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Objective: To investigate the role of Helicobacter pylori (HP) eradication in chronic
spontaneous urticaria (CSU) treatment.

Methods: Retrospective analysis was performed on the clinical data of 522 patients with CSU
who underwent a HP breath test in Hangzhou Third People’s Hospital between January 2018 and
December 2019. The CSU-HP(+) group consisted of patients with CSU and HP infection, who
were treated with antihistamines combined with HP eradication therapy. The CSU-HP(-) group
consisted of patients with CSU alone, who were treated with antihistamines. Propensity score
matching (PSM) analysis, using the nearest neighbor matching method on a 1:1 basis, was
performed to ensure the characteristics of the CSU-HP(+) and CSU-HP(-) groups were similar.
Factors, including age, gender, white blood cells, red blood cells, platelets, alanine transaminase,
creatinine, immunoglobulin E, and pre-treatment urticaria activity score (UAS), were matched to
obtain a balanced cohort of patients in each group. Therapeutic effects were compared after
matching. t-tests, X° test, and McNemar’s test were used for comparison between the two groups
before and after matching.

Results: Patients in the CSU-HP(+) group reported significantly more gastrointestinal
symptoms than those in the CSU-HP(-) group. UAS scores in the second week of treatment
were significantly different between the two groups. After 3 months, the recurrence rate in
the CSU-HP(+) group was lower than in the CSU-HP(-) group.

Conclusion: Eradication of HP infection in patients with CSU helps relieve gastrointestinal
symptoms, improves the therapeutic effect of CSU within 2 weeks, and reduces the recur-
rence rate 3 months after treatment.

Keywords: chronic urticaria, chronic spontaneous urticaria, Helicobacter pylori, eradication

therapy

Introduction

Chronic urticaria (CU) is a common dermatological allergy, which occurs at an
incidence of 0.1%-3% in the population.' In 2013, the European Academy of
Allergy and Clinical Immunology (EAACI) reclassified CU into chronic sponta-
neous urticaria (CSU) and induced urticaria.> Of these, CSU is more common,
accounting for almost 90% of cases. CSU presents as the spontaneous presence of
wheals, angioedema, or both, which last for 6 weeks or more. Around 50% of cases
resolve spontaneously, especially when the disease duration is short. However, the
condition can last for decades, and the cause can be hard to pinpoint. This can
impact greatly on patients’ treatment and quality of life.
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Helicobacter pylori (HP) is a gram-negative micro-
aerobic bacteria, which mainly resides in gastric mucosal
epithelial cells. It causes inflammation of the gastric
mucosa and specific humoral and cellular immunity in
the body.* HP infection is closely related to gastrointest-
inal diseases, such as peptic ulcer, MALT lymphoma, and
gastric cancer.” In recent years, the relationship between
HP and CU has been increasingly studied, but remains
controversial. Some studies confirm that HP infection
leads to the occurrence of CU and that eradication of HP
alleviates its symptoms.®® Others report no significant
infection and CU.'' In

a recent study in Japanese university students, allergic

correlation between HP

disecases were negatively associated with HP infection,
especially in men.'® Furthermore, eradication of HP in
healthy people can lead to urticaria.'” Shortcomings of
existing studies include small sample size, single-center
location and lack of blinding.

This study investigates the effect of HP eradication on
patients with CSU combined with HP infection, compared
to patients with CSU alone.

Patients and Methods

Patients

Data were collected from the information center of
Hangzhou Third People’s Hospital. The study included
all patients diagnosed with CSU and treated in the derma-
tology department of our hospital, along with CSU
patients treated for HP infection in the gastroenterology
department, between January 2018 and December 2019.
Results of HP breath tests conducted in the endoscopy
center during the same period were also included. All
patients aged 18-80 years who met CSU diagnostic
criteria'® were included in this study. The exclusion cri-
teria were: (1) treatment with antibiotics or hormones in
the previous month; (2) untreated heart, liver, or kidney
disease, tumors, or mental illness; (3) other skin, atopic or
autoimmune diseases such as asthma, allergic rhinitis,
systemic lupus erythematosus, or rtheumatoid arthritis; (4)
previous HP treatment; (5) interruption in HP treatment;
(6) urticaria related to environmental changes, such as
mood and temperature; (7) pregnant or lactating women;
and (8) patients with incomplete clinical or interview data.
A total of 522 patients with CSU were included in this
study. Of these, 173 patients had a HP infection, and 349
patients did not. All patients gave informed consent. This
study was approved by the Medical Ethics Committee of

Hangzhou Third People’s Hospital. This study was con-
ducted in accordance with the declaration of Helsinki.
Written
participants.

informed consent was obtained from all

Therapeutic Drugs

Both groups received an antihistamine (cetirizine hydro-
chloride 10 mg), which was taken daily for 2 weeks. In
addition, the CSU-HP(+) group received HP eradication
therapy, which consisted of one proton pump inhibitor and
two antibiotics administered for 2 weeks.

Outcome
Data were collected on general indicators, including gen-
der, age, routine blood tests, liver and kidney function, and

serum IgE.
A ""C-UBT was performed using a HUBT-01P tester and
a 075U 'C-UBT cartridge (Sinocore Haidway

Biotechnology Co, Ltd.). The procedure was carried out
according to the kit instructions. The patients were tested
on an empty stomach or two hours after a meal. Patients
swallowed a capsule containing '*C-Urea (0.75uCi, Ci =
37GBq) with 20 mL water. After resting for 25 minutes,
each patient blew into a CO, collector bottle through
a catheter. Patients stopped blowing when the CO, absorber
changed from red to colorless. After gas collection, 4.5 mL
scintillation liquid was added to the blown pipe, which was
rinsed with methanol and sealed. The level of '*C radio-
activity was tested for 2 minutes with a YH0114C-liquid
scintillation counter. A positive result was indicated by '*C-
UBT > 100 DMP/mmol CO,, while a negative result was
indicated by '*C-UBT < 100 DMP/mmol CO,.

Severity scores in all CSU patients were observed
before and after treatment. Scores were based on the
urticaria activity score (UAS) developed by the EAACI/
GA2LEN/EDF/WAO in Europe and ranged from 0-6,
depending on the degree of itching and the number of
wound clusters.

Pruritus severity was rated on a scale of 0 to 3, as
follows: 0 = none (no pruritus), 1 = mild (pruritus not
affecting daily life), 2 = moderate (pruritus affecting daily
life), 3 = intense (pruritus modifying daily life and activ-
ities). The number of wheals was also graded from 0 to 3:
0 = none, 1 = mild (<20 wheals/24 h), 2 = moderate
(20-50 wheals/24 h), 3 = intense (50 wheals/24h or large
confluent areas of wheals). The UAS of each patient was
calculated from the sum of the pruritus and wheal scores
(Table 1).
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Table 1 Chronic Urticaria Activity Score

Score | Number of Wheals Pruritus
0 None None
| Mild Mild

(<20 wheals/24 hours) (not affect daily life)

Moderate
(affect daily life)

2 Moderate
(21-50 wheals/24 hours)

3 Intense Intense
(>50 wheals/24 hours or | (modify daily life and daily
large activities)

Confluent areas of

wheals)

Statistical Methods

Data were analyzed using SPSS26.0 statistical software.
Propensity score matching (PSM) was used to match sub-
jects on a 1:1 basis according to the nearest neighbor
matching method, and the caliper value was 0.001.
Standardized differences were used to test the balance of
the matched variables, and a difference <10% indicated
satisfactory balance. The data were assessed for normal
distribution before statistical comparisons. Continuous
data were expressed as mean + standard deviation. The
t-test was used for between-group comparisons, and post-
PSM data were compared by paired sample ¢-test.
Categorical data were compared by X* test, and post-
PSM data were compared by McNemar’s test. A p value
< 0.05 was considered to be statistically significant.

Results
Results Before PSM

A total of 522 patients were enrolled in this study, includ-
ing 173 in the CSU-HP(+) group and 349 in the CSU-HP
(-) group (Figure 1). Before PSM, age, gender, and pre-
treatment UAS were significantly different between the
two groups. There was no difference in WBC, RBC,
PLT, ALT, and Cr (Table 2). After PSM, matched patients
were included in each group (Table 3).

Results After PSM

After matching, there was no difference in age, gender,
and pre-treatment UAS between the two groups (p > 0.05).
However, the number of patients with gastrointestinal
symptoms in the CSU-HP(+) group was significantly
higher than in the CSU-HP(-) group (p < 0.05). After 2
weeks of treatment, the UAS scores in the two groups

were significantly different (p < 0.05). The treatment regi-
men followed by the CSU-HP(+) group was more effec-
tive than that of the CSU-HP (-) group, shown by
a significantly lower recurrence rate at 3 months in the
former group (p < 0.05).

Discussion

CU is one of the commonest allergic diseases treated by
dermatologists. It produces an edema reaction, which typi-
cally manifests as temporary wound clusters and itching, due
to an increased permeability of small blood vessels in the
skin and mucosa.'®?° CU is caused by a variety of allergens®'
and has a complex etiology, which includes immune and
non-immune factors. Currently, it is believed that CU is
caused by excessive levels of IgE antibodies. These mediate
mast cells, activate basophil degranulation, release histamine
and other active substances, increase the permeability of
small blood vessels in the skin and mucosa, and dilate capil-
laries, causing a series of skin allergy symptoms.

Recent studies have shown that there is a correlation
between CU and HP infection, which suggests that HP
infection may be involved in the pathogenesis of CU.
Several studies report that urticaria significantly improves
in CU patients after eradication of HP, and HP infection
may be an important reason for delay in the progression of
the disease.****%?* Patients with CU and both positive or
negative autologous serum tests show an equally signifi-
cant reduction in UAS after eradication of HP infection by
triple therapy.” Furthermore, many patients with CU have
associated gastrointestinal symptoms, which may be
related to HP infection.”* In our study, gastrointestinal
symptoms reported in the CSU-HP(+) group included
acid regurgitation, belching, heartburn, upper abdominal
distension, and stomach ache or discomfort.

The EAACT’s guidelines explicitly discuss the impor-
tance of HP infection monitoring in CU.> In 2003, The
American Academy of Dermatology also noted that when
HP infection was successfully eradicated with antibiotics,
urticaria was more likely to be resolved. Therefore, clin-
icians should: (1) conduct HP tests after considering other
causes of urticaria, (2) use appropriate antibiotics if HP is
present, and (3) confirm successful eradication of
infection.”” However, the British Society for Allergy and
Clinical Immunology guidelines do not recommend rou-
tine screening for HP due to limited evidence that eradica-

tion of HP will result in an improvement in CU.*°
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CSU-HP(+): chronic spontaneous urticaria with HP infection.
CSU-HP(-): chronic spontaneous urticaria without HP infection.

Figure | The study flow chart.

The pathogenesis of CU has not been fully clarified.
Current studies show that the involvement of HP is likely
due to the following aspects:

1. HP promotes the release of inflammatory mediators
and activates mast cells and basophils. These release

histamines and various vasoactive mediators into the 4.

peripheral blood, thus leading to the typical manifes-
tations of urticaria, such as erythema and anemia.>’ '
2. There is a proven relationship between HP infection and
anti-IgE autoimmune reaction in CU. HP antigens
induce the production of IgE receptor and anti-IgE anti-
bodies, either by cross-reaction with gastric wall cells or
by induction of gastrointestinal inflammation, which

affects antigen absorption. It can also stimulate mast

cells and basophils to degranulate and release histamine

and participates in the pathogenesis of CU.***

. Some protein products of HP, such as vacuolar toxin

A and PC17 mixed protein components, stimulate

mast cells to synthesize and secrete inflammatory
mediators continuously.**°
HP increases local infiltration of eosinophils and exacer-

bates CU symptoms by releasing toxic cations.***!

. HP infection destroys the gastric mucosal barrier,

changes the permeability of gastric mucosa,
increases the entry of food-derived antigens or
other pro-inflammatory factors into the body, and
stimulates the immune system of the host. This
causes the host to acquire CU or aggravates existing
CU 4245
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Table 2 Demographical Characteristics and Clinical Data of the

Patients Before Propensity Score-Matching

Table 3 Demographical Characteristics and Clinical Data of the
Patients After Propensity Score-Matching

Abbreviations: WBC, white blood cells; RBC, red blood cells; PLT, platelet; ALT,
alanine transaminase; Cr, creatinine; IgE, immunoglobulin E; UAS, urticaria activity

score.

6. Abnormal immune function may be important in the

Variables CSU-HP(+) CSU-HP(-) P value Variables CSU-HP(+) CSU-HP(-) P value
Group Group Group Group
Demographics Demographics
Patients 173 349 Patients 93 93
Age (y, mean + SD) | 41.24+11.39 38.91£13.30 0.039 Age (y, mean * SD) 40.61+11.85 38.37+£13.37 0.190
18-39 82 186 18-39 49 51
40-59 80 135 40-59 37 35
60-80 11 28 60-80 7 7
Gender(female%) 98(56.6%) 229(65.6%) 0.046 Gender(female%) 56 57 1.000
Laboratory test Laboratory
WBC (10%/L) 6.22+1.48 6.24+1.52 0.876 WBC (10°/L) 6.22+1.56 6.34£1.74 0.630
RBC (10'4/L) 4.74+0.47 4.73+0.47 0.956 RBC (10'%1L) 4.75+0.50 4.7440.52 0.927
PLT (10%/L) 231.98.+48.01 224.19+49.21 0.091 PLT (10°/L) 228.10+50.81 227.95+49.08 0.984
ALT 23.73+8.59 24.52+8.92 0.334 ALT 24.11£9.05 25.12+8.09 0.430
Cr 54.9110.18 55.53+9.85 0.506 Cr 54.70+10.98 54.45+9.55 0.870
IgE+(n) 64 147 0.261 IE(+)(n) 32 36 0.665
Pretreatment 44 37 0.000 Pretreatment symptoms 21 9 0.036
symptoms (upper gastrointestinal)
(upper 18-39 15 5
gastrointestinal) 40-59 5 2
18-39 23 23 60-80 | 2
40-59 19 11
60-80 2 3 Post-treatment symptoms 4 8 0.388
(upper gastrointestinal)
Post-treatment 12 33 0.334 18-39 3 4
symptoms 40-59 | 2
(upper 60-80 0 2
gastrointestinal)
18-39 6 20 UAS(0 week) 3.86+0.67 3.74£0.71 0.101
40-59 6 " UAS(I week) 2.300.60 2.1620.56 0.096
60-80 0 2
UAS(2 week) 0.67+0.47 0.91+0.28 0.000
UAS (0 week) 3.76+0.72 4.12+0.77 0.000
UAS(6 week) 0.06+0.25 0.10+0.36 0.494
UAS (Iweek) 2.25+0.57 2.30+0.64 0.400
Urticaria recurred in 3 | I 0.006
UAS (2week) 0.73++0.47 0.88+0.35 0.000 months (n)
UAS (6week) 0.07+0.26 0.12+0.39 0.058 Abbreviations: WBC, white blood cells; RBC, red blood cells; PLT, platelet; ALT,

alanine transaminase; Cr, creatinine; IgE, immunoglobulin E; UAS, urticaria activity
score.

7. HP infection produces urease, which breaks
down urea to produce ammonia and CO,.

pathogenesis of CU. The balance between Th1 and Th2
cells and their self-regulation is closely related to the
onset of atopic and allergic diseases. HP infection pro-
motes the secretion of IL-4 Th2 cytokines, and the
cellular immune response to the Th2 immune response
varies. Imbalance of Thl and Th2 may increase. Th2
cell-secreted cytokines can contribute to B cell synth-
esis of IgE and adjust mast cell activity. This immune

mechanism may induce and aggravate CU.>*3'4

Ammonia increases the pH value of gastric
juices, stimulates gastrin production, increases
gastric acid secretion, reduces gastric pH, dilates
gastric mucosal blood vessels, and increases the
chance of contact between the body and food
allergens. HP infection produces long-standing
local or systemic inflammatory reactions in gas-
tric mucosa, increasing skin vascular sensitivity

and permeability.”®*’
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Currently, the results of studies on the relationship between
HP and CU are inconsistent.*® There may be several reasons
for this. HP infection may cause different pathogenic reac-
tions due to differences in the susceptibility of the host, the
environment, and the strain of HP.** Between-study differ-
ences in detection methods, therapeutic agents, inclusion
criteria, number of cases, age, race, region, individual differ-
ences, diagnostic criteria for HP infection, or breath detec-
tion methods will affect study populations.

Our study shows that HP may be related to the occur-
rence of CSU. For patients with HP-positive CSU, eradi-
cation of HP improves the treatment of CSU and reduces
gastrointestinal symptoms. However, some patients with
urticaria showed no significant improvement after HP era-
dication, indicating that HP infection is not the only factor
in the pathogenesis of CSU in these patients. We found HP
infection was more common in women with CSU than in
men. The highest rates were in those aged 18—59 years.
Gastrointestinal symptoms were higher in the CSU-HP(+)
group than in the CSU-HP(-) group, with the highest
incidence being seen in those aged 18-39 years. This
study confirms that patients with CSU and upper gastro-
intestinal symptoms should be actively tested for HP. HP
eradication treatment in combination with conventional
treatment can show improvements within 2 weeks, reduce
the recurrence rate after 3 months, and relieve gastroin-
testinal symptoms.

This study has several limitations. First, treatment out-
comes were only assessed within 6 weeks and recurrence
at 3 months. There was no attempt to trace the relationship
between HP eradication failure or reinfection and urticaria
onset over a longer time period. Second, outcome data
were collected retrospectively and thus the results could
be biased. Finally, due to the retrospective design of this
study, the drugs used to eradicate HP were not identical.

Due to the limitations of the retrospective study design,
and the fact that all the subjects came from one treatment
center, further studies with larger samples are needed for
clinical confirmation of our results.
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