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Abstract

Background: The severe acute respiratory syndrome-coronavirus 2 (SARS-CoV-2) attaches to the angiotensin-
converting enzyme-2 (ACE-2) receptors for penetrating cells. Because these receptors are extensively distributed
in the intestine, coronavirus disease 2019 (COVID-19) may cause gastrointestinal (GI) symptoms. Helicobacter
pylori (H. pylori) is known to increase the expression of ACE-2 receptors in the Gl tract. This study aimed to
investigate the prevalence of H. pylori infection and its associated factors in patients with COVID-19.
Materials and Methods: This cross-sectional study was conducted from February to December 2021. A total of
215 patients who had been diagnosed with COVID-19 infections using a real-time PCR test or a CT scan were
included in the study. The enzyme-linked immunosorbent assay (ELISA) test on serum samples was used to
evaluate the presence of H. pylori.

Results: All 215 positive patients for COVID-19 with a mean age of 59.72+17.23 were evaluated. Among
them, 153 patients (71.2%) were H. pylori-positive. Moreover, H. pylori+/ COVID-19+ group showed higher
mean age than H. pylori-/ COVID-19+ patients. However, there was no significant difference between the
two groups of patients regarding their medical background, drug history, BMI, and disease severity. The
prognosis of the patients was severely worse in the H. pylori+/ COVID-19+ than in H. pylori-/ COVID-19+
patients.

Conclusion: Our study adds to the previous findings and provides evidence regarding the high prevalence of
H. pylori in COVID-19 patients. These investigations could help us elucidate the relationship between H.
pylori and respiratory system findings and better understand COVID-19.

Keywords: COVID-19, Gastrointestinal tract, Helicobacter pylori

*Corresponding Author: Azam Erfanifar, MD. Endocrinologist, Internal ward, Loghman Hakim Hospital, Shahid Beheshti University of
Medical Sciences, Tehran, Iran; Email: erfanifarazam@yahoo.com

Please cite this article as: Nikpour Sh, Gachkar L, Rezaei R, Salehi M, Futuhi F, Sabeti Sh, et al. Prevalence of Helicobacter pylori
infection and its associated factors in patients with COVID-19. Novel Biomed. 2022;10(3):167-77.

NBM 167 Novelty in Biomedicine 2022, 3, 167-77


mailto:erfanifarazam@yahoo.com

Nikpour et al.

Introduction

Coronavirus disease 2019 (COVID-19) became a
pandemic just months after it was discovered in
December 2019 and led to thousands of deaths
worldwide. Massive efforts are being made to better
understand the disease's clinical course and the factors
influencing mortality risk. Common clinical
symptoms include fever, dry cough, acute respiratory
failure, dyspnea, pneumonia, pulmonary edema,
nausea, vomiting, headache, loss of taste/smell,
diarrhea, and abdominal discomfort'. Tissue and
organ damage caused by a direct viral infection or an
over-activated immune response (cytokine storm) are
believed to be part of the disease's pathogenesis?. The
COVID-19 virus interacts with angiotensin-
converting enzyme-2 (ACE-2) receptors to enter the
cell. These ACE-2 receptors, widely distributed in the
intestine, might induce gastrointestinal (GI)
manifestations, typical throughout the disease® 4. The
virulence of the microorganism and the immune
system response is linked to the course and expression
of Gl and extra-GI problems related to Helicobacter
pylori (H. pylori)®.

Some evidence suggests that H. pylori can cause Gl
and extra-Gl symptoms and complaints, including
autoimmune diseases, cardiovascular diseases, and
neurological disorders®. H. pylori is the cause of
chronic gastritis and peptic ulcer disease and a key risk
factor for functional dyspepsia, peptic ulceration,
gastric adenocarcinoma, and mucosa-associated
lymphoid tissue lymphoma 7. Infection with H. pylori
has been associated with various respiratory diseases,
including chronic bronchitis®, asthma, and pulmonary
tuberculosis®. The immunological and inflammatory
responses elicited by H. pylori infection are thought to
be the principal drivers of extra-G| pathologies®. H.
pylori comprises multiple virulent components,
including outer membrane porin proteins, flagella,
several adherence factors, cytotoxin-associated gene
A (CagA), vacuolating cytotoxin A (VacA), and a cag
pathogenicity island (cag-PAl), to enable colonization
and escape from the host's immune response. These
virulence factors activate the host's immune system,
causing higher levels of pro-inflammatory cytokines,
including TNF-alpha, IL-6, IL-10, and IL-8, resulting
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in acute and chronic inflammation®*: 2,

Furthermore, H. pylori has been linked to disease
pathogenesis by increasing ACE-2 receptor expression
in the Gl tract. It is directly associated with the severity
and duration of infection and causes immunological
dysregulation through its virulent components®3 4, In
addition, a correlation between H. pylori infection and
chronic respiratory disorders has been discovered in
various meta-analysis studies®> . In COVID-19
patients, Balamtekin et al. found that ACE-2 receptors
mediate the association between H. pylori infection and
stomach pain and diarrheal’. Since COVID-19 patients
frequently develop GI complications, the current study
aimed to evaluate H-pylori prevalence and its
associated factors in patients with COVID-19.

Methods

The ethics committee approved this cross-sectional
study at Shahid Beheshti University of Medical
Sciences (IR.SBMU.RETECH.REC.1399.1015). From
February to December 2021. This assessment was
conducted at Loghman Hakim hospital (Tehran, Iran)
on adult patients over 18 years old diagnosed with
COVID-19 infections by CT-scan imaging or Real-
Time PCR and physician assessment. Informed consent
was obtained from each subject and/or caregiver(s).
Blood samples of the patients were sent to the
laboratory under appropriate conditions. Anti H.pylori
antibody levels were measured according to the
manufacturer's instructions (Pishtaz Teb ELISA Kits,
Iran). Patients with a history of antibiotic therapy for H.
pylori infection were excluded from the study. Clinical
features, medical history, and serum biochemical
variables were compared between COVID-19+/H.
pylori+ and COVID-19+/H. pylori- groups of patients.
Statistical analysis was performed using SPSS Statistics
25.0 (Chicago, lllinois, USA). The data were
represented using frequency and percentage, mean and
standard deviation. The normal distribution of variables
was performed using the Kolmogorov-Smirnov test.
The Chi-square independent test or Fisher's test was
used to examine the relationship between qualitative
variables between groups. The T-test was used to
compare quantitative variables. P<0.05 was considered
statistically significant for all analyses, and P<0.07 was
considered borderline significance.
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Results

This study aimed to determine the frequency of H.
pylori and its associated factors in COVID-19 patients
at Loghman Hakim Hospital. In this descriptive cross-
sectional study, 215 patients were referred to the
hospital with acute respiratory symptoms, such as
fever, cough, and other coronary symptoms. Their
infection was confirmed using CT-scan imaging, a
real-time PCR test, and a specialist doctor's diagnosis.
H. pylori was found in 153 (71.2%) of the samples
(COVID-19+/H. pylori+), whereas the rest were
negative (COVID-19+/H. pylori-). The clinical
findings of patients between these two groups were
compared. Table 1 provides the demographic
characteristics of the patients with COVID-109.

The differences in medical history variables have been
assessed between the COVID-19+/H. pylori+ and
COVID-19+/H. pylori- groups (Table 2). The 100%
frequency refers to the prevalence of patients
mentioned in the same category. Variables, such as
having a history of cardiovascular disease,
hypertension, lung diseases, Gl disorders, renal

Table 1: Demographic background of Covid-19 patients.
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failure, diabetes, and other endocrine diseases, were not
significantly different between the two groups of
COVID-19+/H. pylori+ and COVID-19+/H. pylori-
patients (Table 2). Also, we compared the variables
related to the medications used by patients, and the
results are shown in Table 3. It seems that there is no
significant difference between COVID-19+/H. pylori+
and COVID-19+/H. pylori- patients.

In Table 4, we examined the laboratory findings
between the two COVID-19+/H. pylori+ and COVID-
19+/H. pylori- patients. Among the mentioned
variables, respiratory rate (P=0.07) and titer of H. pylori
(P<0.001) showed a significant difference between the
two groups. The respiratory rate was remarkably higher
in COVID-19+/H. pylori+ (20.75+4.51) in compare to
COVID-19+/H. pylori- (19.63+3.37) patients. Positive
participants had a mean H. pylori titer of 54.65+44.2,
while negative subjects had a mean titer of
9.18+10.48 (P=0.001).

Finally, we investigated the severity of the COVID-19
(mild, moderate, severe, and critical)/  H. Pylori
infection and found no significant correlation (P=0.219,
Table 5). As shown in Table 5, 9.8% of H. Pylori

Helicobacter

Total positive Negative p value
Age Mean SD 59.72 +17.23 61.24 +17.24 56.1+16.8 0.048€
Median (Range) 61 (20,100) 63 (20,100) 54.5 (23,90)
Sex female 78 (36.3%) 56 (36.6%) 22 (35.5%) 0.877*
male 137 (63.7%) 97 (63.4%) 40 (64.5%)
Education Illiterate 38 (22.5%) 28 (23.9%) 10 (19.2%) 0.205*
Primary 99 (58.6%) 71 (60.7%) 28 (53.8%)
Academic 32 (18.9%) 18 (15.4%) 14 (26.9%)
Marital married 131 (89.1%) 88 (88.9%) 43 (89.6%) 0.461*
Widow 10 (6.8%) 8 (8.1%) 2 (4.2%)
divorced 6 (4.1%) 3 (3.0%) 3 (6.3%)
Smoking 31 (21.1%) 19 (19.8%) 12 (23.5%) 0.672*
Cigarettes  Daily 9 (90.0%) 8 (88.9%) 1 (100.0%) 0.725*
Weekly 1 (10.0%) 1(11.1%) 0 (0.0%)
Hookahs  Daily 4 (57.1%) 3 (60.0%) 1 (50.0%) 0.809*
Weekly 3 (42.9%) 2 (40.0%) 1 (50.0%)
Alcohol 24 (15.5%) 16 (15.4%) 8 (15.7%) 0.961*
€ Based on t-test
*Based on chi-square and fisher Exact test
NBM 169 Novelty in Biomedicine 2022, 3, 167-77
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Table 2: The differences in medical history variables between the H. pylori + and H. pylori -.

Helicobacter

Total Positive Negative P-value*
Myocardial Infarction 10 (100.0%) 9 (100.0%) 1 (100.0%) 0.333
Angina 9 (100.0%) 6 (100.0%) 3(100.0%) 0.727
Hypertension 65 (100.0%) 49 (100.0%) 16 (100.0%) 0.507
Heart Failure 8 (100.0%) 7 (100.0%) 1 (100.0%) 0.4
Chronic Lung Diseases 1 (100.0%) 1 (100.0%) 0 (0.0%) .
Asthma 6 (100.0%) 4 (100.0%) 2 (100.0%) 0.75
Gastroesophageal Reflux 3 (100.0%) 1 (100.0%) 2 (100.0%) 0.8
Stomach Peptic Ulcer 7 (100.0%) 5 (100.0%) 2 (100.0%) 0.666
Inflammatory Heart Diseases 0 (0.0%) 0 (0.0%) 0 (0.0%) .
Diabetes 61 (100.0%) 49 (100.0%) 12 (100.0%) 0.412
Hypothyroid 7 (100.0%) 4 (100.0%) 3 (100.0%) 0.888
Hyperlipidemia 4 (100.0%) 2 (100.0%) 2 (100.0%) _
Hyperthyroid 2 (100.0%) 2 (100.0%) 0 (0.0%) _
Renal Failure 7 (100.0%) 6 (100.0%) 1 (100.0%) 0.444

* Based on chi-square and fisher Exact test

patients had a mild COVID-19 infection, 43.1% had a
moderate infection, 32.0% had a severe infection, and
15.0% had an acute infection. Disease with H. Pylori,
on the other hand, was linked to a poor prognosis in
patients with COVID-19 (P=0.044). The results
demonstrate that 68% in the H. pylori+ group were

discharged, 32% expired, 82.3% in the H. pylori- group
were discharged, and 17.7% expired (Table 5).

Table 6 shows the relationship between H. pylori
infection and BMI, respiration rate, pulse rate, systolic
blood pressure, and diastolic blood pressure. The
findings revealed that there is not any significant

Table 3: Comparison of variables related to the medications used by patients in the two groups.

Helicobacter

Total positive negative P-value*

ACEs & ARBs 49 (100.0%) 37 (100.0%) 12 (100.0%) 0.509
Calcium Channel Blocker 19 (100.0%) 15 (100.0%) 4 (100.0%) 0.967
Metformin 32 (100.0%) 24 (100.0%) 8 (100.0%) 0.524
Insulin 43 (100.0%) 32 (100.0%) 11 (100.0%) 0.533
Remdesivir 119 (100.0%) 77 (100.0%) 42 (100.0%) 0.71

Favipiravir 15 (100.0%) 11 (100.0%) 4 (100.0%) 0.588
Kaletra 5 (100.0%) 5 (100.0%) 0 (0.0%) -

Recigen 180 (100.0%) 126 (100.0%) 54 (100.0%) 0.604
Dexamethasone 65 (100.0%) 44 (100.0%) 21 (100.0%) 0.656
Arbidol 10 (100.0%) 8 (100.0%) 2 (100.0%) 0.5

Methylprednisolone 102 (100.0%) 74 (100.0%) 28 (100.0%) 0.557
Actemra 26 (100.0%) 17 (100.0%) 9 (100.0%) 0.7143
Prednisolone 9 (16.1%) 7 (20.6%) 2 (9.1%) 0.283

ACE, Angiotensin converting enzyme inhibitors and ARBs, Angiotensin |l Receptor Blockers inhibitors.

*P-value based on Fisher Exact and Chi-square
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Table 4: Comparison of quantitative variables related to the medications used by patients in the two groups.

Helicobacter p value®
Total Positive Negative
Median
Mean + SD (Range) Mean + SD Median (Range)
170
171 (116,19 0.189
Height 170.23 +11.18 (116,190) 169.34 + 10.74 0) 172 £11.92 175 (120,189)
80 8 0.589
Weight 82.02+19 (47,188) 81.4+1957  (47,188) 83.26 +17.98 80 (56,140) :
27.23 27.08
(17.71,56. (17.71,5 0.803
BMI 28.42 + 6.66 47) 28.32 £6.75 6.47) 28.63 +6.53 27.34 (20.28,47.1)
20 20 007
RR 20.43 +4.23 (12,39) 20.75 + 4,51 (12,39) 19.63 + 3.37 19 (14,31) :
85 86 0.337
PR 86.04 + 14.59 (49,149) 86.65 + 14.39 (49,149) 84.53 + 15.09 80 (50,130) ’
120 120 0676
SBP 124.67+18.94  (80,195) 125.02+19.74  (80,195) 123.82+16.9 125 (85,162) :
78 75
DBP 7601+11.25 (50,100 7552+11.67  (50,100) 77.23+10.12 80 (50,100) 0.25
37.1 37
(32.5,40.5 (325,40 0.638
T 37.37+0.78 ) 37.35+0.82 5) 37.41+0.68 37.25 (36,39.5)
12 12 0.963
o 1.44 +1.01 (0.5,11) 144 +1.11 (0.5,11) 1.45+0.72 1.2 (0.8,4.4) :
135 135
(10.1,161 (10.1,16 0.486
Na 135.28 +10.1 ) 134.96 + 11.83 1) 136.05 + 3.05 136 (130,144)
144 1435 0.255
FBS 181.84+98.25  (46,553) 187.69 +106.29  (46,553) 167.8+74.76 144 (85,366) :
9.2
9.2 (6.2,11
HbALc 9.01+1.85 (6.2,11.2) 9.01+1.85 2) o o o
o4 55 0.265
AST 63.89 + 40.29 (4,239) 66.04+42.95  (18,239) 58.5 + 32.48 48.5 (4,150) :
34.5 35 0.342
ALT 45.08 + 36.61 (2,299) 46.77 £ 39.66 (11,299) 40.91 + 27.56 33.5(2,117) '
176
164 (3.9,525 0.367
ALP 188.73 + 96.52 (3.9,717) 193.18 +92.72 ) 178.01 + 105.38 151 (73,717)
445 46 0453
ESR 46.16 £ 25.52 (3,124) 4712 +£26 (3,124) 43.96 + 24.47 40 (3,99) :
457 45,75
(0.6,4613 (0.6,461 0.543
CRP 77.59 + 337.18 ) 87.42 + 401.61 3) 54.34 + 35.93 437 (1.3,124.7)
437
(12.42,12 409 0.782
Ferritin 419.36 + 215.82 42) 416.41 +185.74  (16,920) 426.65 £278.96  453.5 (12.42,1242)
0.85 0.96
(0.13,105 (0.15,10 0.479
D Dimer 52.97 +229.07 2) 78.83 + 280.3 52) 1.24+1.09 0.85 (0.13,3.3)
Duration of
ICU
hospitalizati 0.657
on 7.25+4.61 6 (2,28) 7.14+£4.73 6 (2,28) 7.73+4.17 7 (3,21)
Ward add 0.03+0.16 0(0,1) 0.04 +0.19 0(0,1) 0+0 0 (0,0 0.17
Duration of
ward
hospitalizati 0.427
on 554 +2.68 5 (1,25) 542+2.75 5 (1,25) 5.78 +2.52 5 (2,16)
Titer. H. 26.4 36.4
Pylori 4154 + 42.96 (2,286) 54.65+44.2  (12,286) 9.18 + 10.48 6.75 (2,57) <0.001

€ Based on t-test

correlation between COVID-19+/H. pylori+ and
COVID-19+/H. pylori- patients (0.576, 0.380, 0.805,

0.689, 0.445, and 0.441, respectively).
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Table 5: Comparison of the severity and prognosis of the COVID-19 disease related to H. Pylori infection.

Prevalence of Helicobacter pylori infection and its associated factors in patients with COVID-19

Helicobacter

Total Positive Negative p value*
Severity  Mild 20 (9.3%) 15 (9.8%) 5(8.1%) 0.219
Moderate 102 (47.4%) 66 (43.1%) 36 (58.1%)
Severe 65 (30.2%) 49 (32.0%) 16 (25.8%)
Critical 28 (13.0%) 23 (15.0%) 5(8.1%)
Outcome Discharge 155 (72.1%) 104 (68.0%) 51 (82.3%) 0.044
Expire 60 (27.9%) 49 (32.0%) 11 (17.7%)

*p value based on chi-square test

Table 6: Comparison of Vital sign variables in COVID-19 patients in the two groups of H. pylori + and H. pylori -.

Helicobacter

Total positive negative p value*

BMI <25 45 (33.3%) 30 (33.3%) 15 (33.3%) 0.576
(25-30) 52 (38.5%) 33 (36.7%) 19 (42.2%)
(30-35) 20 (14.8%) 16 (17.8%) 4 (8.9%)
(35-40) 10 (7.4%) 7 (7.8%) 3(6.7%)
>=40 8 (5.9%) 4 (4.4%) 4 (8.9%)

RR =<16 28 (13.0%) 18 (11.8%) 10 (16.1%) 0.380
>16 187 (87.0%) 135 (88.2%) 52 (83.9%)

PR <=100 193 (89.8%) 138 (90.2%) 55 (88.7%) 0.805
>100 22 (10.2%) 15 (9.8%) 7 (11.3%)

SBP <=140 179 (83.3%) 126 (82.4%) 53 (85.5%) 0.689
>140 36 (16.7%) 27 (17.6%) 9 (14.5%)

DBP <=90 195 (90.7%) 137 (89.5%) 58 (93.5%) 0.445
>90 20 (9.3%) 16 (10.5%) 4 (6.5%)

Temperature <=37.5 131 (60.9%) 96 (62.7%) 35 (56.5%) 0.441
>37.5 84 (39.1%) 57 (37.3%) 27 (43.5%)

BMI, Body Mass Index; RR, respiratory rate; PR, pulse rate; SBP, systolic blood pressure; DBP, diastolic blood pressure.

*p value based on chi-square test

Discussion

Although new details about the symptoms and
treatment of COVID-19 disease are released daily, our
information on COVID-19 infection and treatment is
still limited®®. The link between the presence of H.
pylori, the world's most frequent infection, and the
COVID-19 virus is investigated in this study. We
observed that the frequency of H. pylori among 215
COVID-19 positive patients was 71.2%. Patients with
H. pylori had a higher mean age. and showed an
increased level of H. pylori titer compared to H.
pylori- patients. We did not observe any significant

NBM

difference in gender, education, or other demographic
characteristics between H. pylori+ and H. pylori-
infection in COVID-19 patients. Likewise, medical
history of previous disease and used medications were
not significantly different between the two groups of
COVID-19 patients with H. pylori+ and H. pylori-
infection.

Additionally, our findings showed that H. pylori
infection was correlated to the COVID-19 severity.
However, it seems that H. pylori infection is a
detrimental factor for the prognosis of the patients. Our
study adds to the previous findings and provides
evidence regarding the high prevalence of H. pylori in

Novelty in Biomedicine 2022, 3, 167-77
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COVID-19 patients.

The prevalence of H. pylori ranges between 7% to
87% worldwide, with lower rates in studies conducted
in European nations'®. H. pylori infection is more
common in developing countries compared to
developed communities. Numerous studies in various
nations have found that the prevalence of H. pylori
infection ranges from 20% in European countries? to
over 80% in some Eastern Mediterranean countries?.
Variations in the predicted prevalence rates were also
observed in research carried out in Iran. According to
Moosazadeh et al. meta-analysis, the prevalence of H.
pylori infection in the general population of Iran is
estimated to be 54%?22. However, the prevalence of H.
pylori infection in the Iranian population has
decreased in recent years 23, In the previous studies,
inconsistent findings have been observed between
non-COVID-19 viral and H. pylori infection*25, As
reported in a prior study, patients with chronic
bronchitis showed considerably higher H. pylori
seropositivity than controls (83.3% vs. 60%;
P=0.007)%.

Furthermore, patients with chronic obstructive
pulmonary disease (COPD) had a higher rate of H.
pylori seropositivity than healthy controls (54.7% vs.
23.5%, P=0.026)%. Similarly, chronic bronchitis has
been identified as the leading cause of death in patients
with peptic ulcers®. These findings imply that H.
pylori infection may enhance the chance of chronic
bronchitis. In the study by Ebule et al., the prevalence
of H. pylori was 41.9% among tuberculosis patients®.
According to Genc et al., H. pylori-positive was found
in 27.35 % of COVID-19 patients®®. In this regard, our
results showed that the prevalence of H. pylori was
71.2% among 215 patients with COVID-19.

Gl symptoms vary between 2 and 50%, with an
average of 10% related to COVID-19 infection®..
Previously, it has been shown that diarrhea and
abdominal pain did not affect the severity of the length
of covid-19 hospitalization®?. Although the exact
cause of diarrhea in COVID-19 infection is unknown,
ACE-2 receptors, located throughout the Gl tract, are
considered mainly involved. H. pylori and its toxins
have increased ACE-1, ACE-2, renin, and chymase
protein production in human and animal models®? 3,
Additionally, H. pylori-associated ACE-2
overexpression has been linked to bacterial virulence

NBM
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factors®®. According to the reports, the virus may cause
diarrhea after entering the cell, inducing malabsorption
and increased intestinal permeability. Furthermore, it
has been suggested that intestinal inflammation and
dysbiosis caused by ACE-2 alterations in intestinal
homeostasis may lead to diarrhea®. Further evaluation
is needed to find the correlation between Gl
manifestations in COVID-19 patients and H. pylori
infection and the modifications of the signaling
pathways, such as ACE-2 receptors in the Gl tract.
Age, sex, and socioeconomic status have all been linked
to H. pylori infection®® and the risk of chronic
bronchitis®’. The mean age of the patients in our study
was 59.72+17.23 years. We observed that the H. pylori-
positive group had a significantly higher average age
(61.24 + 17.24) than the H. pylori-negative (56.1 +
16.8) group. Age is closely related to the propensity of
COVID-19 comorbidities, contributing to the severity
of the disease®. Therefore, it suggests that H. pylori
infection can be a risk factor for older infected patients
by covid-19.

Additionally, several studies have revealed that male
gender, some ethnic groups, and patients with type 2
diabetes and other chronic diseases might be at
increased risk of adverse outcomes following severe
COVID-19 infection®4, lbrahim et al. investigated the
gender differences in the prevalence of H. pylori
infection in pediatric and adult populations. They
revealed that gastric cancer, the most prevalent
complication of H. pylori infection, was more common
in men. Male has been related to a higher frequency of
H. pylori infection in children and adults*?. However,
Ashtari et al. reported no correlation between sex and
H. pylori infection?®. Chronic bronchitis was more
common in H. pylori 1gG seropositive females than
non-infected females, as shown in a study of 3608
Chinese adults*®. Our study showed no significant
difference between the two groups of H. pylori-positive
and negative patients.

In contrast, it has been reported that the male gender is
more easily attacked by COVID-19 and more likely to
enter severe cases®. Regarding the previous research
findings, further studies with a large sample size are
recommended to evaluate the effects of gender
differences on COVID-19 patients infected with H.
pylori. Furthermore, there was no remarkable
difference between the two groups of H. pylori-positive

Novelty in Biomedicine 2022, 3, 167-77
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and negative patients regarding smoking status. In a
prior meta-analysis conducted by Vardavas and
Nikitara®®, it was reported that the smokers were 1.4
times more likely to have severe symptoms of
COVID-19 and 2.4 times more likely to be admitted
to an intensive care unit (ICU), need mechanical
ventilation, or die compared to nonsmokers. It may be
linked to an increased ACE2 gene expression in
smokers*,

Obesity is considered a risk factor for H. pylori
infection, and its prevalence is higher in obese people.
Furthermore, data suggests a link between BMI and
the severity of COVID-19 and mortality*>-*’. Obesity
(BMI 30 kg/m2) is also associated with a higher
incidence of COVID-19 acute infection and COVID-
19 in-hospital mortality*®. Similarly, Palaiodimos et
al. found that severe obesity (BMI 35 kg/m2) was
associated with a higher mortality*®. Meanwhile,
ACE2 is extensively expressed in adipose tissue.
These may cause obese individuals vulnerable to
COVID-19%. Some studies examined the potential
association outcomes of patients admitted to hospital
and compared progression to ICU or death with
obesity. Because either obesity itself or the severity of
COVID-19 disease could prompt admission to a
hospital, the association between these factors might
be spurious. A large population-based study found that
BMI>30 kg/m? was linked to an increased COVID-19
mortality rate than a BMI<30 kg/m?> . In a
community-based cohort study, Gao et al. found that
the hazard ratio of severe outcomes following
COVID-19, such as admission to hospital, admission
to ICU, or death increases gradually in BMI>23
kg/m?, which was not attributable to excess risks of
related diseases, such as type 2 diabetes. They found
that BMI was a more significant risk factor for
younger people aged 20-39 than older people (=80
years)®.. In our current study, the mean BMI of
COVID-19 patients was 28.42+6.66, and we did not
find any significant difference between H. pylori+/
COVID-19+ (28.32 + 6.75) and H. pylori-/ COVID-
19+ (28.63 £ 6.53) groups (P = 0.803). On the other
hand, respiratory rate, pulse rate, systolic and diastolic
blood pressure, and temperature did not show a
significant difference between the two H. pylori+/
COVID-19+ and H. pylori-/ COVID-19+ groups. We
did not notice any significant alterations in both H.
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pylori + and H. pylori - Covid-19 patients.

According to early findings, arterial hypertension is
linked to increased susceptibility to SARS-CoV-2
infection, a more severe course, and more COVID-19-
related mortality. A meta- analysis by Zhu et al.
showed that patients suffering from hypertension or
underlying cardiovascular diseases have a high risk of
developing severe manifestations of COVID- 192
After investigating the clinical characteristics of older
patients with COVID-19, Niu et al. discovered that 15%
of patients had hypertension, 5% had coronary heart
disease, and only 3% of all patients had diabetes®s.
Furthermore, COVID-19 may be influenced by major
pathophysiological hypertension mechanisms such as
stimulation of the renin-angiotensin system (RAS).
Angiotensin-converting enzyme 2 (ACE2) is a key
receptor for SARS-CoV-2 to enter host cells, forming a
link between COVID-19 and RAS®. Patients with
severe COVID-19 may present with a status of systemic
hyper-inflammation or cytokine storm®. In different
retrospective cohorts, severity and mortality-associated
risk factors have been reported®®, and acute kidney
injury (AKI) is described in up to 25% of patients®’.
Different studies highlight the importance of an
elevation of inflammatory mediators as the pathogenic
basis for the development of AKI, produced by
endothelial dysfunction, microangiopathy, and tubular
damage®®. Our results did not show any significant
difference in the medical history of myocardial
infarction, angina, heart failure, and hypertension
between two groups of H. pylori+/ COVID-19+ with H.
pylori-/ COVID-19+.

H. pylori infection may be responsible for various
endocrine®®. According to recent research,%® patients
with diabetes mellitus had a worse prognosis when
infected with COVID-19. Endothelial dysfunction is
considered a critical event for the infection and severity
of vascular damage in the patient infected with the
COVID-19. Type 2 diabetes mellitus should be viewed
as a relevant factor for endothelial damage in patients
infected with COVID-19¢1, However, we observed no
significant differences between H. pylori-positive and
H. pylori-negative regarding the diabetes history.
Furthermore, it should be noted that we also did not find
any correlation between pulmonary disease background
and H. pylori infection in COVID-19 patients. Chronic
activation against H. pylori and its toxins has been
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postulated to play a role in the etiology of lung and Gl
malignancies; however, research has failed to
establish conclusive evidence of this function®2. The
importance of virulent factors, particularly VacA and
CagA, has been discovered in investigations studying
the involvement of H. pylori in acute lung diseases®.
Nakashima et al. revealed the presence of H. pylori
VacA in human lung tissues, causing vacuolation and
the generation of IL-8 and IL-6 by airway epithelial
cells®.  However, the pathogenic mechanisms
underlying H. pylori's pulmonary effects are primarily
unknown’.

Furthermore, recent research provided evidence that
the presence of H. pylori was not correlated with the
clinical severity of COVID-19 disease, the
requirement for ventilation support therapy, or the
length of hospitalization in patients with COVID-19
infection®. Balamtekin et al. discovered that the
severity of COVID-19 infections' symptoms and
mortality rates are strongly related to the degree of
pulmonary system involvement. According to their
research, there was no correlation between the
prevalence of H. pylori and the severity of pulmonary
system disease linked with COVID-19 infections®’.
However, our study's findings showed a significant
correlation between the H. pylori infection and the
outcome of COVID-19 patients, but not the clinical
severity of the disease. The correlation between H.
pylori and extra-GI problems is based on acute and
chronic immune activation and an unbalanced
immune response to the bacteria and toxins®®.
Accordingly, further evaluation is needed to find the
correlation between COVID-19 and H. pylori
infection and the alterations of the signaling pathways,
such as ACE-2 receptors in the Gl tract.

Conclusion

Since H. pylori infection rates vary by geographic
area, age, and ethnicity, we designed a cross-sectional
study in Iran, where H. pylori infection is prevalent.
We evaluated the frequency of H. pylori in COVID-
19 positive patients and studied its correlation with
other associated factors. Our results revealed a 71.2%
frequency of H. pylori infection in COVID-19
subjects. ACE-2 receptors can mediate this effect.
However, further research is needed to evaluate the
signaling pathways. The variable of age was strongly
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higher in H. pylori +/COVID-19+ patients. This lack of
correlation can be related to the small sample size. Our
findings showed that H. pylori infection was
significantly correlated with the prognosis of the
disease. There is an urgent need for further studies with
a large sample size investigating the presence of H.
pylori and the covid-19 manifestations and underlying
mechanisms. Likewise, it is needed to evaluate the
effects of H. pylori on the requirement for ventilation
support therapy or the length of hospitalization in
patients  with  COVID-19 infection.  These
investigations can help us fully reveal the mechanism
of Gl symptoms in COVID-19 disease, elucidate the
relationship between Gl and respiratory system
findings, and better understand COVID-19, which is
still a terrible enigma.

Acknowledgment

The authors would like to thank the Clinical Research
Development Unit (CRDU) of Loghman Hakim
Hospital, Shahid Beheshti University of Medical
Sciences, Tehran, Iran for their cooperation and
assistance throughout the period of study.

References

1. Baj J, Karakuta-Juchnowicz H, Teresinski G, Buszewicz G,
Ciesielka M, Sitarz E, et al. COVID-19: Specific and Non-Specific
Clinical Manifestations and Symptoms: The Current State of
Knowledge. J Clin Med. 2020;9(6):1753.

2. Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus
outbreak of global health concern. Lancet. 2020;395(10223):470-3.

3. D'Amico F, Baumgart DC, Danese S, Peyrin-Biroulet L. Diarrhea
During COVID-19 Infection: Pathogenesis, Epidemiology,
Prevention, and Management. Clin Gastroenterol Hepatol.
2020;18(8):1663-72.

4, Baradaran Ghavami S, Pourhamzeh M, Farmani M, Keshavarz H,
Shahrokh S, Shpichka A, et al. Cross-talk between immune system and
microbiota in COVID-19. Expert review of gastroenterology &
hepatology. 2021 (just-accepted).

5. Jones NL, Koletzko S, Goodman K, Bontems P, Cadranel S,
Casswall T, et al. Joint ESPGHAN/NASPGHAN Guidelines for the
Management of Helicobacter pylori in Children and Adolescents
(Update 2016). J Pediatr Gastroenterol Nutr. 2017;64(6):991-1003.

6. de Korwin JD, laniro G, Gibiino G, Gasbarrini A. Helicobacter
pylori infection and extragastric diseases in 2017. Helicobacter.
2017;22 Suppl 1.

7. GonzAlez 1, Araya P, Rojas A. Helicobacter pylori infection and
lung cancer: New insights and future challenges. Chinese Journal of
Lung Cancer. 2018;21(9):658.

8. Kanbay M, Gur G, Akcay S, Yilmaz U. Helicobacter pylori
seroprevalence in patients with chronic bronchitis. Respiratory

Novelty in Biomedicine 2022, 3, 167-77



Nikpour et al.

medicine. 2005;99(10):1213-6.

9. Perri F, Clemente R, Festa V, De Ambrosio CC, Quitadamo M,
Fusillo M, et al. Serum tumour necrosis factor-alpha is increased in
patients with Helicobacter pylori infection and CagA antibodies.
Italian journal of gastroenterology and hepatology. 1999;31(4):290-
4.

10. Salama NR, Hartung ML, Miiller A. Life in the human stomach:
persistence strategies of the bacterial pathogen Helicobacter pylori.
Nat Rev Microbiol. 2013;11(6):385-99.

11. Muhammad JS, Sugiyama T, Zaidi SF. Gastric
pathophysiological ins and outs of helicobacter pylori: a review. J
Pak Med Assoc. 2013;63(12):1528-33.

12. Klausz G, Buzés E, Scharek P, Tiszlavicz L, Gyulai Z, Ful6p
AK, et al. Effects of Helicobacter pylori infection on gastric
inflammation and local cytokine production in histamine-deficient
(histidine  decarboxylase knock-out) mice. Immunol Lett.
2004;94(3):223-8.

13. Sugimoto M, Yamaoka Y, Shirai N, Furuta T. Role of renin-
angiotensin system in gastric oncogenesis. J Gastroenterol Hepatol.
2012;27(3):442-51.

14. LanJ, Ge J, YuJ, Shan S, Zhou H, Fan S, et al. Structure of the
SARS-CoV-2 spike receptor-binding domain bound to the ACE2
receptor. Nature. 2020;581(7807):215-20.

15. Bennett D, Bargagli E, Refini RM, Campagna MS, Gennari L,
Nuti R, et al. Helicobacter pylori seroprevalence in patients with
idiopathic pulmonary fibrosis. European Respiratory Journal.
2014;43(2):635-8.

16. Wang L, Guan Y, Li Y, Liu X, Zhang Y, Wang F, et al.
Association between chronic respiratory diseases and Helicobacter
pylori: A meta-analysis. Archivos de Bronconeumologia (English
Edition). 2015;51(6):273-8.

17. Fazeli M, Pazira S, Pourhossein B, Rasooli A, Ansari N, Jalilian
FAJNIB. Positive Result for SARS-CoV-2 RNA Test after a Long
Time for the Patient with COVID-19 even after Discharge from the
Hospital.9(3):152-5.

18. Genc AB, Yaylaci S, Dheir H, Senocak D, Ozozen E, Issever K,
et al. The prevalence of Helicobacter pylori and its effect on
prognosis of patients with COVID-19. Medical Science and
Discovery. 2021,8(4):208-12.

19. Ford AC, Axon ATR. Epidemiology of Helicobacter pylori
infection and Public Health Implications. Helicobacter.
2010;15(s1):1-6.

20. O'Donohoe J, Sullivan P, Scott R, Rogers T, Brueton M, Barltrop
D. Recurrent abdominal pain and Helicobacter pylori in a
community- based sample of London children. Acta Paediatrica.
1996;85(8):961-4.

21. Eshraghian A. Epidemiology of Helicobacter pylori infection
among the healthy population in Iran and countries of the Eastern
Mediterranean Region: a systematic review of prevalence and risk
factors.  World  journal ~ of  gastroenterology: ~ WIJG.
2014;20(46):17618.

22. Moosazadeh M, Lankarani KB, Afshari M. Meta-analysis of the
prevalence of Helicobacter pylori infection among children and
adults of Iran. International journal of preventive medicine. 2016;7.
23. Ashtari S, Pourhoseingholi MA, Molaei M, Taslimi H, Zali MR.
The prevalence of Helicobacter pylori is decreasing in Iranian
patients. Gastroenterology and hepatology from bed to bench.

NBM

Prevalence of Helicobacter pylori infection and its associated factors in patients with COVID-19

2015;8(Suppl1):S23.

24. Nkuize M, De Wit S, Muls V, Delforge M, Miendje Deyi VY,
Cadiere GB, et al. HIV-Helicobacter pylori co-infection: antibiotic
resistance,  prevalence, and risk  factors.  PloS  one.
2015:10(12):20145119.

25. Nevin DT, Morgan CJ, Graham DY, Genta RM. Helicobacter
pylori gastritis in HIV- infected patients: A review. Helicobacter.
2014;19(5):323-9.

26. Sarfo FS, Eberhardt KA, Dompreh A, Kuffour EO, Soltau M,
Schachscheider M, et al. Helicobacter pylori infection is associated
with higher CD4 T cell counts and lower HIV-1 viral loads in ART-
naive  HIV-positive  patients in  Ghana.  Plos  one.
2015;10(11):e0143388.

27. Roussos A, Tsimpoukas F, Anastasakou E, Alepopoulou D, Paizis
I, Philippou N. Helicobacter pylori seroprevalence in patients with
chronic bronchitis. Journal of gastroenterology. 2002;37(5):332-5.

28. Siva R, Birring SS, Berry M, Rowbottom A, Pavord ID. Peptic
ulceration, Helicobacter pylori seropositivity and chronic obstructive
pulmonary disease. Respirology. 2013;18(4):728-31.

29. Bonnevie O. Causes of death in duodenal and gastric ulcer.
Gastroenterology. 1977;73(5):1000-4.

30. Ebule Al, Ndze VN, Thierry NK, Etienne G, Vanella NHI,
Nibeline BTN, et al. Association of Helicobacter pylori Infection with
Respiratory Diseases in Cameroon Patients, Using GastroPanel®
Serological Biomarkers (Pepsinogen |; Pepsinogen Il; Gastrin-17;
Helicobacter pylori 1gG). Journal of Advances in Microbiology.
2021:23-8.

31. Zandi M, Nasimzade S, Pourhossein B, Fazeli M. A Snapshot Of
Different Types Of Under Research Vaccines A Gainst Covid 1 9: A
Review. 2020.

32. Mo P, Xing Y, Xiao Y, Deng L, Zhao Q, Wang H, et al. Clinical
characteristics of refractory COVID-19 pneumonia in Wuhan, China.
Clinical infectious diseases. 2020.

33. Sugimoto M, Ohno T, Yamaoka Y. Expression of angiotensin 11
type 1 and type 2 receptor mRNAs in the gastric mucosa of
Helicobacter pylori-infected Mongolian gerbils.  Journal  of
gastroenterology. 2011;46(10):1177-86.

34. Sugimoto M, Ohno T, Graham DY, Yamaoka Y. Gastric mucosal
interleukin- 17 and- 18 mRNA expression in Helicobacter pylori-
induced Mongolian gerbils. Cancer science. 2009;100(11):2152-9.

35. Hallersund P, Helander HF, Casselbrant A, Edebo A, Féndriks L,
Elfvin A. Angiotensin Il receptor expression and relation to
Helicobacter pylori-infection in the stomach of the Mongolian gerbil.
BMC gastroenterology. 2010;10(1):1-11.

36. Feldman M, Scharschmidt B, Sleisenger MH. Gastrointestinal and
liver disease. ENDOSKOPIE HEUTE. 1998;11:221-.

37. Gomez FP, Rodriguez-Roisin R. Global Initiative for Chronic
Obstructive Lung Disease (GOLD) guidelines for chronic obstructive
pulmonary disease. Current opinion in pulmonary medicine.
2002;8(2):81-6.

38. Hu J, Wang Y. The Clinical Characteristics and Risk Factors of
Severe COVID-19. Gerontology. 2021;67(3):255-66.

39. Williamson EJ, Walker AJ, Bhaskaran K, Bacon S, Bates C,
Morton CE, et al. Factors associated with COVID-19-related death
using OpenSAFELY. Nature. 2020;584(7821):430-6.

40. Barron E, Bakhai C, Kar P, Weaver A, Bradley D, Ismail H, et al.
Associations of type 1 and type 2 diabetes with COVID-19-related

Novelty in Biomedicine 2022, 3, 167-77



Prevalence of Helicobacter pylori infection and its associated factors in patients with COVID-19

mortality in England: a whole-population study. The lancet Diabetes
& endocrinology. 2020;8(10):813-22.

41. Garg S, Kim L, Whitaker M, O'Halloran A, Cummings C,
Holstein R, et al. Hospitalization rates and characteristics of patients
hospitalized with laboratory-confirmed coronavirus disease 2019—
COVID-NET, 14 States, March 1-30, 2020. Morbidity and mortality
weekly report. 2020;69(15):458.

42. Ibrahim A, Morais S, Ferro A, Lunet N, Peleteiro B. Sex-
differences in the prevalence of Helicobacter pylori infection in
pediatric and adult populations: systematic review and meta-analysis
of 244 studies. Digestive and Liver Disease. 2017;49(7):742-9.

43. Rosenstock SJ, Jargensen T, Andersen LP, Bonnevie O.
Association of Helicobacter pylori infection with lifestyle, chronic
disease, body-indices, and age at menarche in Danish adults.
Scandinavian journal of public health. 2000;28(1):32-40.

44. Vardavas ClI, Nikitara K. COVID-19 and smoking: A systematic
review of the evidence. Tob Induc Dis. 2020;18:20.

45. Meng K, Guan H. [Clinical characteristics and outcomes of 112
cardiovascular disease patients infected by 2019-nCoV].[J].
Zhonghua Xin Xue Guan Bing Za Zhi. 2020;48:E004.

46. Wu J, Li W, Shi X, Chen Z, Jiang B, Liu J, et al. Early antiviral
treatment contributes to alleviate the severity and improve the
prognosis of patients with novel coronavirus disease (COVID- 19).
Journal of internal medicine. 2020;288(1):128-38.

47. Arslan E, Atlgan H, Yavasoglu I. The prevalence of
Helicobacter pylori in obese subjects. European Journal of Internal
Medicine. 2009;20(7):695-7.

48. DuY, LvY, ZhaW, Zhou N, Hong X. Association of body mass
index (BMI) with critical COVID-19 and in-hospital mortality: A
dose-response meta-analysis. Metabolism. 2021;117:154373.

49. Palaiodimos L, Kokkinidis DG, Li W, Karamanis D, Ognibene
J, Arora S, et al. Severe obesity, increasing age and male sex are
independently associated with worse in-hospital outcomes, and
higher in-hospital mortality, in a cohort of patients with COVID-19
in the Bronx, New York. Metabolism. 2020;108:154262.

50. Jia X, YinC, Lu S, Chen 'Y, Liu Q, Bai J, et al. Two things about
COVID-19 might need attention. 2020.

51. Gao M, Piernas C, Astbury NM, Hippisley-Cox J, O'Rahilly S,
Aveyard P, et al. Associations between body-mass index and
COVID-19 severity in 6- 9 million people in England: a prospective,
community-based, cohort study. The Lancet Diabetes &
Endocrinology. 2021;9(6):350-9.

52. Zhu Z, Wang M, Lin W, Cai Q, Zhang L, Chen D, et al. Cardiac
biomarkers, cardiac injury, and comorbidities associated with severe
illness and mortality in coronavirus disease 2019 (COVID-19): A
systematic review and meta-analysis. Immun Inflamm Dis.
2021;9(4):1071-100.

53. Niu S, Tian S, Lou J, Kang X, Zhang L, Lian H, et al. Clinical
characteristics of older patients infected with COVID-19: A

NBM

177

Nikpour et al.

descriptive study. Archives
2020;89:104058.

54. Savoia C, Volpe M, Kreutz R. Hypertension, a Moving Target in
COVID-19: Current Views and Perspectives. Circ Res.
2021;128(7):1062-79.

55. McGonagle D, Sharif K, O'Regan A, Bridgewood C. The role of
cytokines including interleukin-6 in COVID-19 induced pneumonia
and macrophage activation syndrome-like disease. Autoimmunity
reviews. 2020;19(6):102537.

56. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course
and risk factors for mortality of adult inpatients with COVID-19 in
Wuhan, China: a retrospective cohort study. The lancet.
2020;395(10229):1054-62.

57. Yang X, Yu Y, Xu J, Shu H, Liu H, Wu Y, et al. Clinical course
and outcomes of critically ill patients with SARS-CoV-2 pneumonia
in Wuhan, China: a single-centered, retrospective, observational study.
The Lancet Respiratory Medicine. 2020;8(5):475-81.

58. Joannidis M, Forni LG, Klein SJ, Honore PM, Kashani K,
Ostermann M, et al. Lung—kidney interactions in critically ill patients:
consensus report of the Acute Disease Quality Initiative (ADQI) 21
Workgroup. Intensive care medicine. 2020;46(4):654-72.

59. Papamichael KX, Papaioannou G, Karga H, Roussos A, Mantzaris
GJ. Helicobacter pylori infection and endocrine disorders: is there a
link? World journal of gastroenterology: WJG. 2009;15(22):2701.

60. Mantovani A, Byrne CD, Zheng M-H, Targher G. Diabetes as a
risk factor for greater COVID-19 severity and in-hospital death: a
meta-analysis of observational studies. Nutrition, Metabolism and
Cardiovascular Diseases. 2020;30(8):1236-48.

61. Alvarado-Vasquez N. Could a family history of type 2 diabetes be
a risk factor to the endothelial damage in the patient with COVID-19?
Med Hypotheses. 2021;146:110378-.

62. GonzAlez |, Araya P, Rojas A. Helicobacter Pylori Infection and
Lung Cancer: New Insights and Future Challenges. Zhongguo Fei Ai
Za Zhi. 2018;21(9):658-62.

63. Muhammad JS, Sugiyama T, Zaidi SF. Gastric pathophysiological
ins and outs of helicobacter pylori: a review. J Pak Med Assoc.
2013;63(12):1528-33.

64. Arismendi Sosa AC, Salinas Ibafiez AG, Pérez Chaca MV, Penissi
AB, Gomez NN, Vega AE. Study of Helicobacter pylori infection on
lung using an animal model. Microb Pathog. 2018;123:410-8.

65. Kakodkar P, Kaka N, Baig MN. A Comprehensive Literature
Review on the Clinical Presentation, and Management of the Pandemic
Coronavirus Disease 2019 (COVID-19). Cureus. 2020;12(4):e7560.
66. Jones NL, Koletzko S, Goodman K, Bontems P, Cadranel S,
Casswall T, et al. Joint ESPGHAN/NASPGHAN guidelines for the
management of Helicobacter pylori in children and adolescents
(update 2016). Journal of pediatric gastroenterology and nutrition.
2017;64(6):991-1003.

of gerontology and geriatrics.

Novelty in Biomedicine 2022, 3, 167-77



