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Abstract
This study was designed to evaluate the impact of the COVID-19 pandemic on the prevalence of Helicobacter pylori - associated 

gastritis. Retrospective analysis was performed on all gastric biopsy cases collected at the Sinai Health System - Chicago during 
both pre-pandemic (12/2017 – 11/2019) and pandemic (12/2020 – 11/2022) periods. Helicobacter pylori prevalence markedly 
decreased during the pandemic period (30.8% pre-pandemic vs 20.7% pandemic) across all age groups, particularly in the younger-
aged and middle-aged groups. There was no significant gender-related predilection detected. The significant decline in Helicobacter 
pylori infection may be related to COVID-19 pandemic-related lifestyle alterations.
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Introduction
The United States Department of Health and Human Services 

(HHS) declared the severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) outbreak a public health emergency in the United 
States on Jan 31, 2020. SARS-CoV-2, which causes coronavirus 
disease 2019 (COVID-19), is spread primarily through airborne 
particles and droplets [1]. Since the beginning of this outbreak, 
over 1 million COVID-19-related deaths have been confirmed. This 
outbreak demonstrated a high mortality rate and expanded globally, 
becoming one of the deadliest pandemics in human history. Several 
steps were taken by the Centers for Disease Control and Prevention 
(CDC) to prevent the rapid growth of this airborne infectious 
disease in the US, including mask mandates, social distancing, and 
routine testing.

These policies created a dramatical lifestyle change for many 
during this pandemic. Demand for better hygiene increased, and  
many individuals participated in social distancing, minimized 
travelling, avoided social gathering and dining, and worked 
remotely. Helicobacter Pylori (H. pylori) is a gram-negative, spiral- 

 

shaped bacterium that lives naturally in the mouth and stomach. 
Fifty percent of the population worldwide and 30-40% of population 
in the United States is infected with H. pylori in their lifetime, with 
an especially high prevalence rate in lower socioeconomic regions 
[2]. Most of these individuals have no clinical symptoms and are 
asymptomatic carriers of the bacteria. However, the bacteria can 
break down gastric mucosa lining and cause acute and/or chronic 
inflammation. The complications of the infection can be persistent 
gastritis, peptic and duodenal ulceration, gastric cancer, and 
lymphoma [3,4].

H. pylori can spread through contact between individuals, 
consumption of contaminated food, and ingestion of water from 
an unreliable source [5,6]. Living in a crowded area with frequent 
social contact is considered as a high-risk factor of infection. In 
the current study, we expected that the dramatic personal lifestyle 
alterations (i.e., decreased social activity and increased demand 
of personal hygiene) during the COVID-19 pandemic would have 
strongly impacted the routes of H. pylori transmission, which would 
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subsequently suppress the bacteria’s prevalence/incidence in the 
community.

Methods
Study Design and Case Collection

We conducted a retrospective analysis of all gastric biopsies 
performed in the Sinai Healthcare System – Chicago, during the pre-
pandemic (Dec 2017 - Nov 2019) and pandemic (Dec 2020 - Nov 
2022) periods. This study was reviewed and approved by Mount 
Sinai Hospital Institutional Review Board (IRB #: MSH-IRB-22-44). 
Cases from patients subjected to the endoscopic examination and 
gastric biopsy were retrieved through the MEDITECH information 
system at Mount Sinai Hospital. Patients of both genders (male and 
female) and all ages (19-89 years old) were included. Cases with 
suboptimal tissue sampling for histological evaluation or equivocal 
diagnosis in H. pylori infection (after immunohistochemical stain) 

were excluded from this study. Monthly case volumes and H. pylori 
positivity rates were recorded.

Data Analysis

The influence of the pandemic on the H. pylori infection rate 
was calculated by comparing pre-pandemic months to their 
matched pandemic months using a student’s t-test. The statistical 
significance for the t-test was set at a two-sided p < 0.05. The 
patients were further divided into two subgroups, male and female, 
to assess the possible gender predilection in H. pylori infection 
during pre-pandemic and pandemic periods. The influence of the 
pandemic on different age groups were also addressed by dividing 
cases into three subgroups: the youth group (<30 years old), middle-
aged group (30-60 years old), and elderly group (>60 years old). 
The overall infection rate of H. pylori in each subgroup during the 
pandemic was calculated and expressed as (positive case number / 
total case number) x 100%.

Results

Figure 1: Influence of COVID-19 pandemic on H. Pylori prevalence. A) During pandemic, the monthly H. Pylori-positive rate was 
significantly decreased (20.7 ± 4.7 %, pandemic vs 30.8 ± 7.2 %, pre-pandemic; mean ±SE, *P<0.01).  B) H. Pylori-infection showed 

no apparent gender predilection in both pre-pandemic and pandemic periods. C) Pandemic-associated declines of H. Pylori 
infection were seen across all age groups.
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Figure 2: Monthly H. Pylori infection rates in the observed two-year periods of per-pandemic and pandemic, respectively.

During the observed two-year pre-pandemic period, 1,952 
patients received gastric biopsies at Mount Sinai Hospital. Monthly 
biopsy numbers ranged from 53 to 158, and the monthly positivity 
rate was between 14.5% to 43.4%. Within the same length of time, 
the procedure volume during the pandemic essentially remained 
unchanged, totaling to 1,920 cases, and the monthly biopsy numbers 
ranged from 19 and 126 cases. The monthly positivity rates during 
the pandemic period ranged from 13.5% to 28.7%. Compared 
with the pre-pandemic period, a sharp and statistically significant 
decrease in H. pylori positivity rate was noted (20.7±4.7% vs 
30.8±7.2%, pandemic vs pre-pandemic; p < 0.01) (Figure 1A). The 
positivity rates of each month in both pre-pandemic and pandemic 
periods are shown in the scatter plot, in which a declining trend 
was clearly demonstrated (Figure 2). It was noted that compared to 
the male patients, 50% more female patients received endoscopic 
examination/biopsy procedures during the pre-pandemic period 
(female vs male: 1171 vs 781). This number increased to 72.4% 
during pandemic period (female vs male: 1216 vs 705).

However, there was no gender predilection detected in the 
H. pylori infection at both pre-pandemic and pandemic periods 
(Female vs male: 30.4 % vs 28.4 %, pre-pandemic; 20.8 % vs 21.1 
%, pandemic; Figure 1B). In the current study, the youngest age of 
patients was 19 years old. Therefore, no cases from children were 
included in this project. In addition to gender, the patients were 
divided into three age groups:

a) youth, <30 years old (n=117 pre-pandemic, n=121 pandemic)

b) middle age, 30-60 years old (n=1093 pre-pandemic, n=1158 
pandemic)

c) elderly: >60 years old (n=741 pre-pandemic, n=642 pandemic).

The results revealed that during the pre-pandemic period, 
the middle-age group showed the highest infection rate (31.6%), 
followed by the youth group (30.8%). The elderly group had the 
lowest infection rate overall (26.5%). Although the pandemic 
markedly decreased infection rates across all age groups, the biggest 
impact was detected in the youth group (30.8% pre-pandemic vs 
18.2% pandemic) (Figure 1C).

Discussion
The COVID-19 pandemic has had a profound and a far-reaching 

impact on social and economic infrastructures and has led to 
tremendous disruptions in the healthcare system. The drastic 
changes in people’s lifestyles during the pandemic have been linked 
with alterations in risk and prognoses in many infectious diseases. 
In this study, we are the first to report that the COVID-19 pandemic 
is associated with a significant decrease in H. pylori prevalence 
across all age groups. It has impacted the youth group the most, 
with much less influence on the elderly group. Although female 
patients are more prone to report abdominal discomfort and 
receive endoscopic procedures, there were no gender predilections 
observed in H. pylori infection in both pre-pandemic and pandemic 
periods. H. pylori infection has been linked to various respiratory 
diseases in previous studies, including chronic bronchitis and 
pulmonary tuberculosis [7,8].

More interestingly, studies suggest that H. Pylori infection may 
facilitate / potentiate SARS-CoV-2 virus transmission by increased 
expression of the angiotensin converting enzyme-2 (ACE-2) 
receptors in the gastrointestinal tract [9,10]. Therefore, H. Pylori 
infection in patients with COVID-19 has been recently addressed 
in multiple studies. Nikpour S, et al. detected an extremely high 
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prevalence of H. pylori in a COVID-19 positive population (71.2 
% H. pylori positive rate) [11]. Because of the high prevalence, a 
concurrent surge of H. pylori infection during the pandemic would 
be expected, considering the extremely contagious nature of SARS-
CoV-2. However, it should be noted that other studies conducted by 
Balamtekin N, et al. and Genc A, et al. found no significant increase 
of H. pylori co-infection [12,13]. All these studies are composed of 
small research samples, and large sized, multi-center cohort studies 
are needed to elucidate the possible relationship between H. pylori 
positivity and SARS-CoV-2 infection.

Nevertheless, our study mainly focused on the alteration of 
H. pylori prevalence during COVID-19 pandemic period, with no 
intention of exploring the underlying pathogenic relationship or 
crosstalk between these two pathogens. We considered that the 
various hygiene mandates/recommendations during the pandemic 
established a perfect epidemiological model to evaluate the 
preventive measures in community infectious diseases, including 
H. pylori. As we expected, the occurrence of the COVID-19 pandemic 
led to a significant decrease in the prevalence of H. pylori infection. 
Although the underlying cause is uncertain, personal lifestyle 
changes must be considered as a potential contributor because 
health professionals believe that direct contact with infected 
patients, drinking unreliable water, and eating contaminated foods 
are the main risk factors of disease spreading.

During the pandemic, governments enforced social distancing 
policies, stressing the importance of personal hygiene, which 
consequently forced many public gathering spaces to close. All these 
steps can potentially interrupt the spreading pathways of H. pylori, 
and theoretically decrease the opportunity of infection. Compared 
to the elderly, young and middle-aged adults are more likely to be 
socially active, which may explain higher H. pylori infection rates 
detected within these two age groups. During pandemic, the largest 
decrease in H. pylori prevalence was seen in the youth group, 
further supporting our hypothesis. There are several limitations in 
this study. First, a total of 3855 gastric biopsy cases were collected 
from the pre-pandemic period (2017-2019;1952 cases) and the 
pandemic period (2020-2022;1903 cases). Although a large sample 
size was achieved, the statistical power in some subgroups could be 
improved (i.e., the youth groups had case numbers of 117 for the 
pre- pandemic and 121 for the pandemic).

Second, this study was performed within the population located 
within the west urban area of Chicago. Therefore, this finding 
is limited and may not represent other urban areas or adjacent 
suburbs with different socioeconomic settings. Multi-center cohort 
studies may be necessary to resolve these limitations. Third, during 
the pandemic period, COVID-19 screening was mandated and 
applied to all patients of elective procedures. Only patients who 
tested negative for COVID-19 were admitted for this procedure. 
This process may have led to a selective bias in our final analysis. 
Additionally, due to the same reason, a direct correlation between 
COVID-19 infection and H. pylori positivity cannot be captured. 
Lastly, there are some other risk factors of H. pylori infection, such 

as alcohol use and diabetes [14,15], which are most likely impacted 
by lifestyle changes, and became the confounding factors of this 
study.

Conclusion
The H. pylori prevalence rate significantly decreased during 

COVID-19 pandemic and may be associated with decreased social 
activity and increased personal hygiene demand.
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