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Gastric Cancer Development After
Helicobacter pylori Eradication
promotes progression of gastric stem
cells to cancer stem cells.

Gastric cancer after
Helicobacter pylori
eradication

Introduction
Gastric cancer is the fifth most common
cancer and the third leading cause of
cancer-related mortality worldwide.1
Helicobacter pylori infection, with a global
prevalence of around 50%,2 is one of the
major risk factors for gastric cancer development (a relative risk of 2.8 as shown
in a recent meta-analysis).3 H. pylori is
classified by the International Agency
for Research on Cancer of the World
Health Organization as class I human
carcinogen4 and causes about 90% of
non-cardia gastric cancer cases.5 H.
pylori infection triggers and promotes the
Correa’s cancer cascade6 – a multistep
process involving sequential changes of
the gastric mucosa from chronic gastritis
to atrophic gastritis, intestinal metaplasia,
dysplasia and finally invasive carcinoma.
Recently, intestinal metaplasia has been
recognized as a surrogate biomarker of
the presence of genetic instability that
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cancer.7 These findings support the
potential benefits of H. pylori eradication
to prevent gastric cancer development
even in the presence of more advanced
gastric histology.7

Although H. pylori is the most common
causative agent of gastric cancer, eradication of H. pylori does not eliminate the
risk of subsequent gastric cancer development. A recent meta-analysis of seven
randomized controlled trials (RCTs), six
of which were conducted in East Asian
countries, showed that H. pylori eradication reduced gastric cancer risk by only
46%.7 This is because a proportion of H.
pylori-infected subjects will have already
developed precancerous lesions (including
atrophic gastritis, intestinal metaplasia
and dysplasia) before H. pylori treatment.
While chronic gastritis and atrophic gastritis can be reversed by H. pylori eradication,
studies showed that H. pylori eradication
could not regress intestinal metaplasia
lesions,8–10 the presence of which was
once considered to be a “point of no
return” in the gastric cancer cascade.11
Nevertheless, in a recent prospective study with follow-up duration of up
to 10 years, no significant differences in
intestinal metaplasia prevalence between
H. pylori-eradicated and -infected subjects were found in antrum and corpus
after follow-up periods of ≥5 and ≥3 years,
respectively.12 In a study of 2,258 patients
who were observed for up to 15 years, H.
pylori eradication reduced gastric cancer

Surveillance for
high-risk patients after
Helicobacter pylori
eradication

risk even in those with intestinal metaplasia and dysplasia.13 Furthermore, H. pylori
eradication reduced gastric cancer risk by
about 50% among patients undergoing
endoscopic resection for early gastric

considered as secondary prevention to
remove intraepithelial lesions and early
gastric cancer before the lesions become
invasive, thereby reducing gastric cancerrelated mortality.

Among patients with pre-existing precancerous lesions, H. pylori eradication
can only halt ongoing mucosal damage
and partially reverse the gastric mucosal
lesions; therefore, these patients remain
at increased risk for gastric cancer
development. According to the Kyoto
Global Consensus statement, patients
with H. pylori infection diagnosed by noninvasive tests and at high risk for atrophic
gastritis should undergo endoscopy for
histological assessment.14 These risk factors include age range in which atrophic
gastritis is prevalent in that particular
population, a prior history of gastric ulcer,
a pretreatment serum pepsinogen I level
of <70 ng/mL and a pepsinogen I:II ratio
of <3.
Patients with extensive atrophic
gastritis/intestinal
metaplasia
(both
antrum and body) or atrophic gastritis/
intestinal metaplasia at a single location
in the presence of other risk factors
(eg, family history of gastric cancer,
incomplete intestinal metaplasia) should
be offered regular endoscopic surveillance at 1- to 3-yearly intervals. This is
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Potential
chemopreventive
agents against gastric
cancer development
after Helicobacter pylori
eradication

both H. pylori-infected and H. pylorinegative subjects (pooled odds ratio [OR]
of 0.78).15 This should be interpreted with
caution, however, as patient characteristics differed between the studies.

Current data on the modifiable risk
factors for gastric cancer after H. pylori
eradication are sparse. A few drugs have
been shown to have potential chemopreventive effects on gastric cancer
development, including aspirin, cyclooxygenase-2 (COX-2) inhibitors, statins and

COX-2 inhibitors

metformin.

not regress intestinal metaplasia or its
severity in H. pylori-eradicated subjects
with intestinal metaplasia.21 Another
study showed that celecoxib use for 2
years regressed advanced gastric lesions
in H. pylori-infected subjects but not in
patients with H. pylori eradication.22

Aspirin
Recent meta-analyses reported that
aspirin was associated with a lower
gastric cancer risk in observational studies, while post hoc analysis of RCTs
showed a trend favouring aspirin use.15,16
The chemopreventive effect of aspirin is
exerted via both COX-2 and non–COXrelated pathways. Nonetheless, most of
the current published data did not stratify
the chemopreventive effect of aspirin
according to H. pylori infection status.
Two observational studies showed a
greater protective effect of aspirin among
H. pylori-infected subjects than in the
whole cohort, while no beneficial effect
existed for H. pylori-negative subjects.17,18
A recent territory-wide retrospective cohort study that recruited 63,605
H. pylori-eradicated subjects showed
that aspirin was associated with a 70%
lower gastric cancer risk.19 A biological
gradient was demonstrated in terms of
frequency, duration and dose. The protective effect of aspirin appeared to be larger
in H. pylori-eradicated subjects than that
reported by a meta-analysis including
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COX-2 overexpression is detected in
gastric intestinal metaplasia and cancer.20
Two RCTs have been conducted to
investigate the effect of COX-2 inhibitors
on intestinal metaplasia.21,22 One study
showed that rofecoxib use for 2 years did

Statins
Statins have a potential chemopreventive effect on solid organ tumours by
halting cell-cycle progression, inducing
apoptosis, inhibiting angiogenesis and
inhibiting the growth of tumour cells.
A meta-analysis of 11 studies reported
a 32% lower gastric cancer risk with
statins in a dose-dependent manner.23
However, these studies recruited both H.
pylori-infected and H. pylori-negative subjects. A recent territory-wide propensity
score-matched cohort study of 22,870
H. pylori-eradicated subjects showed
that statins were associated with a 66%
lower gastric cancer risk in a duration- and
dose-response manner.24

associated with a 19% higher gastric
cancer risk.25 A population-based cohort
study also demonstrated a synergistic
effect of H. pylori infection and a higher
haemoglobin A1c (HbA1c) level (≥6.0%)
on increasing gastric cancer risk.26
Gastric cancer risk was reduced
by 24% in diabetic patients treated
with metformin, according to a metaanalysis.27 Metformin’s anticancer activity
is mediated by its insulin-sensitising
effect28 and activation of AMP-activated
protein kinase (AMPK) with subsequent
inhibition of the mammalian target of
rapamycin pathway.29 However, these
observational studies did not adjust for H.
pylori infection or the severity of DM. A
territory-wide cohort study involving 7,266
diabetic patients showed that metformin
was associated with about a 50% lower
gastric cancer risk after adjustment for
overall glycaemic control (in terms of
serial HbA1c measurements), concomitant medications and comorbidities.30

Conclusions
H. pylori eradication does not entirely
eliminate the gastric cancer risk due to
pre-existing precancerous lesions. H.
pylori-eradicated subjects at high risk
of gastric cancer should still be offered
regular endoscopic surveillance. A few
pharmacological agents may have potential chemopreventive effects on gastric
cancer development even after H. pylori
eradication, although the evidence is
derived mainly from observational studies.

Metformin
A meta-analysis of 17 observational studies found that diabetes mellitus (DM) was

A complete list of references can be downloaded from
www.SOPHYSICIANSHK.org
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Impact of COVID-19 on Colorectal Cancer
Screening: Evidence and Recommendations

Background
Global pandemic of COVID-19

Abstract
In response to the coronavirus disease
2019 (COVID-19) pandemic, health authorities urged hospitals and emergency care
units to reschedule non-urgent surgeries
and medical procedures. This led to the
suspension of colorectal cancer (CRC)
screening by the faecal occult blood
test and follow-up by colonoscopies
in some countries. COVID-19–related
suspensions of healthcare services and
alterations in medical resource and
workforce allocation have increased the
barriers to CRC screening among the
general population. This article outlines
the impact of COVID-19 on CRC screening programmes and makes some recommendations for public health and clinical
practice.
4 | Journal of The Society of Physicians of Hong Kong

COVID-19 is caused by infection with
severe acute respiratory syndromecoronavirus-2
(SARS-CoV-2).
Typical
presentations of the disease include
fever, cough, myalgia, fatigue and pneumonia. Some studies show that patients
with COVID-19 also present early-onset
digestive symptoms, such as diarrhoea or
nausea.1 SARS-CoV-2 can be detected in
the faeces suggesting that it is present
in the gastrointestinal tract even after
the clearance of respiratory symptoms.2
COVID-19 has rapidly spread globally,
with more than 62 million people infected
and 1.4 million deaths by 30 November
2020.3 The World Health Organization
(WHO) characterised it as a public health
emergency in late January 2020 and
subsequently declared it a pandemic.
Reducing the morbidity and mortality
from COVID-19 has become the top
priority for physicians, researchers and
policymakers. However, the health system is one of the service activities that

has suffered most from lockdowns due to
COVID-19 pandemic. Health authorities
expected and prepared for a significant
increase in the number of hospitalisations
for patients with COVID-19. This required
the substantial reallocation of medical
resources and healthcare workforces to
urgent COVID-19 cases. Many healthcare
services were interrupted, including the
procedures for colorectal cancer (CRC)
screening.

CRC screening
CRC is the second most common malignancy and third highest cause of cancer
deaths, accounting for around 10% of the
incidence and mortality from all cancers
worldwide.4 Over the past 10 years, the
incidence and mortality rates for CRC
have increased in many populations,
especially in younger adults.5 In Hong
Kong, CRC is the most common malignancy and second most common cause
of cancer mortality. Recommendations
from the US,6 European nations7 and the
JANUARY 2021

Asia Pacific region8 propose CRC screening for average-risk individuals aged ≥50
years. CRC screening programmes are
usually based on a faecal occult blood
test (FOBT) performed every 1 or 2 years.
Participants with a positive FOBT are
referred for a subsequent colonoscopy
test; surgery, post-colonoscopy follow-up
or further FOBT may be recommended
based on the colonoscopy findings.
Although CRC screening is effective in
reducing incidence and mortality from the
disease, the achieved benefit depends
on an optimal participation rate and
follow-up compliance.9 The suggested
time intervals for follow-up colonoscopy

all investigated centres, based on guidelines for CRC care services.14 Although
the degree of disruption varied between
hospitals, deviations from guidelines
were reported at all points across the
CRC patient care pathway from initial
referral to subsequent follow-up. Notably,
the discordance was most evident in the
CRC screening service, and face-to-face
triage was replaced by telephone consultations in almost all the hospitals.
In Australia, CRC screening services have also been disrupted by the
COVID-19 pandemic.15 According to a
modelling study, a disruption of 90 days
could cause up to 1,500 CRC cases to

endoscopy against the risk of infection.
Although colonoscopy services for
patients with cancer were largely unaffected by the pandemic, the impact on
screening colonoscopy services was
clear. As mentioned, CRC screening with
FOBT is only effective when participants
with a positive FOBT receive subsequent
colonoscopies. In the US, up to 14% of
patients with positive FOBT results did
not receive a colonoscopy with a gastroenterologist or medical unit due to the
decrease in endoscopy volume, restrictions on health systems and inadequate
health insurance coverage.18 In the UK,
around 42% of hospitals suspended

in participants with a positive FOBT are
inconsistent. The subsequent colonoscopy should be performed within 1 month
in European nations7 and within 2 months
in Canada,10 while guidelines from the
US6 do not define the appropriate time
interval. However, it has been found that
a longer follow-up period is associated
with a higher risk of advanced CRC and
related mortality in participants with positive FOBT.11

be missed or delayed in 2020–2021,
and up to 4,300 additional CRC cases
and 2,400 additional CRC deaths over
2020–2060. The interruption will also
result in upstaged CRC cases in the long
term. If these patients are not followedup appropriately, up to 940 fewer cases
would be diagnosed at early stage and
the majority of cases would be detected
at late stage. Due to the Hot Zone policy
in Australia, some regions also have
limited screening invitation timeframes.
Similar disruptions have been described
in Italy: the organised CRC screening
programme with FOBT is performed at
the local level with varying participation
rates.16 Barriers to CRC screening include
a low level of education on CRC prevention, lack of knowledge of the benefits
of screening or consequences of CRC,
or simply fear of the screening tools;
all these barriers were exaggerated by
the COVID-19 pandemic. The COVID-19
pandemic has caused almost all districts
in Italy to suspend their CRC screening
tests using FOBT.17 However, the impact
of COVID-19 on CRC screening by FOBT
in Hong Kong is not significant according
to internal source.

all endoscopic procedures and 97%
suspended all surveillance endoscopic
procedures, largely because of the risk
of COVID-19 transmission associated
with endoscopy and exposing vulnerable
people to the hospital environment.14
In Australia, screening colonoscopies will need to be rescheduled because
of the period of disruption by COVID-19.15
Based on modelling, the number of
screening colonoscopies not conducted
in 2020 due to a 3-, 6- or 12-month disruption due to COVID-19 would be around
20,000, 40,000 and 80,000, respectively.
The compliance rate with follow-up
colonoscopies may also be affected by
COVD-19, as it was closely related to availability, access and willingness to undergo
colonoscopies. This would result in 4,500,
3,500, 2,500 and 1,400 additional new
CRC cases and 2,200, 1,700, 1,200 and
670 new CRC deaths based on colonoscopy compliance rates of 0%, 18%,
35% and 53%, respectively.15 Another
study from Italy analysed the demand
for and safety of continuing colonoscopy
screening for CRC during the pandemic.16
It found that, although overall adherence
with screening fell during the COVID-19
pandemic, the continuation of screening
colonoscopies was effective and safe.

Impact of COVID-19 on
CRC screening
Screening by FOBT
The outbreak of COVID-19 has substantially impacted CRC screening
programmes by FOBT in primary-care
settings. A mandatory change in priorities
to control COVID-19 has significantly
decreased medical visits and the volume
of non-urgent primary-care services. As
a result, the capacity of CRC screening
has decreased dramatically by 86% in the
US,12 despite FOBT being a favourable
screening tool for its availability, low cost
and high uptake rate.13 Health centres that
previously required in-person visits for
FOBT have temporarily suspended CRC
screening because of social distancing
policies during the pandemic. A survey of
36 hospitals in the UK and Ireland found
that the COVID-19 pandemic has caused
a major disruption to CRC care delivery in
JANUARY 2021

Follow-up colonoscopy
The need to protect people from COVID19 infection forced healthcare units to
reschedule a substantial number of
endoscopies, balancing the benefit of

Recommendations
Policymakers, health authorities and international/national medical societies can
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play a critical role in raising awareness
and mitigating the impact of COVID-19 on
CRC screening. During the pandemic, we
recommend making active use of social
media and virtual platforms to promote
CRC prevention and related policies,
whenever possible. Although it may be
difficult, health authorities should consider increasing the numbers of health
workers, equipment and working spaces,
as well as funding, dedicated to conducting screening colonoscopies.
Community outreach and engagement are also important to promote CRC
prevention amongst the general population during the pandemic. Although the

A more tailored and targeted
approach to promoting screening participation in higher-risk individuals would
be beneficial during the pandemic. A
questionnaire, incorporating common risk
factors for CRC (eg, age, gender, smoking status, family history, body mass
index and self-reported diabetes),19 could
be used for allocating CRC screening
resources. For participants with a positive
FOBT, those with earlier positive FOBT,
higher FOBT values and/or interval CRCrelated symptoms could be prioritised for
follow-up colonoscopies.
Providing less-invasive tests for
CRC screening is another important

contact-free collection boxes for FOBT
kits. Some researchers also recommend
using molecular-based modalities as
alternatives for CRC screening during the
COVID-19 pandemic.21

pandemic has disrupted community
outreach and engagement activities for
CRC screening at multiple levels, organisations and institutions involved in CRC
screening need to develop strategies to
foster trust and re-engage the averagerisk population in CRC screening once the
risk of COVID-19 is controlled.

option during the COVID-19 pandemic.
Organisers should consider adopting a
mailed FOBT outreach approach for the
CRC screening programme.20 In places
where screening tests for CRC cannot
be mailed, it is important to develop
safe protocols to allow participants to
obtain and return FOBT, such as using

the impact of COVID-19 on CRC screening. A more targeted approach for higherrisk individuals and less-invasive tests for
CRC screening would be beneficial to
ensure adequate protection against infection during the pandemic.
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Conclusion
The COVID-19 pandemic has caused
a substantial reallocation of medical
resources, which has affected CRC
screening programmes by FOBT and
follow-up colonoscopies. Policymakers,
health authorities, international/national
medical societies and community outreach and engagement play an important
role in raising awareness and mitigating
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A Case of Diverticulitis

Case presentation
A 48-year-old mixed-race man presented
with increased bowel opening frequency
and liquidity with pinkish mucus in
stool for the past 2 weeks. His general
practitioner had diagnosed irritable bowel
syndrome (IBS) 10 months ago. He had
asthma and a perianal abscess for which
he was prescribed antibiotics on and off
for “flares”. No endoscopy had been performed previously. The patient reported
transient left-sided abdominal pain that
was relieved after defaecation. He was a
cigar smoker and social drinker who had
no family history of colorectal cancer or
inflammatory bowel disease. The patient
was afebrile and well hydrated, with central obesity and a body mass index (BMI)
of 28 kg/m2. Mild left lower quadrant
tenderness was noted.
Colonoscopy revealed multiple
non-inflamed diverticula in the sigmoid
8 | Journal of The Society of Physicians of Hong Kong

colon, alongside a 10 cm segment of
inflamed and narrowed bowel. The ileocolonoscopy was completed with removal
of a small rectal polyp. A computed
tomography (CT) scan of the abdomen
showed multiple sigmoid diverticula and
a segmental concentric mural thickening
in the sigmoid. The patient responded
to a course of antibiotics. Biopsy of the

well afterwards with resolution of all
bowel symptoms.

inflamed segment of bowel showed nonspecific inflammation and an increase in
stromal fibrosis suggestive of ischaemic
aetiology. An interval CT reassessment
showed persistent mural thickening of
the segment of bowel at 4 months. An
inflamed diverticulum was noted in contact with the urinary bladder fundus. A
late diagnosis of diverticular disease was
made. His bowel opening habits returned
normal without pain after another course
of antibiotics. Advice on smoking cessation, weight reduction and increased
fibre intake was offered. He was referred
to a surgeon for his fistula-in-ano and an
elective laparoscopic sigmoidectomy was
discussed for his diverticular disease. A
conservative approach was adopted.
After 1.5 years of disease quiescence, the patient presented again with
pinkish mucus in stool and left-sided
abdominal pain after a course of steroids prescribed for angioedema by his
general practitioner. Blood test showed
leukocytosis and elevation of C-reactive
protein (CRP) levels. CT scan showed
progression of the mural thickening
with increased infiltration to the urinary
bladder fundus. The patient was finally
convinced to undergo surgery after
settling on inpatient management with
bowel rest and intravenous antibiotics.
A laparoscopic sigmoid resection with
primary anastomosis was performed. The
urinary bladder was intact. He recovered

fibre intake and old age. Symptomatic sigmoid diverticulitis may present with fever,
left lower abdominal pain and local tenderness. Complications can include abscess
formation, peritonitis, fistula formation
and stricture formation. Distinction from
IBS, inflammatory bowel disease and
colonic neoplasm can be tricky using
only clinical findings. A diagnosis of acute
diverticulitis can be established when
there is left lower quadrant pain and local
tenderness in the absence of vomiting.
Leukocytosis and elevation of CRP levels
provides diagnostic and prognostic value.
A CT scan offers respectable sensitivity
and specificity and is indicated for a first
episode, severe disease presentation,
failure of symptom improvement with
conservative management, an immunocompromised host and multiple disease
recurrences.

Diagnosis
Typically, asymptomatic colonic diverticulosis may become symptomatic with
bleeding and inflammation. It is associated with constipation, lack of vigorous
physical activity, obesity, smoking, lack of

Management
Most (80%) diverticulitis runs an uncomplicated course and outpatient management usually suffices for uncomplicated
disease. A clear liquid diet is appropriate,
with gradual advancement to normality
in 3–5 days. Otherwise, further followup is necessary. While most physicians
usually offer antibiotic therapy for acute
diverticulitis, selective, rather than
routine, antibiotic use is recommended
in international guidelines. Antibiotic
therapy is indicated when the patient is
JANUARY 2021

frail or the disease is severe, with marked
elevation of CRP >140 mg/L and white
cell count (WCC) >15 x 109 cells/L, and
with CT finding of abscess collection.
Immunocompromised patients are more
likely to present with severe or complicated disease. Therefore, a low threshold
for CT imaging and antibiotic treatment
is recommended. Common outpatient
regimens are oral ciprofloxacin plus metronidazole, or amoxicillin–clavulanate, for
7 to 10 days. The modified Hinchey classification (Table) is most commonly used
to grade disease severity. Inpatient management with bowel rest, intravenous
antibiotics, fluids and pain medication is
often needed in severe cases. Specific
nonoperative and operative intervention varies according to the associated
complications. This includes percutaneous drainage of large abscesses, acute
surgery in Hinchey III or IV diverticulitis, a
segmental resection with primary anastomosis with or without a diverting ostomy
for some Hinchey III diverticulitis cases,
and a Hartmann’s procedure for Hinchey
IV perforated diverticulitis with unstable
haemodynamic status. Surgery is also
almost always indicated for disease complicated by fistula and obstruction.
After recovery from an initial
attack managed by nonoperative means,
patients should be assessed after 6–8
weeks for colon cancer by colonoscopy,
if a colonoscopy had not been performed
in the previous year. A malignancy can be
misdiagnosed as diverticulitis. A higher
colon cancer detection rate is observed
in patients with recent acute diverticulitis,
especially in complicated cases. To reduce
the chance of recurrence, patients should
be advised to quit smoking, stay physically active, achieve and maintain a normal BMI, and consume a high-quality diet
with high intake of fibre and whole grains
and low intake of red meat and sweets.
Elective surgery should be discussed in
those at risk for recurrent disease and
those at high risk of dying from recurrent
diverticulitis, including individuals with
immunocompromising conditions such
JANUARY 2021
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Table. Modified Hinchey classification of disease severity in diverticulitis
Stage

Description

0

Mild clinical diverticulitis

Ia

Confined pericolic inflammation – phlegmon

Ib

Confined pericolic abscess

II

Pelvic, distant intraabdominal, or retroperitoneal abscess

III

Generalized purulent peritonitis

IV

Faecal peritonitis

Fistula

Colo-vesical/-vaginal/-enteric/-cutaneous

Obstruction

Large and/or small bowel obstruction
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