Curr Treat Options Gastro (2020) 18:604-615
DOI 10.1007/s11938-020-00312-z

Genetics in Gastroenterology Practice (B Katona, Section Editor) @

Check for
updates

Genetic Gastric Cancer Risk
Syndromes

Benjamin A. Lerner, MD’
Xavier Llor, MD, PhD*

Address

Department of Medicine, Yale University, New Haven, CT, USA

“2Department of Internal Medicine and Cancer Center, Yale University School of
Medicine, P.0. Box 208019, 333 Cedar Street/LMP 1080, New Haven, CT, 06520-
8019, USA

Email: Xavier.llor@yale.edu

Published online: 19 October 2020
© Springer Science+Business Media, LLC, part of Springer Nature 2020

This article is part of the Topical Collection on Genetics in Gastroenterology Practice

Keywords Hereditary gastric cancer - Inherited gastric cancer - Diffuse gastric cancer - Gastric adenocarcinoma
and proximal polyposis of the stomach (GAPPS) - Gastric polyps

Abstract

Purpose of review Gastric cancer is a leading cause of cancer death in the world. Between 1
and 3% of cases are associated with specific genetic cancer risk syndromes. The purpose of
this article is to review the latest insights, as well as gaps in knowledge, regarding some of
the most common hereditary gastric cancer syndromes: hereditary diffuse gastric cancer
(HDGC), gastric adenocarcinoma and proximal polyposis of the stomach (GAPPS), Lynch
syndrome, the adenomatous polyposis syndromes, and the hamartomatous polyposis
syndromes.

Recent findings Patients carrying pathogenic variants in CDH1, but not meeting clinical
criteria for HDGC, are increasingly being identified thanks to multigene panel testing; their
absence from previous analyses overestimated gastric cancer penetrance. GAPPS is a
recently described hereditary gastric cancer syndrome associated with specific point
mutations in the promoter 1B region of the APC gene.

Summary Risk of gastric cancer is highest among carriers of pathogenic variants in CDH1,
with cumulative incidences approximately 40% and 30% for men and women, respectively.
Mutations associated with Lynch syndrome and adenomatous polyposis syndromes confer
greatest risk for gastric cancer in East Asian populations. Risk of gastric cancer in GAPPS
and hamartomatous polyposis syndromes is difficult to estimate due to their rarity, but
mutation status likely determines risk. Future research is needed to more precisely define
risk of gastric cancer in these syndromes, so strategies for screening and prophylactic
gastrectomy can be optimized.
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http://orcid.org/0000-0002-6259-185X

Genetic Gastric Cancer Risk  Lerner and Llor 605

Introduction

Gastric cancer is the fifth leading cause of cancer and the
third most common cause of cancer deaths in the world,
with an estimated 819,000 deaths annually [1]. Gastric
adenocarcinoma is by far the most common histologic
subtype of gastric cancer, comprising 95% of cases [2].
Both genetic and environmental factors contribute to
the development of this type of cancer. Recognized risk
factors include advanced age, male sex, tobacco use,
diets high in salt, and smoked foods, as well as
H. pylori infection, which has been implicated in 65-
80% of cases [3]. Whereas about 90% of gastric cancers
appear to be sporadic, 10% exhibit familial clustering,
and 1-3% can be linked to specific hereditary cancer
syndromes [4]. In this paper, we review the most com-
mon hereditary gastric cancer syndromes: hereditary

Hereditary diffuse gastric cancer

diffuse gastric cancer, gastric adenocarcinoma and prox-
imal polyposis of the stomach, Lynch syndrome, the
adenomatous polyposis syndromes, and the
hamartomatous polyposis syndromes. Due to space
constraints, we do not address Li-Fraumeni syndrome
or hereditary breast-ovarian syndrome. Nor do we dis-
cuss familial intestinal gastric cancer, which is defined as
non-diffuse gastric cancer inherited in an autosomal
dominant manner. The genetic basis for this condition
remains to be elucidated, and it may, in fact, result from
a combination of heritable and environmental factors
[5].

This review is not comprehensive; rather, we aim to
highlight the latest insights and critically appraise man-
agement strategies wherever possible (Table 1).

Hereditary diffuse gastric cancer (HDGC) is an autosomal dominant syndrome
characterized by early-onset diffuse gastric cancer (DGC), as well as lobular
breast cancer (LBC). Pathogenic germline variants in the CDH1 gene have been
identified as a major cause of this syndrome [6]. CDH1 is the gene that codes for

Table 1. Hereditary gastric cancer syndromes

Hereditary cancer syndrome

Causative gene(s)

Estimated lifetime risk of
gastric cancer

Hereditary diffuse gastric cancer (HDGC) - (DH1 - 37-42% in men; 24-33% in women
- CTNNA1 - Not well defined
Gastric adenocarcinoma and proximal Promoter 1B region of APC Up to 25%
polyposis of the stomach (GAPPS)
Lynch Syndrome (LS) - MLH1 - 7-8%
- MSHZ/EPCAM - 7-8%
- MSH6 -<£1-7.9%
- PMS2 - Baseline
Familial adenomatous polyposis (FAP) APC Baseline in western populations;
higher in Asian populations
MUTYH-associated polyposis (MAP) MUTYH Not defined
Peutz-Jeghers syndrome (PJS) STK11 20-30%
Juvenile polyposis syndrome (JPS) SMAD4, BMPR1A 20-30%*
PTEN hamartoma tumor syndrome (PHTS) PTEN Baseline

*Risk may not be increased in JPS patients with absence of SMAD4/BMPR1A pathogenic variants
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E-cadherin, an important cell-cell adhesion protein [7]. Mutations in CTNNA1,
the gene that encodes a-catenin (a protein that interacts with E-cadherin in
adherens junctions), have also been found in some HDGC patients [8]. While
mutations in other genes (e.g., MAP3K6, BRCA2, PALB2) have also been
reported, their significance is unclear, and they likely represent a very small
fraction of HDGC cases [9]. DGC has a poor prognosis, in large part because
patients often presents with vague symptoms of abdominal discomfort or
bloating. Furthermore, as this type of cancer infiltrates the submucosa, it is
often hard to identify on endoscopy. Consequently, diagnoses are commonly
made at advanced stages. Prognosis is poor, and, even among patients with
potentially curative disease, median survival is just 17 months [10]. DGC is
diagnosed histologically by neoplastic epithelial cells with signet ring morphol-
ogy infiltrating the stomach lining.

In order to assist in identifying families who could carry CDH1 or CTNNA1
pathogenic variants and thus have HDGC syndrome, the International Gastric
Cancer Linkage Consortium (IGCLC) suggested a set of clinical criteria in 1999,
subsequently updated in 2010, 2015, and 2020 [6, 11, 12, 13ee]. According to
the 2020 criteria, genetic testing for germline mutations should be offered to
patients whose families (including first- and second-degree relatives) have any
of the following: (1) at least two cases of gastric cancer, regardless of age, one of
which confirmed to be DGC; (2) one case of DGC diagnosed at any age and one
case of LBC before the age of 70, in different family members; and (3) at least
two cases of LBC before the age of 50. Genetic testing is also recommended for
patients with any of the following personal histories: (1) DGC before the age of
50; (2) DGC at any age in individuals of Maori ethnicity; (3) DGC at any age in
individuals with personal or family history of cleft lip or cleft palate; (4) DGC
and LBC, both diagnosed before the age of 70; (5) bilateral LBC diagnosed
before the age of 70; and (6) gastric in situ signet ring cells and/or pagetoid
spread of signet ring cells in individuals before the age of 50 [13®e]. The above
criteria for genetic testing have been relaxed compared to prior iterations,
mainly via changes to age cutoffs. Genetic testing should begin with analysis
of CDH1; CTNNAI analysis should be considered if no CDHI pathogenic
variant is identified [13ee].

Approximately 20-50% of families meeting 2010 IGCLC clinical criteria
were found to have germline mutations in CDH1 [12, 14]. For carriers of
pathogenic germline variants in CDH1, cumulative incidence of gastric cancer
by age 80 is often reported to be as high as 70% in men and 56% in women
[14]. However, these figures were derived from families who were preselected
with HDGC dinical criteria and were thus highly enriched in gastric cancer.
Using data from patients who underwent multigene panel testing but had not
been pre-selected by HDGC clinical criteria, our group and Roberts et al. both
found significantly lower cumulative incidence of gastric cancer by age 80: 37~
42% for men and 24-33% for women [15ee, 16]. Therefore, for unselected
CDH1 mutation carriers, penetrance is much lower. This is highly reminiscent
of the data on Lynch syndrome, which were initially determined in mutation
carriers that were pre-selected with the highly stringent Amsterdam criteria.
Eventually, when penetrance was evaluated only based on mutation carrier
status and without clinical pre-selection, cumulative incidence was found to
be much lower. Recent data have raised the possibility that mutations in specific
CDH1 gene regions could confer different risks, which could be extremely
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useful to assist in risk stratification [17]. Further studies should shed more light
into this issue. The risk of gastric cancer in those with pathogenic CTNNA1
mutations is not well defined. In a study of 33 CTNNAI mutation carriers
identified by multigene panel testing, 12% had DGC, and 21% had either a
personal or family history of gastric cancer [18].

In light of the high incidence of DGC and associated poor prognosis, as well
as the traditionally poor data on screening, patients who meet clinical criteria
and carry a known pathogenic CDH1 variant are generally advised to undergo
prophylactic total gastrectomy with Roux-en-Y reconstruction. Since this surgery
can have major effects on quality of life, the international consortium guide-
lines stress the importance of a multidisciplinary approach and careful decision-
making. They recommend considering gastrectomy in early adulthood, gener-
ally between ages 20 and 30 [13ee]. Using a Markov model of HDGC progres-
sion associated with pathogenic variants in CDH1, Laszkowska et al. found that
quality-adjusted life-years (QALYs) would be optimized if prophylactic gastrec-
tomy was done at age 39 for men and age 30 for women [19]. While their
calculations were based only on data from CDHI families pre-selected with
clinical criteria, in our study of un-selected CDH1 mutation carriers, we found
the cumulative risk of gastric cancer to be relatively low until age 40 (2.8% and
1.3% for women and men, respectively) before nearly doubling with each
successive decade [15ee]. In any case, acknowledging that HDGC is not a
homogeneous syndrome, the guidelines do suggest taking into account family
phenotype, especially age at cancer diagnosis in probands, when deciding when
to proceed with prophylactic gastrectomy. Annual breast MRI is recommended
for women with CDH1 pathogenic variants starting at age 30. Alternatively,
bilateral risk-reducing mastectomy can be considered [13ee].

Annual upper endoscopy is recommended for CDH1 mutation carriers who
are not interested in prophylactic gastrectomy or wish to delay it, as well as for
CTNNA1 mutation carriers [13ee]. During the procedure, the stomach should
be adequately inflated in order to check for poor distensibility, which can be a
sign of linitis plastica, diffuse infiltration of the gastric wall with signet ring cells.
In contrast, tiny foci of signet ring cells generally cannot be recognized macro-
scopically, so wide sampling of gastric mucosa is needed to maximize the
likelihood of diagnosis. The Cambridge protocol prescribes biopsy of all visible
lesions/pale areas, as well as random biopsies [12, 13ee]. The most recent
IGCLC guidelines recommend a total of 28-30 random biopsies with increased
sampling of the gastric body (3-5 cardia, 5 of the fundus, 10 of the body, 5 of
the antrum) [13ee]. Unfortunately, endoscopic surveillance has usually been
found to be insensitive for detecting DGC/signet ring carcinoma cells (SRCC).
Older case series of HDGC patients undergoing prophylactic gastrectomy found
the sensitivity of pre-operative endoscopy to be as low as 7-16% [4, 20].
However, a more recent study utilizing the Cambridge protocol plus narrow
band imaging identified SRCC in 69% of gastrectomy-confirmed cases [21].
Studies on other independent series should help clarify this issue.

While recommendations are clear for those with both HDGC clinical criteria
and CDH1 mutations, optimal management is less clear for those with one but
not the other. The IGCLC now terms those who meet clinical criteria but lack
pathogenic variants in CDH1 or CTNNA1 “HDGC-like” and recommends that
they be considered for yearly endoscopic surveillance starting at age 40, or
10 years prior to the earliest gastric cancer case in the family [13ee]. However,
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recent studies call into question the utility of annual endoscopy in these
patients. Mi et al. found SRCC in 61% of CDHI mutation carriers, compared
to only 9.7% of HDGC-like non-carriers [22]. Another study found SRCC in 6%
of non-carriers with median follow-up of 46 months [23]. Perhaps in response
to these studies, the most recent IGCLC guidelines state that surveillance
intervals may be prolonged at the discretion of the endoscopist after 2 years,
taking into account prior endoscopic findings and the patient’s family history
[13ee].- The opposite situation, that of CDHI or CTNNAI mutation in some-
one without a family history of DGC, is becoming increasingly common with
the proliferation of multigene panel genetic testing. In our study of CDH]1
mutation carriers identified by multigene panel testing, only 46% met HDGC
clinical criteria, though all had a personal or family history of cancer [15ee].
Among these patients, cancer risks were lower, but still very significant. Another
recent study comparing CDH1 carriers with family histories of DGC to those
without found similar rates (60% vs. 50%) of SRCC on EGD and/or gastrecto-
my [24]. Thus, while risks may be different, given the limited usefulness of
gastric cancer screening, gastrectomy should still be a strong consideration,
though acknowledging that the risk of developing actual DGC in this popula-
tion is not completely understood and the clinical significance of SRCC is far
from clear.

Gastric adenocarcinoma and proximal polyposis of the stomach

Gastric adenocarcinoma and proximal polyposis of the stomach (GAPPS) is a
rare autosomal dominant gastric cancer syndrome first described by Worthley
et al. in 2012. They reported three families from North America and Australia
with multiple family members having fundic gland polyposis (sparing the
antrum and lesser curvature) and intestinal-type adenocarcinoma [25]. The
syndrome has subsequently been identified in European and Asian families,
as well [26, 27]. Diagnostic criteria proposed in the initial description are as
follows: (1) gastric polyps restricted to the body and fundus with no evidence of
colorectal or duodenal polyposis; (2) >100 polyps carpeting the proximal
stomach in the index case or >30 polyps in a first-degree relative of another
case; (3) predominantly fundic gland polyp (FGP) histology, with some having
regions of dysplasia (or a family member with either dysplastic FGPs or gastric
adenocarcinoma); (4) autosomal dominant pattern of inheritance; and (5)
exclusion of other heritable gastric polyposis syndromes and PPI use [25].

On a genetic level, GAPPS has been associated with specific point mutations
in the promoter 1B region of APC, the tumor suppressor gene that is defective in
familial adenomatous polyposis (FAP) and attenuated FAP [28ee]. The impli-
cated point mutations (c.-191 T>C, ¢.-192A>G, and c.-195A> C) reduce
binding of the transcription factor Yin Yang 1 (YY1) and, as a result, decrease
transcription of the APC protein. Transcription of APC is generally preserved in
the colonic mucosa via promoter 1A, preventing development of the extensive
colonic polyposis seen in FAP and attenuated FAP. However, promoter 1A is
almost universally methylated (i.e., silenced) in both gastric cancer and normal
mucosa [29].

Due to the small number of identified cases to date, much remains to be
learned about the natural history of GAPPS. Absolute risk of gastric cancer is not
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well defined, but has been estimated at 25% in a recent case series [30]. Gastric
polyposis was found in a patient as young as 10, and the earliest associated
gastric cancer was reported at age 23 [25, 26]. Other malignancies reported in
families with GAPPS include leukemia and cancers of the skin, thyroid, brain,
prostate, lung, and colon [31]. McDuffie et al. found higher rates of adenoma-
tous colonic polyps in patients with GAPPS compared to their unaffected
relatives, suggesting possible colon involvement in this syndrome [32].

There are currently no guidelines for management of GAPPS. Those at risk
should be tested for germline mutations in promoter 1B of APC, and those
carrying such a mutation should get endoscopic screening followed by surveil-
lance. Unfortunately, there have been multiple cases of patient developing
invasive gastric adenocarcinoma and even metastatic disease while under en-
doscopic surveillance. Prophylactic gastrectomy should therefore be strongly
considered in GAPPS patients found to have dysplasia on gastric biopsy or
whose number or location of polyps make adequate sampling difficult [31].

Lynch syndrome

First described as hereditary nonpolyposis colorectal cancer in 1966, Lynch
syndrome (LS) is one of the most common hereditary cancer syndromes,
affecting up to 1 in 300 people [33]. LS carries the greatest risk for colorectal
and uterine cancers for which lifetime incidences can be as high as 61% and
57%, respectively. It also predisposes to cancers of the stomach, ovaries,
hepatobiliary tract, upper urinary tract, pancreas, and small bowel [34].
Inherited in autosomal dominant manner, LS is caused by a germline mutation
in one of several mismatch repair genes (MLH1, MSH2, MSHG6, and PMS2) or
deletion of the cell adhesion molecule gene EPCAM, which in turn leads to loss
of expression of MSH2 [35].

Cumulative incidence of gastric cancer in LS has been described to be from
less than 1% to almost 10% [36-38]. Following 3119 LS patients for a total of
24,475 years, Moller et al. found cumulative incidence of gastric cancer by age
75 to be 7-8% in those with pathogenic MLH1 or MSH2 mutations [39]. For
MSHG6 mutation carriers, cumulative risk has been described between <1 and
7.9% [40-42]. A study of 284 LS families found no increased risk in those with
PMS2 mutations [43]. A recent cross-sectional study of 3828 LS carriers found
male sex, older age, MLHI and MSH2 mutations, and number of first-degree
relatives with gastric cancer each to be independently associated with personal
history of gastric cancer [44]. Risk of gastric cancer is significantly higher among
LS patients who come from areas with high baseline risk, such as East Asia. In
Korea, where gastric cancer makes up nearly a quarter of all cancer diagnoses,
carrying a mutation in MLH1, MSH2, or MSHG doubles one’s lifetime risk [45].
Recent studies have estimated the cumulative incidence of gastric cancer by age
70 among Japanese LS carriers to be 20-50% for men and 12.5-25% for
women, compared with 4.4% and 1.7% in Japanese male and female non-
carriers, respectively [46, 47].

The cornerstone of screening and surveillance in LS is colonoscopy every 1-
2 years [48]. Recommendations for gastric cancer screening are less firm. The
National Comprehensive Cancer Network (NCCN) recommends consideration
of baseline upper endoscopy with random biopsy of the proximal and distal
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stomach at age 40, followed by surveillance EGD every 3-5 years in patients
with the following risk factors: male sex, older age, MLH1 or MSH?2 pathogenic
variants, first-degree relative with gastric cancer, Asian ethnicity, coming from
country with high background incidence of gastric cancer, chronic autoimmune
gastritis, gastric intestinal metaplasia, and gastric adenomas [49]. The American
College of Gastroenterology (ACG) and United States Multi-Society Task Force
(USMSTF) both recommend consideration of baseline EGD at age 30-35,
followed by surveillance every 2-3 years (ACG) or 3-5 years (USMSTF), de-
pending on individual risk factors. All groups recommend consideration of
H. pylori testing and treatment, if detected [48, 50, 51].

Adenomatous polyposis syndromes: Familial adenomatous
polyposis, attenuated FAP, and MUTYH-associated polyposis

Familial adenomatous polyposis (FAP) is a rare autosomal dominant polyposis
syndrome characterized by the development hundreds to thousands of colo-
rectal adenomas. Cumulative incidence of colorectal cancer (CRC) in FAP is
95% by age 50. Attenuated FAP is a less severe form; patients typically develop
0-100 colon adenomas with 70% lifetime risk of CRC. Both of these syndromes
are caused by germline mutations in APC, a tumor suppressor gene in the Wnt
signaling pathway [34]. Patients with FAP are also at risk for various
extracolonic malignancies, most notably cancers of the duodenum and thyroid.
While gastric fundic gland polyps are found in 50% of cases, gastric adenomas
and cancer are much less common [52]. First identified in 2002, MUTYH-
associated polyposis (MAP) is an autosomal recessive polyposis syndrome with
a clinical phenotype that closely resembles that of attenuated FAP. MAP is
caused by loss of function MUTYH, a gene involved in base excision repair
and programmed cell death [35].

In western countries, patients with FAP have not generally been considered
to be at increased risk of gastric cancer; cumulative incidence is close to 1% in
both FAP patients and the general population. In contrast, in Japan and Korea,
those with FAP appear to be 7-10 times more likely to develop gastric cancer
than their compatriots [53]. Nevertheless, in a recent review of FAP patients
enrolled in the Cleveland Clinic registry between 1979 and 2016, 10/767
(1.3%) developed gastric cancer. Remarkably, 9/10 cases were diagnosed be-
tween 2012 and 2016, hinting at a recent rise in incidence [54]. A case-control
study using the same patients identified carpeting of gastric polyps, solitary
polyps > 20 mm, polypoid mounds, pyloric gland adenomas, and polyps with
high-grade dysplasia as possible markers of increased risk [55]. The risk of
gastric cancer in patients with MAP is not well defined.

Given the very high rate of colon cancer in these syndromes, guidelines
recommend frequent colonoscopies and early consideration of prophylactic
colectomy. Recommendations for upper endoscopy are driven primarily by the
risk of duodenal and periampullary cancer. In FAP and attenuated FAP, baseline
upper endoscopy should be done around age 20-25; baseline upper endoscopy
should be considered at age 30-35 for patients with MAP. Frequency of repeat
endoscopy typically depends on burden of duodenal polyps or Spigelman
stage. Regarding the risk of gastric cancer specifically, the NCCN recommends
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consideration of specialized surveillance or surgery for lesions with high-risk
histologic features, such as tubular adenomas, polyps with high-grade dyspla-
sia, and pyloric gland adenomas. Gastrectomy should be considered for high-
risk lesions that cannot be removed endoscopically [48].

Hamartomatous polyposis syndromes

Peutz-Jeghers syndrome (PJS), juvenile polyposis syndrome (JPS), and PTEN
hamartoma tumor syndrome (PHTS) comprise the hereditary hamartomatous
polyposis syndromes. These rare syndromes, each with a prevalence of about 1
in 100,000, are characterized by the development of hamartomas (disorganized
overgrowth of normal-appearing cells) primarily in the gastrointestinal (GI)
tract [34]. Each syndrome has an autosomal dominant pattern of inheritance,
although approximately a quarter of cases result from de novo mutations and
thus have no significant family history. PJS is caused by mutations in the STK11
tumor suppressor gene and manifests clinically with mucocutaneous hyperpig-
mentation (most often involving the lips, buccal mucosa, and finger/toe tips)
and multiple GI polyps, which can cause intussusception, bowel obstruction, or
bleeding [56]. A clinical diagnosis of JPS can be made upon finding five or more
juvenile polyps in the colon, juvenile polyps in other parts of the GI tract, or any
number of juvenile polyps in a someone with a family history of juvenile
polyps [51]. Approximately half of cases are associated with mutations in the
SMAD4 and BMPR1A tumor suppressor genes. Juvenile polyps have a tendency
to bleed, and, as a result, patients often have iron deficiency anemia. PHTS is
caused by germline mutations in the PTEN tumor suppressor gene and encom-
passes Cowden, Bannayan-Riley-Ruvalcaba, and Proteus and Proteus-like syn-
dromes. More than 90% of patients have papules on the face (hamartomas of
the hair follicle root sheath), and 75% have macrocephaly. The most common
polyps in PHTS are hyperplastic colon polyps, but patients can also develop
adenomas, juvenile polyps, lipomas, and ganglioneuromas [34].

Patients with hamartomatous polyposis syndromes are at increased risk of
developing various cancers, although precise risks are difficult to estimate owing
to the rarity of these syndromes. Those with PJS appear to be at greatest risk for
breast, GI, and gynecologic malignancies [48]. The cumulative incidence of
gastric cancer, specifically, was found to be 29% in a meta-analysis of 210 PJS
patients [57]. Among patients with JPS, cancers of the stomach and colon are
most common. A recent analysis of 171 Japanese patients with JPS found 73%
lifetime risk of gastric cancer [58]. Previous studies of JPS patients from western
countries have estimated lifetime risk of gastric cancer at 20-30% [48, 59]. This
likely reflects risk for SMAD4 and BMPR1A mutation carriers, as recent data
points to absence of gastric polyps and cancer in JPS when there are no
mutations in these two genes (MacFarland et al., under review). Those with
PHTS are at greatest risk of developing breast cancer (81% by age 70 in women)
and thyroid cancer (21% by age 70) [60]. To date, these patients have not been
shown to suffer from higher rates of gastric cancer [61].

Management of the hamartomatous polyposis syndromes involves frequent
surveilling of the organs at risk for cancer. For those with PJS, the NCCN
recommends EGD every 2-3 years, starting in the late teens [48]. Citing the
risk of developing early complications from hamartomatous polyps, the ACG
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guidelines are more proactive, calling for first upper endoscopy at age 8; if
polyps are found on the initial exam, EGD should be repeated every 3 years; if
none are found, next EGD should be done at age 18 and be repeated every
3 years thereafter [51]. For JPS, the NCCN guidelines recommend first upper
endoscopy around age 15, repeated annually if polyps are found and every 2-
3 years if none are found. For families without an identified genetic pathogenic
variant, they recommend consideration of upper endoscopy every 5 years
starting at age 20 and every 10 years starting at age 40 in patients in whom
no polyps are found [48]. The ACG guidelines recommend starting gastric
cancer surveillance at age 12 with repeat upper endoscopy every 1-3 years
depending on polyp burden [51]. Gastric polyps can typically be managed
endoscopically, but surgery may be necessary if anemia develops. According
to expert opinion, upper endoscopy should be considered at age 15 in PHTS
and repeated every 2-3 years [51].

Conclusion

Gastric cancer is a major cause of cancer death worldwide. Currently, 1-3% of
cases can be linked to specific hereditary cancer syndromes. As our knowledge
of genetics expands, these syndromes are increasingly being defined by specific
pathogenic variants, as opposed to various combinations of personal and
family histories. Management strategies are currently limited by incomplete
understanding of precise risks associated with some syndromes and clinical
significance of some pathologic findings, such as SRCC in patients with CDH1
mutations, but lack significant family history. As we learn more, we will be able
to optimize recommendations for endoscopic screening and prophylactic gas-
trectomy, minimizing incidence of gastric cancer while also avoiding unneces-
sary costly and sometimes morbid procedures.
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