality data as possible. Some studies were excluded because they did
not meet the inclusion criteria, such as comment articles, although
they were related to psoriasis and H. pylori infection (24).

3.1 Literature search and study
characteristics

We conducted a comprehensive search of major databases,
yielding 271 articles. After deduplication, which removed 169
duplicates, 102 unique papers remained. Using the aforementioned
inclusion criteria, we meticulously screened the titles, abstracts, and
full texts, ultimately selecting 15 papers for inclusion in this meta-
analysis. Figure 1 illustrates the selection process, and Table 2 presents
all included studies with detailed information. We assessed the quality
of each article using the Newcastle-Ottawa Scale score; all included
articles scored above 7, except for one study by Spanish authors in
2000. Specific scores are detailed in Table 2.

3.2 Helicobacter pylori infection rates

This study included 1,419 patients with psoriasis and 1,008 control
participants. The prevalence of H. pylori infection was 50.3% in the
psoriasis group and 36.8% in the control group. As shown in Figure 2,
the pooled OR was 1.94, with a 95% CI of 1.40-2.68. This result was
statistically significant (p < 0.0001).

3.3 Subgroup analysis

Our meta-analysis was stratified by several factors, including
geographic location (Asia or Europe; Figure 3, Asia or China;
Figure 4, China or Europe; Figure 5, and China or other countries;
Figure 6), H. pylori detection method (Figure 7), study design
(Figure 8), and psoriasis severity, as measured using the PASI score.
The PASI score categorizes psoriasis as mild (mean PASI <10),
moderate (mean PASI >10 to <20), or severe (mean PASI >20)
(Figure 9). Geographic subgroup analyses showed no significant
differences in the prevalence of H. pylori infection in psoriasis patients
when comparing Asia with Europe, China with other Asian countries,
or China with Europe and other countries. Among these, the Asia vs.
Europe subgroup analysis showed an OR of 1.87 with a 95% CI of
0.61-2.41, p-value of 0.15, and I? of 51.3%. The China vs. other Asian
countries subgroup analysis showed an OR of 2.15 with a 95% CI of
1.47-3.16, p-value of 0.19, and I* of 41.8%. The China vs. Europe
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._g Records identified through database
S searching(n= 271 ) Pubmed (n=47),
= Embase (n=86 ), Web of Science (n= 118),
L
c CNKI (n=20)
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=
Records after duplicates removed
o0 (n=102)
£
: .
8 Records excluded with
] reasons(n=87)
w -animal experiment
Records screened -case report
(n=102) -meeting abstract
-review
> -without control group
=
o
o Full texts assessed for
o eligibility
(n=15)
g Studies included in
'g quantitative synthesis
o (n=15)
=
FIGURE 1
Study selection flowchart. This figure shows the complete process of literature screening. A search of four databases yielded 271 articles, with 102
articles remaining after deduplication. The titles, abstracts, and keywords of these 102 articles were carefully reviewed, and 15 articles meeting the
inclusion criteria and with full texts available were included in this study.

subgroup analysis showed an OR of 1.22 with a 95% CI of 1.38-2.99,
p-value of 0.06, and I? of 72.1%. Lastly, the China vs. other countries
subgroup analysis yielded an OR of 1.94 with a 95% CI of 0.99-2.30,
p-value of 0.06, and I* of 71.3%.

Subgroup analyses comparing different H. pylori detection
methods revealed a statistically significant difference in positivity rates
between the urea breath test and ELISA, with ELISA detecting a
higher rate of H. pylori infection. The assay subgroup analysis showed
an OR of 2.17 with a 95% CI of 1.41-3.34, p-value of 0.03, and I
of 77.5%.

The included studies were categorized into case-control, cohort,
and cross-sectional studies based on study design. Subgroup analysis
suggested no significant difference in H. pylori infection prevalence
between study types, with an OR of 2.01, 95% CI of 1.42-2.85, p-value
of 0.69, and I of 0%.

Subgroup analyses suggested a correlation between psoriasis
severity and H. pylori infection prevalence, which was significantly
higher in patients with moderately severe psoriasis than in those with
milder forms. The psoriasis severity subgroup analysis showed an OR
0f 1.96, 95% CI of 1.29-2.99, p-value of 0.002, and I* of 89.9%.

Frontiers in Medicine

3.4 Sensitivity analysis and publication bias

After excluding studies individually, we found no significant
difference in the overall risk of H. pylori infection. Additionally, we did
not observe significant publication bias, as assessed using the Begg
(p =0.198) and Egger (p = 0.114) tests.

4 Discussion

We conducted a meta-analysis to investigate the relationship
between psoriasis and H. pylori infection by systematically
searching several major databases and performing statistical
analyses using RevMan and Stata software. Our findings suggest a
link between H. pylori infection and psoriasis, influenced by the
H. pylori detection method and psoriasis severity (25, 26). A
previous study highlighted the utility of the *C-urea breath test and
recommended H. pylori eradication therapy before initiating
psoriasis treatment to reduce inflammation (27). Although this
study’s dataset is substantial, we recognize that future research
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TABLE 2 Included studies and data extraction.

Country

Total cases

Women

Mean age

Mean PASI

Outcomes

study

Xiao-Hong and Yun-Sheng China Case-control 146 (86/60) 35.6 16.5-70.5 15.62 +8.19 Positive urea breath test
(40)
Azizzadeh et al. (41) Iran Case-control 122 (61/61) 54 333 6.6+ 3.1 Positive H. pylori IgG ELISA test
Mesquita et al. (26) Brazil Cohort study 147 (126/21) 57.9 50.48 PASI <5 =21 Positive H. pylori IgG ELISA test
PASI 5-10 = 40
PASI >10 = 65
Aihemaiti (42) China Case-control 200 (100/100) 32 42.69 + 13.57 PASI<5=18 Positive H. pylori IgG ELISA test
PASI 5-10 =43
PASI >10 = 39
Campanati et al. (27) Ttaly Cohort study 360 (210/150) 48.1 49.75 14.56 + 4.35 Positive urea breath test
Onsun et al. (17) Turkey Cohort study 450 (300/150) 49 41.65 3.94+4.99 Positive stool antigen test
Daudén et al. (43) Spain Case-control 145 (84/61) NA NA NA Positive urea breath test
Fabrizi et al. (44) Ttaly Case-control 49 (20/29) 449 5-19 NA Positive urea breath test
Tirkmen et al. (45) Turkey Cross-sectional 113 (56/57) 429 384 5.89 Positive urea breath test
study
Zhelezova et al. (46) Bulgaria Cross-sectional 49 (25/24) 32 52.2 NA Positive H. pylori IgG ELISA test
study
Qayoom and Ahmad (47) India Cross-sectional 100 (50/50) 44 5-60 NA Positive H. pylori IgG ELISA test
study
Minghua and Hengjin (48) China Case-control 97 (62/35) 36.10 17-66 NA Positive urea breath test
Xie (49) China Case-control 144 (72/72) 41.0 35.6+7.18 17.42 +3.43 Positive urea breath test
Huang et al. (50) China Cohort study 191 (103/88) 40.78 9-74 NA Positive H. pylori IgG ELISA test
Chen etal. (51) China Cross-sectional 94 (64/30) NA NA NA Positive H. pylori IgG ELISA test

This table provides detailed data on all included studies, including geographic area, sample size, sex ratio, mean age, mean PASI score, H. pylori testing methods, and NOS scores. NA, not available; NOS, Newcastle-Ottawa Scale.
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Psoriasis Control 0dds Ratio 0dds Ratio Risk of Bias
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI ABCDEFG
Azizzadeh M 2014 10 61 8 Bl 55% 1.30 [0.48, 3.55) ——
Campanati A 2015 43 210 23 150 8.7% 1.42(0.82, 2.48) =
Chiging H 2007 55 103 33 83 86% 1.44(0.81, 2.55] T
Dauden E 2000 62 84 65 81 7.3% 0.69[0.33, 1.44) ==
Fabrizi G 2001 220 5 29  26% 0.53(0.09, 3.07) —
Jinguang C 2002 3B 64 730 57% 3.97 [1.49,10.55] —
Mesquita 2017 80 126 701 57% 3.48([1.31,9.24) —
Minghua W 2008 32 B2 8 35 59% 3.60(1.42,9.15) ——
Onsun 2012 184 300 83 150 10.0% 1.09(0.73,1.62) T
Qayoom S 2003 20 50 5 50 51% 6.00(2.03,17.73) —
Tiirkmen D 2011 38 56 38 57 6.9% 1.06 [0.48, 2.32) i
Xiaohong S 2013 45 86 17 B0 75% 2.78[1.37,5.61) —
Yaning X 2012 7 72 14 72 7.2% 4.38(2.08,9.22) —_—
Zhelezova 2015 16 25 8 24 46% 3.56 [1.09, 11.55] —
Zinaiaiguli 2022 55 100 38 100 87% 1.99[1.13,3.51) —
Total (95% Cl) 1419 1008 100.0% 1.94 [1.40, 2.68] L 4
Total events 714 371
Heterogeneity: Tau®= 0.23; Chi*= 37.17, df = 14 (P = 0.0007); F= 62% 0 o1 0=1 1=0 1001

H. pylori infection in patients with or without psoriasis. This figure shows the correlation between the prevalence of H. pylori infection and psoriasis,
analyzed using RevMan software. The final statistical results indicated a significant difference in the rate of H. pylori infection in patients with psoriasis

compared to the general population.

Europe

Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI

Asia

1.2.1 Asia

Azizzadeh M 2014 10
Chiging H 2007 55
Jinguang C 2002 35
Minghua W 2008 32
Onsun 2012 184
Qayoom S 2003 20
Tirkmen D 2011 38
Xiaohong S 2013 45
Yaning X 2012 37
Zinaiaiguli 2022 55
Subtotal (95% CI)

Total events 511

61 8 61
103 39 88
64 730
62 8 35
300 89 150
50 5 50
56 38 57
86 17 60
72 14 72
100 38 100
954 703
263

Odds

5.8% 1.30[0.48, 3.55]
9.1% 1.44[0.81, 2.55]
6.0% 3.97 [1.49,10.55)
6.3% 3.60[1.42,9.15)
10.6% 1.09(0.73,1.62]
5.4% 6.00(2.03,17.73]
7.3% 1.06 [0.48, 2.32)
8.0% 2.78[1.37,5.61]
7.7% 4.38(2.08,9.22)
9.2% 1.99[1.13,3.51]
75.3% 2.15[1.47,3.16]

Heterogeneity: Tau*= 0.23; Chi*= 25.29, df=9 (P = 0.003); F=64%
Test for overall effect: Z= 3.95 (P < 0.0001)

1.2.2 Europe

Campanati A 2015 43
Dauden E 2000 62
Fahrizi G 2001 2
Zhelezova 2015 16
Subtotal (95% CI)

Total events 123
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84 65 &1
20 5 29
25 g 24

339 284

101
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7.8% 0.69[0.33,1.44]
2.8% 0.53[0.09, 3.07]
4.9% 3.56 [1.09,11.55]
24.7% 1.22[0.61, 2.41]

Heterogeneity: Tau®= 0.25; Chi*= 6.60, df= 3 (P = 0.09); F=55%
Test for overall effect: Z= 0.56 (P = 0.57)

Total (95% Cl)

Total events 634

1293
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987 100.0%

1.87[1.34, 2.61]

Heterogeneity: Tau®= 0.23; Chi*= 35.10, df=13 (P = 0.0008); F=63%
Test for overall effect: Z= 3.70 (P = 0.0002)
Test for subaroun differences: Chi*= 2.05. df=1 (P=0.15). F=51.3%

FIGURE 3
Sub analysis based on geography: As
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Test for overall effect: Z= 3.95 (P < 0.0001)
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FIGURE 4
Sub analysis based on geography: China and other Asian countries.
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FIGURE 5
Sub analysis based on geography: China and Europe.

should include larger, multicenter clinical trials to validate the  psoriasis who receive H. pylori eradication therapy experience
observed correlation and investigate underlying mechanisms.  significant improvements. Our findings provide preliminary
Additionally, future studies should assess whether patients with  evidence that may help guide the development of combination
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0.01

therapies for clinical management of patients with both psoriasis
and H. pylori infection. We also remain open to the emergence of
new high-quality clinical studies that may offer further insights and
complement our data.

To date, two meta-analyses (18, 19) have investigated the link
between psoriasis and H. pylori infection, both finding that patients
with psoriasis have a higher risk of H. pylori infection. Our study
expands on previous research by incorporating additional data and
conducting subgroup analyses. These analyses revealed no significant
differences in infection rates between the Asian and European regions
and that differences in study type did not affect infection rates.
However, the ELISA test showed a higher positive rate compared to
the breath test. Based on PASI scores, patients with moderate-to-
severe psoriasis had a higher prevalence of H. pylori infection.

In our study on the link between H. pylori infection and psoriasis,
the results revealed a statistically significant correlation, with a p-value
of <0.001, OR of 1.94, and 95% CI of 1.40-2.68. The chi-square value
was 62%, indicating moderate heterogeneity among the studies,
possibly reflecting the variable quality of the included literature. These
findings suggest a potential link between H. pylori infection and the
development of psoriasis, supported by the high evidentiary value of
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meta-analysis in evidence-based medicine. A previous study
associated the pathogenesis of psoriasis with immune system
involvement (28). Insights into the role of immune function in
psoriasis, particularly the interaction between the innate and adaptive
immune systems, have been critical for managing this multifaceted
disease, which impacts patients beyond the skin level (29, 30).
Although current research has identified links between psoriasis and
gastrointestinal immune-related disorders such as Crohn’s disease,
there are insufficient large, multicenter clinical trials to definitively
link psoriasis with H. pylori infection. Furthermore, the underlying
mechanism for this relationship remains unclear. If such a mechanism
is identified, it may be possible to incorporate H. pylori eradication
therapy into psoriasis treatment regimens. Further research is needed
to assess the potential efficacy of this therapeutic approach.

In the initial subgroup analysis, we compared the H. pylori
infection rate between Asian and European patients with psoriasis
and found no significant geographic differences. Further subgroup
analyses comparing China with other Asian countries, China with
Europe, and China with other countries also indicated that
geography was not a factor influencing H. pylori infection rates in
patients with psoriasis. Earlier studies have shown that H. pylori
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Sub analysis based on H. pylori detection methods. This figure shows the second subgroup analysis performed using RevMan software to estimate the
variability of H. pylori infection rates across different assays (urea breath test vs. ELISA). The results indicated that ELISA yielded a significantly higher H.
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infection rates in China are higher than the average rate in
developed countries (31), potentially due to economic conditions
and dining habits. Notably, lower rates of H. pylori infection have
been reported in young people, in high-income countries or
countries with high universal health insurance coverage, and in
retrospective studies (32). However, we found no evidence of
geographic differences affecting H. pylori infection rates, especially
in patients with psoriasis. In China, there was a high rate of familial
H. pylori infection within households, with exposure to infected
family members being the most common mode of transmission.
Our results suggest that there is no significant difference in the
prevalence of H. pylori infection in patients with psoriasis between
Asia and Europe, suggesting that geographic location is not a
primary factor in infection rates among these patients.

In a subsequent subgroup analysis, we found a significant
difference between the urea breath test and ELISA for detecting
H. pylori (33). The urea breath test is currently preferred over the IgG
ELISA as the primary diagnostic method. However, these two
methods differ in sensitivity and specificity, which should
be considered in clinical practice (34).

Our third subgroup analysis, which excluded heterogeneity due
to study type, showed that the prevalence of H. pylori infection did not
correlate with study type.

Our fourth subgroup analysis focused on the relationship
between H. pylori infection prevalence and psoriasis severity.
We observed no significant difference in H. pylori infection rates
between the mild psoriasis and control groups. Conversely, a
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significant difference was found in the moderate-to-severe
psoriasis subgroup, with higher prevalence observed in this group.
This suggests that H. pylori infection is more common in patients
with moderate-to-severe psoriasis than in those without psoriasis,
potentially linking infection rate to psoriasis severity, particularly
in more severe cases. This correlation may be attributed to immune
mechanisms activated by the infection. Considering the varying
severity of psoriasis, future studies should re-evaluate patients after
H. pylori treatment to assess outcomes. This would involve
determining whether changes in PASI scores are statistically
significant, which may help guide the clinical use of adjunctive
treatments for psoriasis.

In addition to genetic predisposition, several nongenetic
factors influence the onset and recurrence of psoriasis. These
factors include infections, imbalances in skin and gut microbiota,
disruptions in lipid metabolism, irregularities in sex hormones,
and mental health issues (35, 36). Studies have also suggested
associations between H. pylori infection and dermatological
conditions (such as psoriasis and rosacea) and open-angle
glaucoma (7, 37). The precise mechanisms underlying these
associations require further investigation (38).

Interestingly, the incidence of psoriasis is somewhat lower in
survivors of gastric cancer than in the general population. Our
findings indicate that the risk of developing psoriasis may be reduced
by H. pylori eradication, a known source of systemic inflammation,
through subtotal gastrectomy in individuals who have undergone
treatment for gastric cancer.
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Sub analysis based on study design. This figure shows the results of subgroup analyses across different study types, indicating that study type is not an
influential factor in the prevalence of H. pylori infection, with no variability observed between study types.

H. pylori infection has long been associated with various diseases,
including gastric ulcers and gastric cancer; however, universal
screening and eradication treatments seem to contribute to the
development of resistance on a larger scale (39), creating a therapeutic
paradox. Whether screening and eradicating H. pylori in patients
with psoriasis improves patient prognosis requires further
investigation. While the results of this study confirm the correlation,
limitations remain in establishing causality.

This study has some limitations. First, our study included
literature from only four databases in Chinese and English, which
may limit its applicability in a global context. Some of these
studies had small sample sizes, introducing a potential for bias.
Second, our study focused on the relationship between H. pylori
infection and psoriasis, with most included studies concluding
that H. pylori prevalence is higher in psoriasis patients than in
those without psoriasis. However, there are no clinical trials
confirming whether H. pylori eradication therapy leads to an
improvement in psoriasis skin lesions or whether populations
treated for H. pylori infection have a lower incidence of psoriasis
relative to epidemiologic data. These limitations highlight areas
for further research.
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5 Conclusion

In this study, we conducted a systematic review and meta-
analysis of existing literature on the relationship between H. pylori
infection and psoriasis. Our analysis revealed a significant
correlation between the two conditions, providing valuable insights
for future etiological research on psoriasis. The results showed no
significant difference in the prevalence of H. pylori infection
between studies from China and other countries, and H. pylori
detection using ELISA had a higher positive rate compared to
breath testing. Differences in study type did not affect infection
rates. Subgroup analyses also indicated that individuals infected
with H. pylori may have higher PASI scores. However, it is important
to acknowledge the limitations of our study, which was restricted to
a few online databases and may have missed relevant physical
literature. Additionally, the impact of H. pylori treatment on
psoriasis progression requires further investigation. Our findings
confirm a link between H. pylori infection and psoriasis, which
could serve as a guide for future clinical management of psoriasis,
including the potential use of antimicrobial therapies.
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Sub analysis based on psoriasis severity. This figure shows the third subgroup analysis performed using RevMan software to estimate the variability of H.
pylori infection rates across different severity levels of psoriasis. The results indicated that patients with moderately severe psoriasis had a significantly
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