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Summary

Gastric cancer in the United States is characterised by marked racial and ethnic disparities. Widespread declines in
Helicobacter pylori prevalence have contributed to declining gastric cancer incidence. However, H pylori prevalence
shows the same persistent racial and ethnic disparities seen in gastric cancer. The most recent population estimates
of H pylori prevalence in the United States are from the late 1990s and early 2000s and only include three specific
racial and ethnic groups. We conducted a scoping review to supplement existing population estimates and assess
H pylori seroprevalence trends over by age and birth cohort with available data. We found the extant data suggest
considerable variation in H pylori prevalence between racial and ethnic groups in the United States and evidence that
age and birth cohort trends may differ between groups. We also found that the extant data were limited in
generalizability and insufficient to describe trends in many cases.
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Introduction

Gastric cancer (GC) is the fourth leading cause of
cancer death worldwide' and, while it is relatively rare
in the United States (US),” it has some of the starkest
disparities among any cancer in the nation. As
recently as 2020, GC was ranked as the cancer with
the largest Hispanic-White and the second largest
Black-White disparities in mortality.** GC incidence
has declined steadily over the past decades, never-
theless marked racial-ethnic disparities persist.’
Furthermore, mortality for GC in the US has not
shown the same decline, staying largely steady over
the past few decades, and continuing to show the
disparities seen in GC incidence.® In recent years,
there has also been concern about the increasing
incidence of GC in young people, including Non-
Hispanic White (NHW) women, Hispanic men and
Hispanic women.” "

*Corresponding author.
E-mail address: mercedes.mcmahon@childrens.harvard.edu (M.V.
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H pylori is estimated to be responsible for almost
90% of non-cardia GC cases, and about 6.2% of all
cancers worldwide.'""? Like GC, H pylori prevalence can
vary widely between race/ethnicity groups within a
single country, and persistent racial-ethnic disparities in
H pylori prevalence in the US have been documented for
several decades.””"” Declines in H pylori prevalence have
been the main contributor to the simultaneous declines
in GC incidence since the 1970s,"'* however no sub-
stantive inquiry has been made into how race/ethnicity
group differences in H pylori prevalence over time have
affected GC disparities in the US. Currently, population
screening for H pylori is not recommended in the
US."”?* Evidence for targeted screening in groups at
high risk for H pylori associated GC (e.g., race/ethnicity
groups in the US with evidence of high H pylori prev-
alence, recent immigrants from countries with high H
pylori prevalence, etc.) is mixed and the implementation
of existing recommendations in clinical practice is
varied.'*?!%2

Understanding changing patterns of H pylori preva-
lence through the lifespan and over time is a critical
component of any proposed screening strategy. The age-
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effect pattern of increased H pylori seroprevalence by
age has been recognised since the 1980s and is seen
across many different cultural and economic contexts.”
Then in the 1990s, evidence emerged that the age effect
observed in prior cross-sectional research may have
been primarily the result of a cohort effect, in which
the age differences are driven not by the age itself but by
the year of birth.**** Subsequent research supports the
presence of a combination of age effect, with the vast
majority of H pylori acquisition occurring in childhood,*
and cohort effect, with younger generations having
lower prevalence than older generations at the same
age5.2/1,25,27,28

The most recent national estimates of H pylori
seroprevalence in the US are data from the National
Health and Nutrition Examination Survey (NHANES).
Unfortunately, these estimates are over 20 years old and
contain only three specific racial and ethnic groups;
Non-Hispanic Black (NHB), Non-Hispanic White
(NHW), and Mexican-American, with all others in the
“Other” group.”* The data available suggests persistent
racial and ethnic disparities remain''®; however, no
studies have investigated how age and cohort effects on
H pylori prevalence may differ between racial and ethnic
groups in the US.

The purpose of this scoping review is to supplement
existing H pylori seroprevalence estimates from
NHANES, to broaden our understanding of race/
ethnicity-specific trends in H pylori seroprevalence in
the US over time and across the lifespan.

Methods

Overview

We conducted a scoping review of articles in PubMed
and Embase that included race or ethnicity-specific H
pylori seroprevalence estimates for the US. Studies which
used data from NHANES collected in 1991 (NHANES
III) or 2000 (NHANES 1999-2000) were excluded from
the search because we had access to the primary data.

We used the five mutually exclusive race/ethnicity
groups from the Surveillance, Epidemiology, and End
Results (SEER) program: Hispanic, all races (Hispanic);
Non-Hispanic American Indian/Alaska Native (AI/AN);
Non-Hispanic Asian/Pacific Islander (API); Non-
Hispanic Black (NHB) and Non-Hispanic White
(NHW) for our analysis.”’ These groups were chosen to
align with available cancer statistics and population es-
timates.”’ If more specific racial or ethnic groupings
were given in the source articles (e.g., Japanese-
American, Mexican-American) they were recoded into
the appropriate SEER grouping.

Our review was conducted according to the guide-
lines laid out in the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses extension for
Scoping reviews (PRISMA-ScR) checklist” (see
Supplement A for checklist).

Data sources and charting

Our search was conducted using PubMed and Embase
with an initial search on December 8th 2021 and an
updated search on September 28th 2022 using search
terms developed with guidance from a research
librarian at the Boston Children’s Hospital Library
(Supplement B for full search enquiry). There were no
publication date restrictions imposed on the search. The
references of the publications identified in the initial
search, as well as any review articles were reviewed to
identify additional sources. Additional supplemental
searching of publications by key authors and their ref-
erences was focused on API and AI/AN populations as
they were underrepresented in initial search results.
Nevertheless, all articles identified through supple-
mental searching which met inclusion criteria were
included for analysis.

Publications were eligible for inclusion if they
included data estimating H pylori seroprevalence for
specific racial and/or ethnic groups in the US, from data
sources other than NHANES and included age data or
data that could be used to estimate age. Publications did
not need to focus on H pylori to be eligible for inclusion
nor were they required to have a random or population-
based sample method. Studies were ineligible for in-
clusion if they combined serology testing with another
testing modality (e.g., prevalence of H pylori based on a
positive serology test or a positive breath test). Studies in
which all participants were symptomatic for H pylori at
the time of testing and studies in which all participants
were seropositive for H pylori were also ineligible, with
the exception that if the same group of people were
tested for overall H pylori seropositivity and CagA
seropositivity with results reported in two different
publications, these articles were combined for analyses.
In cases where publications reported both eligible and
ineligible estimates (e.g., the main results reported H
pylori prevalence estimates based on any testing mo-
dality, but the supplement reported H pylori prevalence
estimates stratified by testing modality), the publication
was included, and eligible estimates were extracted.

Publications were screened, extracted by one
researcher (MM) using a Google Forms extraction sheet
and standardised for analysis (see Supplement C for
extraction sheet). Extracted publications were reviewed
in a group (MM, FA, JR, ZW, JY) and any disagreements
on inclusion or exclusion were resolved by consensus.
Where date of data collection was not given in the
source (N = 8), the earliest date available in the source
(typically the date of paper receipt) was used as a proxy.
We extracted the mean or median age from publications
directly. If the mean or median age was not reported, we
calculated the mean age as a weighted average based on
the age group distribution given in the publication.
For the birth cohort, we estimated the birth decade
based on the year of data collection and the age of the
study population. We assigned each study to a US
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census region based on the area in which the data was
collected (i.e. West [Alaska, Arizona, California, Hawaii,
Washington], South [Alabama, Arkansas, Florida,
Georgia, Kentucky, Louisiana, Mississippi, North Car-
olina, South Carolina, Tennessee, Texas, Virginia, West
Virginia], Northeast [New York], Midwest [not repre-
sented in data]) or designated it as covering multiple
census regions.

Data charting

We extracted seroprevalence data from publications
directly and calculated 95% uncertainty intervals (95%
UI) using Beta distributions. In addition to the pub-
lished data extracted from the literature search, we also
included weighted seroprevalence data from NHANES
III and NHANES 1999-2000 and their 95% CI as these
are considered the gold standard for population-level H
pylori prevalence data available in the US. Data cleaning,
processing, and visualisation were performed in R
v.4.1.2.

Results

Published data

Data were extracted from 41 publications, representing
56,845 individuals and data collected between 1965 and
2014 (Fig. 1). Most studies were conducted in the West
(19/41, 46%) or the South (17/41, 41%) census regions.
There was no single study based in the Midwest region
though multi-regional studies (5/41, 12%) did contain
data from the Midwest (Table 1)."72%** 12 publications
reported percent foreign-born status among partici-
pants, which ranged from 0% to 100%. No single pub-
lication included all mutually exclusive race/ethnicity
groups. However, among publications that included
more than one race/ethnicity group (N = 21), extracted
data showed evidence of differences in H pylori sero-
positivity between those groups included.

Age and cohort effects

To elucidate evidence of age and cohort effects, we
combined the NHANES H pylori seroprevalence esti-
mates with the published data from our literature
search. When all data sources were examined together,
collection dates represented varied widely between race/
ethnicity groups (see Supplement D for more detailed
information on sample size variation within race/
ethnicity groups).

When looking at the effect of age alone, the data
suggested the expected trend of increasing H pylori
seroprevalence with increasing age in every race/
ethnicity group (Fig. 2, Panel A). Looking at the birth
cohort alone, the data provided evidence of decreasing
seroprevalence in recent cohorts compared to earlier
cohorts in each race/ethnicity group (Fig. 2, Panel B).
Differences in magnitude of seroprevalence estimates
were apparent when each individual group was visually
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compared to all of the other groups combined. The AI/
AN group had consistently higher H pylori seropreva-
lence compared to the other groups, while the NHW
group had consistently lower seroprevalence compared
to the other groups. The API group was generally lower
or in the middle, while the Hispanic and NHB groups
were generally higher or in the middle compared to the
other groups.

When we investigated the effects of age and cohort
together, differences in the age and cohort H pylori
seroprevalence trends between race/ethnicity groups
were apparent (Fig. 3). Seroprevalence in NHW group
was again consistently lower than the other race/
ethnicity groups, while the AI/AN group was consis-
tently the highest among the five groups examined. All
race/ethnicity groups showed some evidence of
decreasing seroprevalence over time since the
1900-1919 or the 1920-1939 birth cohorts. However,
limited data in the API and AI/AN groups impacted the
ability to assess evidence of any sustained trends over
time.

The H pylori seroprevalence trends by age within
birth cohorts varied widely between race/ethnicity
groups. In the Hispanic group, the most recent birth
cohort (i.e. the 1980-1999 cohort) showed an increase in
seroprevalence from birth to age 20 with evidence of a
continued increase after age 20, while the 1960-1979
cohort showed an increase in seroprevalence between
age 20 and age 60 (Fig. 3). The earlier birth cohorts
showed little indication of increasing seroprevalence by
age (i.e. the 1920-1939 and 1940-1959 cohorts) or
lacked sufficient data to evaluate an age trend (i.e. the
1900-1919 cohort). In the NHW group, only one birth
cohort showed evidence of increasing H pylori seropre-
valence with age (i.e. the 1940-1959 cohort), while the
two most recent birth cohorts showed negligible in-
crease (i.e. the 1960-1979 and 1980-1999 cohorts), and
the oldest birth cohorts lacked sufficient data to evaluate
a trend. The NHB group also showed increasing sero-
prevalence in childhood and adolescence in the most
recent birth cohort (i.e. the 1980-1999 cohort) and an
indication of increasing seroprevalence after age 20 in
some earlier cohorts (i.e. the 1960-1979 and 1920-1939
cohorts).Conversely, the 1940-1959 cohort shows little
evidence of increasing seroprevalence between age 20
and age 60.

The API group showed evidence of increasing H
pylori seroprevalence after age 20 in the 1940-1959 birth
cohort with the other birth cohorts not showing an in-
crease in seroprevalence by age (i.e. the 1920-1939
cohort), showing evidence of a decrease at the oldest ages
(i.e. the 1900-1919 cohort) or lacking sufficient data to
evaluate and age trend (i.e. the 1960-1979 cohort). The API
group could not be assessed for seroprevalence trends
prior to age 20 as no data was available. Conversely, the Al/
AN group showed a rapid increase in seroprevalence be-
tween birth and age 10 in the most recent birth cohort (i.e.
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criteria for study
N= 35

Sources meeting inclusion

Fig. 1: Study flow diagram. Flow diagram showing exclusion process from search inquiry results to included studies, created with BioRender.

Light colored boxes show excluded sources at each step.

the 1980-1999 cohort), with earlier birth cohorts showing
little indication of any increasing seroprevalence after
adolescence, but lacking data on earlier ages to evaluate the
full trend (i.e. the 1940-1959 and 1960-1979 cohorts). Data
was limited to published estimates in both the API and the
AI/AN groups as they could not be identified among the
NHANES data.

Discussion

Leveraging data from the 41 publications identified in
our study, we found that there is a paucity of population-
based H pylori seroprevalence data available in the US,
particularly data that contain information on race/
ethnicity group and foreign-born status. The data that do
exist are largely from convenience samples or high-risk
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Study N Census  Study Study Race/ Test Mean Date of Percent H pylori seroprevalence
region location population Ethnicity age data ) foreign- F— White Black American Asian/Pacific
groups (Min-Max)  collection  born )
included Ind{an/AIaska Islander
native
Dehesa M. 56 West Los Angeles,  Healthy adults ~ Hispanic ~ ELISA 27.1 - - 79% (67%-88%) - - - -
et al., CA
199133
NHANES® 17,249 Multiple  United States Persons living in  NHB, ELISA 1991, 2000 - 43% (42%-45%) 16% (15%-17%) 43% (42%-45%) - =
the United NHW,
States Hispanic
Nomura A. 109 West Hawaii Men recruited API ELISA 59 (48-70) 1965-1968  17% - - - - 76% (68%-83%)
et al., for heart health
1991*4 study
Malaty 286 South Houston, TX  Healthy adults ~ NHB, ELISA 36 (19-75) - 33% 67% (57%-76%) 20% (13%-29%) 78% (68%-85%) - -
H.M. et al., NHW,
1992°° Hispanic
Malaty 150 South Houston, TX  Healthy NHB, ELISA 31.2 (19-49) - - 47% (37%-57%) - 65% (52%-76%) - -
H.M., employed adults Hispanic
Graham
DY,
19947
Smoak 938 South Fort Jackson, ~ Army recruits NHB, ELISA 20.2 (17-26) 1990 - 38% (25%-53%) 14% (11%-17%) 44% (39%-50%) - -
B.L., Kelley SC Hispanic,
P.W., NHW
Taylor
D.N.,
1994%
Replogle 567 West Northern CA  Adults API, NHB, ELISA 30.1 (20-39) 1992-1993 - 44% (36%-52%) 10% (6%-15%)  32% (26%-39%) - 9% (1%-35%)
M.L et al., Hispanic,
1995 NHW
Centers for 86 West Hooper Bay,  Children Al/AN ELISA 3.4 (1-5.9) 1999 - - - - 41% (31%-51%) -
Disease AK
Control,
1999%
Namekata 776 West King County, Japanese- API ELISA 52.2 (20-86) 1994 14% - - - - 25% (22%-28%)
T.etal, Seattle, WA  American adults
2000%° recruited
through a
cardiovascular
disease screening
program
Opekun 797 South Houston, TX  Children who NHB, ELISA 9.3 (0.5-18) 1995 - 13% (9%-18%) 8% (6%-12%) 17% (12%-22%) - -
AR et al, had blood taken Hispanic,
2000 at the hospital ~ NHW
Parkinson 2080 West Alaska Persons living in  AI/AN ELISA 27.1 1980-1986 - - - - 80% (78%-81%) -
AJ. etal, rural and urban
2000% areas
Nomura A. 261 West Hawaii Men recruited API ELISA 72.5 (50-90) 1967-1975, 16% - - - - 74% (68%-79%)
et al., for heart health 1975-1977
2002* study
Goodman 384 South El Paso, TX Low-income Hispanic ~ ELISA 27.2 (17-47) 1998-2000 - 57% (52%-62%) - - - -
KJ. etal, pregnant
2003* women

(Table 1 continues on next page)
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Study N Census  Study Study Race/ Test Mean Date of Percent H pylori seroprevalence
region location population Ethnicity age data . foreign- J— White Black American Asian/Pacific
groups (Min-Max)  collection  born Indian/Alaska \elander
included .
native

(Continued from previous page)
Perez- 131 West Arizona Woman and Al/AN ELISA 16.3 1993-1994 - - - - 59% (50%-67%) -
Perez G.I. children living (1.92-34)
etal, on the White
2003"(’ Mountain

Apache Indian

Reservation and

San Carlos

Apache

Reservation
Lee RH., 82 West Los Angeles,  Pregnant Hispanic  ELISA 41 (18-81)  2002-2004 - 66% (55%-75%) - - - -
Pan V.L, CA women
Wing D.A.,
20054
Perez- 194 Northeast New York East-Asian-born  API ELISA 51.5 (20-90) 2002 100% - - - - 56% (49%-63%)
Perez G.I. City, NY adults
etal,
2005%
Tsai CJ. 1537 West San Francisco, Children Hispanic, ELISA & 3.8 2000-2004  22% 14% (12%-16%) 6% (2%-13%) - - -
etal, CA NHW HpSA
2005"
Opekun 188 South Houston, TX  Adults API, NHB, ELISA 46.5 (18-75) 2004 - 52% (41%-63%) - 53% (31%-73%) - 44% (33%-57%)
AR etal, Hispanic
20064
Felkner M. 147 South Texas Pregnant Hispanic ~ ELISA 25.5 (18-45) 1995-2000  45% 52% (44%-60%) - - - -
etal, women servings
20074 as matched

controls for a

neural tube

defect study
Lutsey P.L. 6814 Multiple  United States Diverse adults APIl, NHB, ELISA 62.1 (45-84) 2000-2002 - 70% (64%-76%) 25% (22%-30%) 58% (51%-65%) - 55% (45%-64%)
et al., from across the NHW,
2009°° US recruited for  Hispanic

a cardiovascular

health study
Bruden D.L. 280 West Alaska Adults Al/AN ELISA 48 (19-88) 1999-2000 - - - - 67% (61%-72%) -
etal, undergoing EDG
2011° for any reason
Epplein M. 686 South Southeastern  Low-income NHB, Multiplex  52.4 (48-70) 2002-2009 - - 69% (64%-74%) 89% (85%-92%) - -
etal, us adults NHW Serology
2011%
Rubicz R. 801 West Alaska Adults Al/AN ELISA 45 (18-91) 2000-2004 - - - - 78% (74%-80%) -
etal,
2013>
Sealy- 1457 West Sacramento,  Elderly adults Hispanic ~ ELISA 70.2 1998-2008  52% 66% (63%- - - - -
Jefferson S. CA (60-101) 68%)
et al.,
20134
Keck J.W. 346 West Alaska Adults with no  AI/AN ELISA 412 1969-2008 - - - - 82% (78%-86%) -
etal, known history of
2014>° gastric cancer

(Table 1 continues on next page)
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Study N Census  Study Study Race/ Test Mean Date of Percent H pylori seroprevalence
region location population Ethnicity age data ) foreign- — White Black American Asian/Pacific
groups (Min-Max)  collection  born Indian/Alaska \<lander
included .
native
(Continued from previous page)
McLaren 1142 Multiple  United States Matched NHB, ELISA 50.4 20012002 - 67% (59%-74%) 23% (20%-26%) 56% (48%-64%) - 44% (35%-54%)
G.D. et al, controls from NHW,
2015°° anemia study Hispanic
Meier 1562 West Sacramento,  Elderly adults Hispanic ~ ELISA 70 (60-101) 1998-1999 - 94% (92%-95%) - - - -
H.CS. CA
etal,
2016”7
Long 284 South San Antonio, Men with no Hispanic, ~ ELISA 65 (49-79) 2013-2014 - 30% (23%-37%) 8% (4%-13%) - - -
Parma D. X personal history NHW
etal, of prostate
2017% cancer
Miernyk 710 West Alaska Persons living in ~ Al/AN ELISA 327 (2-92) 1996-1997 - = = = 75% (72%-79%) -
K.M. et al., rural and urban
2018°° areas
Butt J. 3984 Multiple  United States Diverse adults API, NHB, Multiplex 64° (18-89) - - 77% (71%-83%) 33% (32%-35%) 65% (60%-69%) - 39% (34%-45%)
et al., from across the  Hispanic,  Serology
2019*° US serving as NHW
matched
controls for a
colorectal cancer
study
Namekata 803 West King County, Immigrants API ELISA 54.7 2004-2005  96% - - - 36% (32%-39%)
T.etal, Seattle, WA
2019
Simanek 771 West Sacramento,  Elderly adults Hispanic ~ ELISA 69.4 1998-1999  44% 91% (88%-92%) - - - -
AM. et al, CA (60-101)
2019
Varga M.G. 4476 Multiple  United States Adults NHB, Multiplex  61.6 1985-2009 - - - 71% (69%-74%) - -
etal, NHW Serology
2020%
Tsang S.H. 16,144 Multiple  United States Urban adults Hispanic ~ ELISA 41 (18-76)  2008-2011 77% 60% (59%-61%) - - - -
etal,
2021"
Yoon H.S. 295 South Southeastern  Low-income NHB, Multiplex  57.6 (40-79) 2002-2009 - - 37% (29%-46%) 61% (53%-68%) - -
etal, us adults serving as NHW Serology
2022 matched
controls for a
lung cancer
study

*Value shows median age rather than mean.

Table 1: Characteristics of study populations included and associated seroprevalence estimates.”
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Fig. 2: a. Age trends in H pylori Seroprevalence by Race/Ethnicity group. Race/ethnicity groups are highlighted in individual panels with the
Hispanic group shown in yellow, NHW in green, NHB in teal, APl in navy blue, and Al/AN in purple. Colored vertical bars indicate the 95% Ul for
each point. Grey points in the background show all other data points not belonging to the highlighted group. Highlighted data points extracted
from published studies are indicated by circles, while those from NHANES are indicated by triangles. The y-axis shows H pylori seroprevalence
and the x-axis shows mean age. b. Birth cohort trends in H pylori Seroprevalence by Race/Ethnicity group. Race/ethnicity groups are
highlighted in individual panels with the Hispanic group shown in yellow, NHW in green, NHB in teal, APl in navy blue, and AI/AN in purple.
Colored vertical bars indicate the 95% Ul for each point. Grey points in the background show all other data points not belonging to the
highlighted group. Highlighted data points extracted from published studies are indicated by circles, while those from NHANES are indicated by

triangles. The y-axis shows H pylori seroprevalence and the x-axis shows mean birth year.

populations, which makes it challenging to estimate the
true population seroprevalence of H pylori in the US.
However, the published estimates appear to be in
accordance with the estimates available from NHANES
for the groups and time periods available, which lends
confidence for the generalisability of the non-nationally
representative published estimates. Furthermore, most
of the available serologic data were collected 20 years ago
or longer, which underscores the need for more
contemporary estimates of H pylori prevalence in the
US. One reason for this may be that serological testing
has declined over time”; consequently, more recent
studies may rely on testing methods excluded from the
current analysis.

Despite a substantial overall decline since the earliest
birth cohorts our findings indicate that H pylori sero-
prevalence still varies considerably between racial and
ethnic groups in the US, consistent with prior findings
from NHANES.” We found the highest seroprevalence
among the AI/AN group, followed by the Hispanic and
NHB groups, while the NHW group and API groups
had the lowest seroprevalence. Prior studies, both with
NHANES data and with other data, have documented
the existence of Black-White and Hispanic-White dis-
parities in H pylori prevalence,”'* as well as a pattern
of higher H pylori prevalence among indigenous pop-
ulations compared to non-indigenous populations of the
same country.”*'* In contrast, our finding that the API
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Fig. 2: Continued.

group had lower seroprevalence compared to the other
groups was unexpected, as this group is considered
“high risk,” primarily due to the high prevalence of H
pylori in many East Asian countries.””*°" One reason
our estimates may differ from expected numbers is that
we combined all API subgroups into a single group for
our analysis. Prior research suggests that H pylori
prevalence varies by ethnicity and national origin within
the larger API group,”*' which is not reflected in this
analysis. The API group is also considered “high risk,”
while other race/ethnicity groups may not be immedi-
ately recognised as such. Consequently, there may also
be an element of selection bias underlying the lower-
than-anticipated estimates. For example, persons in
the API group may be more likely to be involved in
prevalence studies regardless of other risk factors while
persons from other race/ethnicity groups may be tar-
geted for prevalence studies only if other risk factors are
also present (e.g., recent immigrant, low socioeconomic
status, etc.). This highlights the importance of collecting
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data from diverse populations using an approach that
allows direct comparisons across race/ethnicity groups
within the same study. We also know that variation ex-
ists within the Hispanic and API groups when dis-
aggregated by national origin.”***® Continued and
expanded collection of more granular data would allow
for a more nuanced understanding of heterogeneous
risks within race/ethnicity groups. Furthermore, as race
and ethnicity are socially constructed categories, col-
lecting information on other risk factors associated with
H pylori seroprevalence, such as foreign-born status,
geographic location, or household crowding, should be a
priority.

When examining seroprevalence trends by age or
birth cohort alone, the primary difference between race/
ethnicity groups included appeared to be the magnitude
of H pylori prevalence with the overall pattern appearing
relatively similar. However, when examined by age and
birth cohort together, differences in the patterns
emerged among race/ethnicity groups.
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Fig. 3: Age and birth cohort trends in H pylori Seroprevalence by Race/Ethnicity group. The Hispanic group is shown in yellow, NHW in
green, NHB in teal, APl in navy blue, and AI/AN in purple. Colored vertical bars indicate the 95% Ul for each point. Grey points in the
background show all other data points not belonging to the highlighted group. Highlighted data points extracted from published studies are
indicated by circles, while those from NHANES are indicated by triangles. The y-axis shows H pylori seroprevalence and the x-axis shows mean
age. Columns denote race/ethnicity group while rows show birth cohort grouped by mean birth year in 20-year increments.

Most groups show evidence of increasing seropre-
valence between birth and age 20 consistent with
childhood acquisition of H pylori, with the exception of
the API group, for which data before age 20 are not
available. Several groups also show evidence of
increasing seroprevalence with increasing age following
adolescence well into adulthood. This is most strongly
apparent in the Hispanic group, and could be present in
some birth cohorts in the API and NHB groups. One
explanation for the differences in trends is that both the
API and the Hispanic groups may contain a higher
share of foreign-born persons than the other groups.”
Birth outside of the US is associated with an increased
risk of H pylori seroprevalence across all racial and
ethnic groups, particularly for those who immigrate as
teenagers or adults."*“*>¢*7! The AI/AN group, which
could be expected to have few to no foreign-born per-
sons, shows essentially no increase in seroprevalence
after adolescence and provides some support to this
theory. However, we note that the seroprevalence in the
AI/AN group during adolescence appears to be twice as
high than the next highest group. Prior research sug-
gests that persons in high prevalence populations may
acquire infection at an earlier age compared to those in

low prevalence populations.”>”> Another explanation for
differences between groups could be a cohabitation ef-
fect. Crowding and household members’ H pylori
infection status have been linked to H pylori infection
and reinfection among AI/AN and Hispanic
communities.*’’

This study has several important limitations. First,
the overall paucity of data, particularly between the Al/
AN and the API groups, made it difficult to discern
trends by age and birth cohort. Comparisons between
race/ethnicity groups and comparisons over time were
complicated by the lack of overlapping age and time
points to compare. We also relied on estimated birth
cohorts and summarised age data to complete our
analysis, as more granular data was frequently not re-
ported. Because these estimates may lack precision, we
took a conservative approach to interpreting trends in
the current study. Second, the nature of the available
data was such that the generalizability of some studies
included in our analysis may be limited. We incorpo-
rated the data from NHANES to address this problem,
however, NHANES is only available for three of our five
race/ethnicity groups. Additionally, our groups them-
selves may not be representative. For example, most
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studies in the AI/AN group were conducted in Alaska
and many tribal nations are not reflected in that data.
Nevertheless studies examining active H pylori infection
suggest that prevalence is similarly high among the
Navajo (Diné) people, a group not represented in our
data, and other indigenous groups worldwide.'>!*”*7¢
We further made the assumption that persons in the
API and AI/AN groups were non-Hispanic in order to
maximise the comparability of our data by aligning with
the SEER race/ethnicity groups. This is not necessarily
reflective of the true data or demographics in the US,”
however it was necessary to make some assumptions,
as no information regarding Hispanic ethnicity was re-
ported in most studies which included API or AI/AN
groups. Our data is also likely non-representative of the
distribution of foreign-born persons in the US popula-
tion. Most studies in our sample do not report nativity
and those studies that have reported nativity tend to be
heavily skewed in one direction or the other (e.g., 95%
foreign-born, foreign-born excluded from study sam-
ple). This limitation underscores the importance of
collecting nativity data in future studies of H pylori
prevalence as the extant data is of poor quality. We were
also unable to assess the effect of sex or gender, factors
known to have an effect on H pylori prevalence,”” in
our study as data was inconsistently reported in the
source manuscripts leading to insufficient data for
analysis. Lastly, we acknowledge that seroprevalence
indicates whether a person has ever been infected with
H pylori and does not differentiate between prior and
active infection.”

While there is no national screening program in the
US, there are already differences in referral for H pylori
testing between race/ethnicity groups considered high-
risk for H pylori.' The Houston Consensus document
on H pylori testing acknowledges that “Latino and Af-
rican American” patients may be considered at higher
risk for H pylori infection and may benefit from being
considered for testing, while the American College of
Gastroenterology guidelines do not presently address
“high-risk” racial or ethnic groups.'* Prior studies have
proposed that populations with a high prevalence of H
pylori could potentially benefit from a targeted screening
program‘®*® however, our results suggest that a greater
understanding of how trends in H pylori seroprevalence
vary between race/ethnicity groups may be needed to
design effective screening and prevention strategies to
prevent GC. The population data needed to fully inves-
tigate these differences may not be feasible or
cost-effective to collect, which suggests alternative ap-
proaches such as cohort studies” or dynamic model-
ling of population prevalence® are needed in order to
better understand the current state of H pylori seropre-
valence in the United States.

In conclusion, we found that the available data sug-
gest trends in H pylori seroprevalence vary among race/
ethnicity groups in the US. However, extant data are
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Search strategy and selection criteria

Sources were identified through two rounds of searches in PubMed and Embase
using the search terms “United States” and “prevalence or occurrence or incidence”
and “Helicobacter pylori or H pylori” and “Race factors or race or African American or
Black or Hispanic or Latin or Asian or Native American or Indigenous or White or
Caucasian or BIPOC or people of color” and excluding “review or meta-analysis” from
results. Search terms were mapped to MESH terms and Emtree as appropriate, and
additionally included for title-abstract matching. Truncation and wildcard terms
were used to return results matching relevant variations of keywords (e.g., race,
racial, racism). Citation and author searching was used to supplement the database
searches, with a particular focus on searching for groups underrepresented in the
initial search results. All sources identified in supplemental searching which met the
inclusion criteria were included in the review.

Sources were eligible for inclusion if they contained race or ethnicity specific H pylori
seroprevalence data, including information on the age of the study sample, and did
not use a study sample selected based on showing symptoms of H pylori infection
and reported data from a source other than the National Health and Nutrition
Examination Survey. Sources in which the study population were persons based in
the United States residing outside of the United States for a period of time were also
excluded. Sources were identified from database inception to September 28, 2022,

with no exclusion based on publication or study date.

insufficient to fully describe the magnitude of variation
by age and birth cohort among the subgroups, with very
limited population-based data available. As immigration
patterns may impact observed H pylori seroprevalence,
additional research on the role of immigration should
be a priority for future research. Our findings suggest
that targeted screening programs aimed at gastric can-
cer prevention should consider variation in H pylori
seroprevalence both between and within race/ethnicity
groups in the US.

Contributors
MM helped conceptualize the study, designed the study, analyzed the
data, drafted the initial manuscript and critically reviewed and revised
the manuscript.

CT critically reviewed and revised the manuscript.

ZW helped conceptualize and design the study, helped carry out the
analysis and critically reviewed and revised the manuscript.

FAE helped conceptualize and design the study and critically
reviewed and revised the manuscript.

MCC critically reviewed and revised the manuscript.

ML critically reviewed and revised the manuscript.

JR helped conceptualize and design the study and critically reviewed
and revised the manuscript.

JY secured funding for the study, conceptualized the study, helped
design the study, helped carry out the analysis and critically reviewed
and revised the manuscript.

Declaration of interests
MM, CT, ZW, FAE, ML, JR and JY report salary support through NIH/
NCI (NCI grant U01CA265729).
ML reports institutional research funding from AI Medical Service.
MCC declares no competing interests.

Acknowledgements
Funding: National Cancer Institute (U01CA265729, C. Hur, L
Lansdorp-Vogelaar, ].M. Yeh, Principle Investigators; P30 CA008748,

11


http://www.thelancet.com

Review

12

S.W. Vickers, Principle Investigator) and National Institute of Dia-
betes and Digest and Kidney Diseases (K08 DK125876, M. Lasz-
kowska, Principle Investigator). Thank you to Boston Children’s
Hospital librarian Alex Cronin for her support in creating the initial
PubMed search inquiry. The funder had no role in study design,
data collection, data analysis, data interpretation, or writing of the
report.

Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
org/10.1016/j.lana.2024.100890.

References

1

10

11

12

13

14

15

16

17

18

Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer | Clin. 2021;71(3):209-249.
Cancer of the stomach - cancer stat facts SEER [cited 2023 Sep 29].
Available from: https://seer.cancer.gov/statfacts/html/stomach.
html.

AACR cancer disparities progress report 2020 [cited 2023 Sep 29].
Available from: https://cancerprogressreport.aacr.org/disparities/
chd20-contents/; 2020.

Kendrick P, Kelly YO, Baumann MM, et al. The burden of stomach
cancer mortality by county, race, and ethnicity in the USA,
2000-2019: a systematic analysis of health disparities. Lancet Reg
Health Am. 2023;24:100547. Available from: https://www.thelancet.
com/journals/lanam/article/P11S2667-193X(23)00121-7 /fulltext.
Zhang G, Zhao X, Li |, et al. Racial disparities in stage-specific
gastric cancer: analysis of results from the Surveillance Epidemi-
ology and End Results (SEER) program database. | Investig Med.
2017;65(6):991.

Laszkowska M, Tramontano AC, Kim J, et al. Racial and ethnic
disparities in mortality from gastric and esophageal adenocarci-
noma. Cancer Med. 2020;9(15):5678-5686.

Anderson WF, Rabkin CS, Turner N, Fraumeni JF, Rosenberg PS,
Camargo MC. The changing face of noncardia gastric cancer inci-
dence among US Non-Hispanic whites. J Natl Cancer Inst.
2018;110(6):608-615.

Merchant SJ, Kim J, Choi AH, Sun V, Chao J, Nelson R. A rising
trend in the incidence of advanced gastric cancer in young His-
panic men. Gastric Cancer. 2017;20(2):226-234.

He XK, Sun LM. The increasing trend in the incidence of gastric
cancer in the young population, not only in young Hispanic men.
Gastric Cancer. 2017;20(6):1010.

Oh ], Abboud Y, Burch M, et al. Rising incidence of non-cardia
gastric cancer among young women in the United States,
2000-2018: a time-trend analysis using the USCS database. Can-
cers. 2023;15(8):2283.

Plummer M, Franceschi S, Vignat ], Forman D, de Martel C.
Global burden of gastric cancer attributable to helicobacter pylori.
Int J Cancer. 2015;136(2):487—490.

de Martel C, Georges D, Bray F, Ferlay ], Clifford GM. Global
burden of cancer attributable to infections in 2018: a worldwide
incidence analysis. Lancet Glob Health. 2020;8(2):e180—e190.

Hooi JKY, Lai WY, Ng WK, et al. Global prevalence of helicobacter
pylori infection: systematic review and meta-analysis. Gastroenter-
ology. 2017;153(2):420-429.

Jones NL, Chiba N, Fallone C, et al. Helicobacter pylori in first
nations and recent immigrant populations in Canada. Can J Gas-
troenterol. 2012;26:97-103.

Grad YH, Lipsitch M, Aiello AE. Secular trends in Helicobacter
pylori seroprevalence in adults in the United States: evidence for
sustained race/ethnic disparities. Am ] Epidemiol. 2012;175(1):
54-59.

Brown H, Cantrell S, Tang H, Epplein M, Garman KS. Racial dif-
ferences in helicobacter pylori prevalence in the US: a systematic
review. Gastro Hep Adv. 2022;1(5):857-868.

Tsang SH, Avilés-Santa ML, Abnet CC, et al. Seroprevalence and
determinants of helicobacter pylori infection in the Hispanic
community health study/study of Latinos. Clin Gastroenterol Hep-
atol. 2022;20(3):e438-e451.

Yeh JM, Hur C, Schrag D, et al. Contribution of H. pylori and
smoking trends to US incidence of intestinal-type noncardia gastric
adenocarcinoma: a microsimulation model. PLoS Med. 2013;10(5):
€1001451.

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

El-Serag HB, Kao JY, Kanwal F, et al. Houston consensus confer-
ence on testing for Helicobacter pylori infection in the United
States. Clin Gastroenterol Hepatol. 2018;16(7):992-1002.€6.
Helicobacter pylori diagnosis and treatment guidelines [cited 2023
Sep 29]; Available from: https://www.ajmc.com/view/helicobacter-
pylori-diagnosis-and-treatment-guidelines; 2021.

Florea A, Brown HE, Harris RB, Oren E. Ethnic disparities in
gastric cancer presentation and screening practice in the United
States: analysis of 1997-2010 surveillance, epidemiology, and end
results-medicare data. Cancer Epidemiol Biomarkers Prev.
2019;28(4):659-665.

Nguyen Wenker T, Peng FB, Emelogu I, et al. The predictive per-
formance of contemporary guideline recommendations for heli-
cobacter pylori testing in a United States population. Clin
Gastroenterol Hepatol. 2023;21(7):1771-1780.

Mégraud F, Brassens-Rabbé MP, Denis F, Belbouri A, Hoa DQ.
Seroepidemiology of campylobacter pylori infection in various
populations. J Clin Microbiol. 1989;27(8):1870-1873.

den Hoed CM, Vila AJ, Holster IL, et al. Helicobacter pylori and the
birth cohort effect: evidence for stabilized colonization rates in
childhood. Helicobacter. 2011;16(5):405-409.

Banatvala N, Mayo K, Megraud F, Jennings R, Deeks ]J,
Feldman RA. The cohort effect and helicobacter pylori. J Infect Dis.
1993;168(1):219-221.

Alarid-Escudero F, Enns EA, MacLehose RF, Parsonnet J, Torres J,
Kuntz KM. Force of infection of helicobacter pylori in Mexico: ev-
idence from a national survey using a hierarchical Bayesian model.
Epidemiol Infect. 2018;146(8):961-969.

Rowland M, Daly L, Vaughan M, Higgins A, Bourke B, Drumm B.
Age-specific incidence of Helicobacter pylori. Gastroenterology.
2006;130(1):65-72.

van Blankenstein M, van Vuuren AJ, Looman CWN, Ouwendijk M,
Kuipers EJ. The prevalence of helicobacter pylori infection in the
Netherlands. Scand ] Gastroenterol. 2013;48(7):794-800.

National Health and nutrition examination Survey III. Hyattsville,
MD: National Center for Health Statistics (NCHS); 1991.

National Health and nutrition examination Survey 1999-2000. Hyatts-
ville, MD: National Center for Health Statistics (NCHS); 1999.
Race and hispanic ethnicity changes - SEER documentation. SEER
[cited 2023 Aug 10]. Available from: https://seer.cancer.gov/
seerstat/variables/seer/race_ethnicity/index.html.

Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping
reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med.
2018;169(7):467-473.

Dehesa M, Dooley CP, Cohen H, Fitzgibbons PL, Perez-Perez GI,
Blaser M]J. High prevalence of helicobacter pylori infection and
histologic gastritis in asymptomatic hispanics. J Clin Microbiol.
1991;29(6):1128-1131.

Nomura A, Stemmermann GN, Chyou PH, Kato I, Perez-Perez GI,
Blaser MJ. Helicobacter pylori infection and gastric carcinoma
among Japanese Americans in Hawaii. N Engl ]| Med.
1991;325(16):1132-1136.

Malaty HM, Evans DG, Evans DJ, Graham DY. Helicobacter pylori
in hispanics: comparison with blacks and whites of similar age and
socioeconomic class. Gastroenterology. 1992;103(3):813-816.
Malaty HM, Graham DY. Importance of childhood socioeconomic
status on the current prevalence of Helicobacter pylori infection.
Gut. 1994;35(6):742-745.

Smoak BL, Kelley PW, Taylor DN. Seroprevalence of Helicobacter
pylori infections in a cohort of US army recruits. Am ] Epidemiol.
1994;139(5):513-519.

Replogle ML, Glaser SL, Hiatt RA, Parsonnet J. Biologic sex as a
risk factor for Helicobacter pylori infection in healthy young adults.
Am ] Epidemiol. 1995;142(8):856-863.

Centers for Disease Control. Iron deficiency anemia in Alaska
native children — hooper bay, Alaska, 1999. Morb Mortal Wkly Rep.
1999;48(32) [cited 2023 Jan 12];Available from: https://www.cdc.
gov/mmwr /preview/mmwrhtml/mm4832a4.htm.

Namekata T, Miki K, Kimmey M, et al. Chronic atrophic gastritis
and Helicobactor pylori infection among Japanese Americans in
Seattle. Am ] Epidemiol. 2000;151(8):820-830.

Opekun AR, Gilger MA, Denyes SM, et al. Helicobacter pylori
infection in children of Texas. ] Pediatr Gastroenterol Nutr.
2000;31(4):405-410.

Parkinson AJ, Gold BD, Bulkow L, et al. High prevalence of heli-
cobacter pylori in the Alaska native population and association with
low serum ferritin levels in young adults. Clin Diagn Lab Immunol.
2000;7(6):885-888.

www.thelancet.com Vol 41 January, 2025


https://doi.org/10.1016/j.lana.2024.100890
https://doi.org/10.1016/j.lana.2024.100890
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref1
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref1
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref1
https://seer.cancer.gov/statfacts/html/stomach.html
https://seer.cancer.gov/statfacts/html/stomach.html
https://cancerprogressreport.aacr.org/disparities/chd20-contents/
https://cancerprogressreport.aacr.org/disparities/chd20-contents/
https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(23)00121-7/fulltext
https://www.thelancet.com/journals/lanam/article/PIIS2667-193X(23)00121-7/fulltext
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref5
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref5
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref5
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref5
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref6
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref6
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref6
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref7
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref7
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref7
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref7
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref8
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref8
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref8
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref9
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref9
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref9
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref10
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref10
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref10
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref10
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref11
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref11
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref11
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref12
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref12
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref12
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref13
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref13
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref13
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref14
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref14
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref14
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref15
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref15
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref15
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref15
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref16
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref16
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref16
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref17
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref17
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref17
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref17
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref18
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref18
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref18
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref18
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref19
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref19
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref19
https://www.ajmc.com/view/helicobacter-pylori-diagnosis-and-treatment-guidelines
https://www.ajmc.com/view/helicobacter-pylori-diagnosis-and-treatment-guidelines
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref21
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref21
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref21
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref21
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref21
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref22
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref22
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref22
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref22
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref23
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref23
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref23
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref24
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref24
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref24
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref25
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref25
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref25
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref26
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref26
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref26
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref26
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref27
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref27
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref27
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref28
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref28
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref28
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref29
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref29
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref30
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref30
https://seer.cancer.gov/seerstat/variables/seer/race_ethnicity/index.html
https://seer.cancer.gov/seerstat/variables/seer/race_ethnicity/index.html
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref32
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref32
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref32
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref33
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref33
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref33
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref33
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref34
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref34
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref34
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref34
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref35
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref35
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref35
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref36
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref36
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref36
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref37
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref37
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref37
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref38
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref38
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref38
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm4832a4.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm4832a4.htm
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref40
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref40
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref40
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref41
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref41
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref41
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref42
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref42
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref42
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref42
http://www.thelancet.com

Review

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

Nomura AMY, Lee ], Stemmermann GN, Nomura RY, Perez-
Perez GI, Blaser M]. Helicobacter pylori CagA seropositivity and
gastric carcinoma risk in a Japanese American population. | Infect
Dis. 2002;186(8):1138-1144.

Goodman KJ, O’Rourke K, Day RS, et al. Helicobacter pylori
infection in pregnant women from a U.S.-Mexico border popula-
tion. J Immigr Health. 2003;5(3):99-107.

Perez-Perez GI. Seroprevalence of Helicobacter pylori in New York
city populations originating in East Asia. | Urban Health.
2005;82(3):510-516.

Lee RH, Pan VL, Wing DA. The prevalence of Helicobacter pylori
in the Hispanic population affected by hyperemesis gravidarum.
Am ] Obstet Gynecol. 2005;193(3):1024-1027.

Tsai CJ, Perry S, Sanchez L, Parsonnet ]. Helicobacter pylori
infection in different generations of hispanics in the San Francisco
bay area. Am J Epidemiol. 2005;162(4):351-357.

Opekun AR, Luu P, Gotschall AB, et al. Point-of-care helicobacter
pylori urine antibody detection in a multi-ethnic adult population in
the United States. Transl Res. 2006;148(1):13-18.

Felkner M, Suarez L, Liszka B, Brender JD, Canfield M. Neural tube
defects, micronutrient deficiencies, and Helicobacter pylori: a new
hypothesis. Birt Defects Res A Clin Mol Teratol. 2007;79(8):617-621.
Lutsey PL, Pankow JS, Bertoni AG, Szklo M, Folsom AR. Sero-
logical evidence of infections and type 2 diabetes: the multiethnic
study of atherosclerosis. Diabet Med. 2009;26(2):149-152.

Bruden DL, Bruce MG, Miernyk KM, et al. Diagnostic accuracy of
tests for helicobacter pylori in an Alaska native population. World |
Gastroenterol. 2011;17(42):4682—-4688.

Epplein M, Signorello LB, Zheng W, et al. Helicobacter pylori prev-
alence and circulating micronutrient levels in a low-income United
States population. Cancer Prev Res (Phila). 2011;4(6):871-878.
Rubicz R, Zhu ], Laston S, et al. Statistical genetic analysis of
serological measures of common, chronic infections in Alaska
native participants in the GOCADAN study: genetics of infection in
Alaska natives. Genet Epidemiol. 2013;37(7):751-757.
Sealy-Jefferson S, Gillespie BW, Aiello AE, Haan MN,
Morgenstern LB, Lisabeth LD. Antibody levels to persistent path-
ogens and incident stroke in Mexican Americans. PLoS One.
2013;8(6):¢65959.

Keck JW, Miernyk KM, Bulkow LR, et al. Helicobacter pylori
infection and markers of gastric cancer risk in Alaska native per-
sons: a retrospective case-control study. Can | Gastroenterol Hepatol.
2014;28(6):305-310.

McLaren GD, Murray JA, McLachlan S, et al. Association of Heli-
cobacter pylori infection with iron deficiency in Asians and pacific
islanders but not in Caucasians, African Americans, or Hispanics.
Blood. 2015;126(23):4556.

Meier HCS, Haan MN, Mendes de Leon CF, Simanek AM,
Dowd JB, Aiello AE. Early life socioeconomic position and immune
response to persistent infections among elderly Latinos. Soc Sci
Med. 2016;166:77-85.

Long Parma D, Mufioz E, Ogden SM, et al. Helicobacter pylori
infection in Texas Hispanic and Non-Hispanic white men: impli-
cations for gastric cancer risk disparities. Am ]| Mens Health.
2017;11(4):1039-1045.

Miernyk KM, Bulkow LR, Gold BD, et al. Prevalence of helicobacter
pylori among Alaskans: factors associated with infection and
comparison of urea breath test and anti-helicobacter pylori IgG
antibodies. Helicobacter. 2018;23(3):e12482.

Butt ], Varga MG, Blot WJ, et al. Serologic response to helicobacter
pylori proteins associated with risk of colorectal cancer among
diverse populations in the United States. Gastroenterology.
2019;156(1):175-186.e2.

Namekata T, Watanabe Y, Miki K. Helicobacter pylori infection and
chronic atrophic gastritis among Asian immigrants in the Seattle area,
U.S.A. In: overview on gastric cancer. Las Vegas, NV: Open Access
eBooks; 2019. Available from: https://openaccessebooks.com/

www.thelancet.com Vol 41 January, 2025

62

63

64

65

66

67

68

69

71

72

73

74

75

76

77

78

79

80

gastric-cancer/helicobacter-pylori-infection-and-chronic-atrophic-
gastritis-among-asian-immigrants-in-the-seattle-area-U.S.A.pdf.
Simanek AM, Zheng C, Yolken R, Haan M, Aiello AE.
A longitudinal study of the association between persistent patho-
gens and incident depression among older U.S. latinos. | Gerontol
A Biol Sci. 2019;74(5):634-641.

Varga MG, Butt J, Blot W], et al. Racial differences in helicobacter
pylori CagA Sero-prevalence in a consortium of adult cohorts in the
United States. Cancer Epidemiol Biomarkers Prev. 2020;29(10):2084—
2092.

Yoon HS, Shu XO, Cai H, et al. Associations of lung cancer risk
with biomarkers of Helicobacter pylori infection. Carcinogenesis.
2022;43(6):538-546.

Malaty HM, Graham DY, Wattigney WA, Srinivasan SR, Osato M,
Berenson GS. Natural history of helicobacter pylori Infection in
childhood: 12-year follow-up cohort study in a biracial community.
Clin Infect Dis. 1999;28(2):279-282.

Pérez-Pérez GI, Sack RB, Reid R, Santosham M, Croll ], Blaser MJ.
Transient and persistant Helicobacter pylori colonization in Native
American children. J Clin Microbiol. 2003;41(6):2401-2407.
Merchant SA, Badalov ], Corley DA, Li D. 819: changing testing
patterns and prevalence of helicobacter pylori over twenty years in a
large, diverse, community-based U.S. population. Gastroenterology.
2022;162(7). S-203.

Graham DY, Malaty HM, Evans DG, Evans DJ, Klein PD, Adam E.
Epidemiology of Helicobacter pylori in an asymptomatic population
in the United States. Effect of age, race, and socioeconomic status.
Gastroenterology. 1991;100(6):1495-1501.

Choi CE, Sonnenberg A, Turner K, Genta RM. High prevalence of
gastric preneoplastic lesions in East Asians and Hispanics in the
USA. Dig Dis Sci. 2015;60(7):2070-2076.

U.S. Census Bureau. Selected Characteristics of the native and foreign-
born populations. American Community Survey; 2022 [cited 2024
Jan 19]. Available from: https://data.census.gov/table/ACSST
1Y2022.505017q=S0501. Selected Characteristics of the Native
and Foreign-Born Populations.

Morais S, Costa AR, Ferro A, Lunet N, Peleteiro B. Contemporary
migration patterns in the prevalence of helicobacter pylori infec-
tion: a systematic review. Helicobacter. 2017;22(3).

Lindkvist P, Asrat D, Nilsson I, et al. Age at Acquisition of heli-
cobacter pylori infection: comparison of a high and a low preva-
lence country. Scand ] Infect Dis. 1996;28(2):181-184.

Sherman PM. Appropriate strategies for testing and treating heli-
cobacter pylori in children: When and how? Am ] Med Suppl.
2004;117(5, Supplement 1):30-35.

Monroy FP, Brown HE, Sanderson PR, et al. Helicobacter pylori in
native Americans in Northern Arizona. Diseases. 2022;10(2):19.
Harris RB, Brown HE, Begay RL, et al. Helicobacter pylori preva-
lence and risk factors in three rural indigenous communities of
Northern Arizona. Int | Environ Res Public Health. 2022;19(2):797.
Pete D. Assessing Helicobacter pylori infections among adults from the
Navajo nation [Ph.D.]. United States — Washington: University of
Washington; 2022 [cited 2023 Sep 29]. Available from: https://
www.proquest.com/docview/2717762458 /abstract/77B36B7243104
08BPQ/1.

US Census Bureau. The American Indian and Alaska native pop-
ulation: 2000 [cited 2023 Oct 4]. (Census 2000 Brief). Available
from:  https://www.census.gov/library/publications /2002 /dec/c2
kbr01-15.html; 2002.

De Martel C, Parsonnet J. Helicobacter pylori Infection and gender:
a meta-analysis of population-based prevalence surveys. Dig Dis Sci.
2006;51(12):2292-2301.

Bordin DS, Voynovan IN, Andreev DN, Maev IV. Current Heli-
cobacter pylori diagnostics. Diagnostics. 2021;11(8):1458.

Huang RJ, Epplein M, Hamashima C, et al. An approach to the
primary and secondary prevention of gastric cancer in the United
States. Clin Gastroenterol Hepatol. 2022;20(10):2218-2228.¢e2.

13


http://refhub.elsevier.com/S2667-193X(24)00217-5/sref43
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref43
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref43
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref43
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref44
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref44
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref44
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref45
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref45
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref45
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref46
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref46
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref46
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref47
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref47
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref47
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref48
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref48
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref48
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref49
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref49
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref49
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref50
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref50
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref50
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref51
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref51
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref51
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref52
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref52
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref52
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref53
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref53
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref53
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref53
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref54
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref54
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref54
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref54
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref55
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref55
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref55
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref55
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref56
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref56
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref56
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref56
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref57
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref57
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref57
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref57
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref58
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref58
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref58
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref58
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref59
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref59
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref59
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref59
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref60
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref60
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref60
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref60
https://openaccessebooks.com/gastric-cancer/helicobacter-pylori-infection-and-chronic-atrophic-gastritis-among-asian-immigrants-in-the-seattle-area-U.S.A.pdf
https://openaccessebooks.com/gastric-cancer/helicobacter-pylori-infection-and-chronic-atrophic-gastritis-among-asian-immigrants-in-the-seattle-area-U.S.A.pdf
https://openaccessebooks.com/gastric-cancer/helicobacter-pylori-infection-and-chronic-atrophic-gastritis-among-asian-immigrants-in-the-seattle-area-U.S.A.pdf
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref62
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref62
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref62
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref62
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref63
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref63
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref63
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref63
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref64
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref64
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref64
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref79
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref79
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref79
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref79
http://refhub.elsevier.com/S2667-193X(24)00217-5/opt00iyYjkWBX
http://refhub.elsevier.com/S2667-193X(24)00217-5/opt00iyYjkWBX
http://refhub.elsevier.com/S2667-193X(24)00217-5/opt00iyYjkWBX
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref65
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref65
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref65
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref65
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref66
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref66
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref66
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref66
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref67
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref67
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref67
https://data.census.gov/table/ACSST1Y2022.S0501?q&equals;S0501
https://data.census.gov/table/ACSST1Y2022.S0501?q&equals;S0501
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref69
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref69
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref69
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref70
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref70
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref70
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref71
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref71
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref71
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref72
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref72
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref73
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref73
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref73
https://www.proquest.com/docview/2717762458/abstract/77B36B724310408BPQ/1
https://www.proquest.com/docview/2717762458/abstract/77B36B724310408BPQ/1
https://www.proquest.com/docview/2717762458/abstract/77B36B724310408BPQ/1
https://www.census.gov/library/publications/2002/dec/c2kbr01-15.html
https://www.census.gov/library/publications/2002/dec/c2kbr01-15.html
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref76
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref76
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref76
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref77
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref77
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref78
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref78
http://refhub.elsevier.com/S2667-193X(24)00217-5/sref78
http://www.thelancet.com

	Helicobacter pylori infection in the United States beyond NHANES: a scoping review of seroprevalence estimates by racial an ...
	Introduction
	Methods
	Overview
	Data sources and charting
	Data charting

	Results
	Published data
	Age and cohort effects

	Discussion
	ContributorsMM helped conceptualize the study, designed the study, analyzed the data, drafted the initial manuscript and cr ...
	Declaration of interests
	Acknowledgements
	Appendix A. Supplementary data
	References


