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Gastric Cancer Development 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 devel-
opment (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 

promotes progression of gastric stem 
cells to cancer stem cells.

Gastric cancer after 
Helicobacter pylori 
eradication
Although H. pylori is the most common 
causative agent of gastric cancer, eradica-
tion of H. pylori does not eliminate the 
risk of subsequent gastric cancer develop-
ment. A recent meta-analysis of seven 
randomized controlled trials (RCTs), six 
of which were conducted in East Asian 
countries, showed that H. pylori eradica-
tion 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 gastri-
tis 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 prospec-
tive study with follow-up duration of up 
to 10 years, no significant differences in 
intestinal metaplasia prevalence between 
H. pylori-eradicated and -infected sub-
jects 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 
risk even in those with intestinal metapla-
sia and dysplasia.13 Furthermore, H. pylori 
eradication reduced gastric cancer risk by 
about 50% among patients undergoing 
endoscopic resection for early gastric 

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

Surveillance for 
high-risk patients after 
Helicobacter pylori 
eradication
Among patients with pre-existing pre-
cancerous 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 non-
invasive tests and at high risk for atrophic 
gastritis should undergo endoscopy for 
histological assessment.14 These risk fac-
tors 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 surveil-
lance at 1- to 3-yearly intervals. This is 
considered as secondary prevention to 
remove intraepithelial lesions and early 
gastric cancer before the lesions become 
invasive, thereby reducing gastric cancer-
related mortality.
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Potential 
chemopreventive 
agents against gastric 
cancer development 
after Helicobacter pylori 
eradication
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 chemo- 
preventive effects on gastric cancer 
development, including aspirin, cyclooxy-
genase-2 (COX-2) inhibitors, statins and 
metformin. 

Aspirin
Recent meta-analyses reported that 
aspirin was associated with a lower 
gastric cancer risk in observational stud-
ies, 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–COX-
related 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 retrospec-
tive 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 protec-
tive effect of aspirin appeared to be larger 
in H. pylori-eradicated subjects than that 
reported by a meta-analysis including 

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

COX-2 inhibitors
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 
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 

 
Statins
Statins have a potential chemopreven-
tive 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 sub-
jects. 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 

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

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 meta-
analysis.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), concomi-
tant 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 poten-
tial chemopreventive effects on gastric 
cancer development even after H. pylori 
eradication, although the evidence is 
derived mainly from observational studies.

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

 

  

Abstract 
In response to the coronavirus disease 
2019 (COVID-19) pandemic, health author-
ities 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 screen-
ing programmes and makes some recom-
mendations for public health and clinical 
practice. 

Background

Global pandemic of COVID-19
COVID-19 is caused by infection with 
severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2). Typical 
presentations of the disease include 
fever, cough, myalgia, fatigue and pneu-
monia. 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 sys-
tem 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 malig-
nancy 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 malig-
nancy and second most common cause 
of cancer mortality. Recommendations 
from the US,6 European nations7 and the 
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Asia Pacific region8 propose CRC screen-
ing 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 
in participants with a positive FOBT are 
inconsistent. The subsequent colonos-
copy 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 posi-
tive FOBT.11 

Impact of COVID-19 on 
CRC screening

Screening by FOBT
The outbreak of COVID-19 has sub-
stantially 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 

all investigated centres, based on guide-
lines 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 consul-
tations in almost all the hospitals.  

In Australia, CRC screening ser-
vices 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 
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 followed-
up 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 preven-
tion, 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.

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

endoscopy against the risk of infection. 
Although colonoscopy services for 
patients with cancer were largely unaf-
fected 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 gastro-
enterologist or medical unit due to the 
decrease in endoscopy volume, restric-
tions on health systems and inadequate 
health insurance coverage.18 In the UK, 
around 42% of hospitals suspended 
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 colonosco-
pies 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 disrup-
tion 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 avail-
ability, 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 colo-
noscopy 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.

Recommendations
Policymakers, health authorities and inter-
national/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 con-
sider increasing the numbers of health 
workers, equipment and working spaces, 
as well as funding, dedicated to conduct-
ing screening colonoscopies. 

Community outreach and engage-
ment are also important to promote CRC 
prevention amongst the general popula-
tion during the pandemic. Although the 
pandemic has disrupted community 
outreach and engagement activities for 
CRC screening at multiple levels, organ-
isations and institutions involved in CRC 
screening need to develop strategies to 
foster trust and re-engage the average-
risk population in CRC screening once the 
risk of COVID-19 is controlled. 
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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 per-
formed 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 cen-
tral 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 

colon, alongside a 10 cm segment of 
inflamed and narrowed bowel. The ileo-
colonoscopy 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 
inflamed segment of bowel showed non-
specific 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 con-
tact 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 ces-
sation, 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 quies-
cence, the patient presented again with 
pinkish mucus in stool and left-sided 
abdominal pain after a course of ste-
roids 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 

well afterwards with resolution of all 
bowel symptoms. 

Diagnosis
Typically, asymptomatic colonic diver-
ticulosis may become symptomatic with 
bleeding and inflammation. It is associ-
ated with constipation, lack of vigorous 
physical activity, obesity, smoking, lack of 
fibre intake and old age. Symptomatic sig-
moid diverticulitis may present with fever, 
left lower abdominal pain and local tender-
ness. 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 immuno-
compromised host and multiple disease 
recurrences. 

Management
Most (80%) diverticulitis runs an uncom-
plicated course and outpatient manage-
ment usually suffices for uncomplicated 
disease. A clear liquid diet is appropriate, 
with gradual advancement to normality 
in 3–5 days. Otherwise, further follow-
up 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 
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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 compli-
cated disease. Therefore, a low threshold 
for CT imaging and antibiotic treatment 
is recommended. Common outpatient 
regimens are oral ciprofloxacin plus met-
ronidazole, or amoxicillin–clavulanate, for 
7 to 10 days. The modified Hinchey clas-
sification (Table) is most commonly used 
to grade disease severity. Inpatient man-
agement with bowel rest, intravenous 
antibiotics, fluids and pain medication is 
often needed in severe cases. Specific 
nonoperative and operative interven-
tion varies according to the associated 
complications. This includes percutane-
ous drainage of large abscesses, acute 
surgery in Hinchey III or IV diverticulitis, a 
segmental resection with primary anasto-
mosis 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 com-
plicated 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 physi-
cally active, achieve and maintain a nor-
mal 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 

as long-term glucocorticoid therapy, 
diabetes, renal failure, collagen-vascular 
disorders and malnutrition. 
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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



Output206X276Adv.pdf   1   30/11/20   5:13 PM

Further information is available from



Gastric Cancer Development After Helicobacter pylori Eradication 
Dr Cheung Ka Shing 
 
References 
1. Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics 2018: GLOBOCAN estimates of 
incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin 2018;68:394-
424. 
2. Hooi JKY, Lai WY, Ng WK, et al. Global prevalence of Helicobacter pylori infection: Systematic 
review and meta-analysis. Gastroenterology 2017;153:420-429. 
3. Cavaleiro-Pinto M, Peleteiro B, Lunet N, et al. Helicobacter pylori infection and gastric cardia 
cancer: systematic review and meta-analysis. Cancer Causes Control 2011;22:375-387. 
4. Infection with Helicobacter pylori. IARC Monogr Eval Carcinog Risks Hum 1994;61:177-240. 
5. International Agency for Research on Cancer. Helicobacter pylori eradication as a strategy for 
preventing gastric cancer. IARC Working Group Reports. Vol 8, WHO Press, World Health 
Organization, Geneva, Switzerland, 2014. 
6. Correa P, Piazuelo MB, Camargo MC. The future of gastric cancer prevention. Gastric Cancer 
2004;7:9-16. 
7. Ford AC, Yuan Y, Moayyedi P. Helicobacter pylori eradication therapy to prevent gastric cancer: 
systematic review and meta-analysis. Gut 2020;69:2113-2121. 
8. Pimanov SI, Makarenko EV, Voropaeva AV, et al. Helicobacter pylori eradication improves gastric 
histology and decreases serum gastrin, pepsinogen I and pepsinogen II levels in patients with 
duodenal ulcer. J Gastroenterol Hepatol 2008;23:1666-1671. 
9. Rokkas T, Pistiolas D, Sechopoulos P, et al. The long-term impact of Helicobacter pylori eradication 
on gastric histology: a systematic review and meta-analysis. Helicobacter 2007;12 Suppl 2:32-38. 
10. Watari J, Das KK, Amenta PS, et al. Effect of eradication of Helicobacter pylori on the histology 
and cellular phenotype of gastric intestinal metaplasia. Clin Gastroenterol Hepatol 2008;6:409-417. 
11. Wong BC, Lam SK, Wong WM, et al. Helicobacter pylori eradication to prevent gastric cancer in a 
high-risk region of China: a randomized controlled trial. JAMA 2004;291:187-194. 
12. Hwang YJ, Kim N, Lee HS, et al. Reversibility of atrophic gastritis and intestinal metaplasia after 
Helicobacter pylori eradication - a prospective study for up to 10 years. Aliment Pharmacol Ther 
2018;47:380-390. 
13. Li WQ, Ma JL, Zhang L, et al. Effects of Helicobacter pylori treatment on gastric cancer incidence 
and mortality in subgroups. J Natl Cancer Inst 2014;106:dju116. 
14. Sugano K, Tack J, Kuipers EJ, et al. Kyoto global consensus report on Helicobacter pylori gastritis. 
Gut 2015;64:1353-1367. 
15. Wang WH, Huang JQ, Zheng GF, et al. Non-steroidal anti-inflammatory drug use and the risk of 
gastric cancer: a systematic review and meta-analysis. J Natl Cancer Inst 2003;95:1784-1791. 
16. Algra AM, Rothwell PM. Effects of regular aspirin on long-term cancer incidence and metastasis: 
a systematic comparison of evidence from observational studies versus randomised trials. Lancet 
Oncol 2012;13:518-527. 
17. Zaridze D, Borisova E, Maximovitch D, et al. Aspirin protects against gastric cancer: results of a 
case-control study from Moscow, Russia. Int J Cancer 1999;82:473-476. 
18. Akre K, Ekstrom AM, Signorello LB, et al. Aspirin and risk for gastric cancer: a population-based 
case-control study in Sweden. Br J Cancer 2001;84:965-968. 
19. Cheung KS, Chan EW, Wong AYS, et al. Aspirin and risk of gastric cancer after Helicobacter pylori 
eradication: A territory-wide study. J Natl Cancer Inst 2018;110:743-749. 
20. Sung JJ, Leung WK, Go MY, et al. Cyclooxygenase-2 expression in Helicobacter pylori-associated 
premalignant and malignant gastric lesions. Am J Pathol 2000;157:729-735. 
21. Leung WK, Ng EK, Chan FK, et al. Effects of long-term rofecoxib on gastric intestinal metaplasia: 
results of a randomized controlled trial. Clin Cancer Res 2006;12:4766-4772. 



22. Wong BC, Zhang L, Ma JL, et al. Effects of selective COX-2 inhibitor and Helicobacter pylori 
eradication on precancerous gastric lesions. Gut 2012;61:812-818. 
23. Singh PP, Singh S. Statins are associated with reduced risk of gastric cancer: a systematic review 
and meta-analysis. Ann Oncol 2013;24:1721-1730. 
24. Cheung KS, Chan EW, Wong AYS, et al. Statins were associated with a reduced gastric cancer risk 
in patients with eradicated Helicobacter pylori infection: A territory-wide propensity score matched 
study. Cancer Epidemiol Biomarkers Prev 2020;29:493-499. 
25. Yoon JM, Son KY, Eom CS, et al. Pre-existing diabetes mellitus increases the risk of gastric cancer: 
a meta-analysis. World J Gastroenterol 2013;19:936-945. 
26. Ikeda F, Doi Y, Yonemoto K, et al. Hyperglycemia increases risk of gastric cancer posed by 
Helicobacter pylori infection: a population-based cohort study. Gastroenterology 2009;136:1234-
1241. 
27. Zhou XL, Xue WH, Ding XF, et al. Association between metformin and the risk of gastric cancer in 
patients with type 2 diabetes mellitus: a meta-analysis of cohort studies. Oncotarget 2017;8:55622-
55631. 
28. Pollak M. Insulin and insulin-like growth factor signalling in neoplasia. Nat Rev Cancer 
2008;8:915-928. 
29. Jalving M, Gietema JA, Lefrandt JD, et al. Metformin: taking away the candy for cancer? Eur J 
Cancer 2010;46:2369-2380. 
30. Cheung KS, Chan EW, Wong AYS, et al. Metformin use and gastric cancer risk in diabetic patients 
after Helicobacter pylori eradication. J Natl Cancer Inst 2019;111:484-489. 


	HK-JSPHK-058a_JSPHK Jan 2021_v3 (24 Feb)_web
	HK-JSPHK-058a_JSPHK Jan 2021_Dr Cheung Ka Shing_ref list

