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ABSTRACT

Aspirin is commonly used in primary and secondary
prevention of cardiovascular events. However, its
long-term use leads to gastrointestinal compromise, such
as gastric mucosal erosions, peptic ulcer, and Gl bleeding.
These complications are common in our daily clinical
practice, as illustrated in the case of a 67-year-old male
who has ischaemic heart disease and was on long-term
aspirin without any gastric protection for 9 years. He was
subsequently admitted for bleeding from gastric ulcers
and diagnosed to be positive for H. pylori infection.

The risk factors for Gl damage and bleeding, and the
evidence for gastric protection in long-term aspirin users
are reviewed here. High-risk patients, such as those with
a history of ulcer disease or gastrointestinal bleeding,
should undergo screening and treatment of H. pylori
infection. Concomitant use of proton-pump inhibitors is
recommended as they are superior to histamine-2
receptor antagonists in prevention of Gl bleeding. PPl use
should also be encouraged if patients have two or more of
the following risk factors: over 60 years old,
corticosteroid use, dyspepsia, or gastroesophageal reflux
disease symptoms. Further research is needed to
determine if H. pylori screening is required prior to
commencement of long-term aspirin in the general
population.
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INTRODUCTION

Mr. G was a 67-year-old male I encountered in 2014. I was
privileged to follow up and follow through his journey from
outpatient polyclinic appointments, to two hospitalisations for
gastrointestinal bleeding and anaemia, and subsequently back
to the community for continued care. His case raised the
awareness of the need for gastro-protective interventions for
patients on long-term aspirin. The evidence of these
interventions is reviewed.

PATIENT’S REVELATION: WHAT HAPPENED?

Mr. G was a 67-year-old Chinese male with Type 2 diabetes
mellitus for 29 years on follow-up with the polyclinic. His
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illness was complicated by retinopathy and nephropathy with
proteinuria. His other comorbidities included hypertension,
hyperlipidaemia, anaemia of chronic disease, and peripheral
vascular disease. He also had ischaemic heart disease with
ejection fraction of 25 percent. Coronary angioplasty was
done in 2005 which showed severe triple vessel disease, but in
view of high risk for surgery, Mr. G was treated with medical
therapy including beta-blockers and aspirin 100mg daily.

Initially Mr. G had omeprazole 20mg OM along with his
aspirin, however he thought this additional capsule made him
drowsy, and the extra cost of medication further decreased his
compliance. Mr. G had no other gastro-protective
medications for the past nine years despite recommendations

by various doctors in the polyclinic.

Mr. G presented to the emergency department with giddiness
and hypotension in 2014. Examination revealed melena but
no overt bleeding. Investigations were unremarkable except
for marked decrease in haemoglobin from baseline of 10 to
6.8g/dL. Oesophageogastroduodenoscopy showed erosive
gastritis at corpus and antrum, with Forrest 2¢ ulcer in
corpus, and multiple Forrest 3 ulcers at antrum. Biopsies of
the corpus and antrum were positive for H. pylori. He was
treated with IV esomeprazole infusion for 72 hours, triple
therapy for eradication of H. pylori, and aspirin was restarted
before he was discharged with gastroenterology follow-up.
Mr. G was readmitted 2 weeks later with type 2 myocardial
infarction secondary to anaemia. He was transfused 2 pints of
packed cells, before the medical team switched him from
aspirin to clopidogrel. Mr. G was finally agreeable to taking
omeprazole 40mg BD regularly.

GAINING INSIGHT: WHAT ARE THE ISSUES?

Could the episode of gastrointestinal (GI) bleeding be
prevented if Mr. G had taken his aspirin with gastric
protection, such as histamine-2 antagonists or proton-pump
inhibitors? Is it necessary for everyone on aspirin to have
gastric ulcer prophylaxis? Should we screen for H. pylori in all
aspirin users? What is the most effective approach and
therapy? If one would like to avoid additional pill burden, is
the enteric-coated aspirin good enough?

STUDY THE MANAGEMENT: HOW DO WE
APPLY THE INSIGHTS IN OUR CLINICAL
PRACTICE?

Aspirin and its Gl complications

Low-dose aspirin (LDA), defined as 75-325mg/day, has been
widely used for the primary and secondary prevention of
cardiovascular and cerebrovascular disease. It has been shown
to reduce all-cause mortality by 18 percent, number of strokes
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by 20 percent, myocardial infarctions by 30 percent, and other
vascular events by 30 percent when used as secondary
prevention.! However, long-term use of LDA increases the risk
of gastrointestinal injury such as gastric mucosal erosions, peptic
ulcer, and bleeding.> Aspirin blocks production of
prostaglandins via the cyclooxygenase-1 pathway, which in turn
reduces mucosal flow, mucus and bicarbonate secretion, and
impaired aggregation. Systemically, through inhibiting the
cyclooxygenase-2 pathway, aspirin reduces angiogenesis leading
to impaired healing of the gastric mucosa.’ The inhibition of
both pathways by aspirin results in a gastric environment that is
more susceptible to mucosal injury.

Various studies have shown that patients who took aspirin are 2
to 2.5 times more likely than those in the placebo group to have
gastrointestinal tract bleeding.** Some studies quoted 1 in 100
patients taking aspirin over a 28-month period will experience a
gastrointestinal haemorrhage.* The risk of upper GI bleeding in
patients taking low-dose aspirin is similar to the risk in the
patients taking non-aspirin non-steroidal anti-inflammatory
drugs (NSAIDs).

Risk Factors for Aspirin-induced Gl Damage and
Bleeding

GI complications associated with LDA are more frequently
present in patients who are older than 65 years, have a history of
peptic ulcer, have an infection with H. pylori, or have
concomitant drug therapies with NSAIDs, other antiplatelet
agents or anticoagulants, and glucocorticosteroids.®

Aspirin dose and duration Similar to the dose-dependent ulcer
and GI bleeding risks of NSAIDs and high-dose aspirin,” LDA
up to a daily dose of 300mg has a significantly higher risk of GI
haemorrhage compared to placebo.*® The risk of GI bleeding
also remains elevated with longer duration of aspirin treatment.
Indeed, the GI complications can be seen as early as 3 months,’
and the risk of GI bleeding after 1 year of aspirin is more than
double relative to non-users."

Concurrent use with other medications The risk of GI
complications is increased when LDA is used concurrently with
some medications. For instance, a cohort study shows that the
standardised incidence ratio for GI bleeding is 2.6 (range
2.2-2.9) for LDA alone, and it is 5.7 (4.4-7.0) for combined use
of LDA and other NSAIDs, indicating high risk of combined
aspirin and NSAIDs use.!" The risk of GI haemorrhage is also
increased when LDA is used in combination with clopidogrel
(RR, 2.08; 95% CI, 1.34 to 3.21), and high-dose oral
corticosteroids (RR, 4.43; 95% CI, 2.10 to 9.34)°. There is some
evidence to suggest GI bleeding risk increases with the
concomitant use of selective serotonin reuptake inhibitors and

aspirin but the relationship is not conclusive.'"

Age and comorbidities Baseline rates of major extracranial
bleeding events and GI complications increase with age. A
systematic review quotes that there is an almost threefold to
fourfold increase observed from age 50—54 to 7074 years." The

presence of comorbidities such as diabetes have also been shown

to increase the risks for GI ulcers and bleeding, compared to
non-elderly patients on long-term aspirin therapy.'>'¢

H. pylori infection The effects of H. pylori infection on
long-term risk of GI damage and bleeding in LDA users remains
controversial. In  Western countries, the prevalence of
gastroduodenal ulcers is consistently higher in H. pylori positive
LDA users than in H. pylori negative users, which suggests H.
pylori  infection exacerbates aspirin-induced GI  mucosal
injuries.”” A recent multicentre, retrospective, case-controlled
study in Japan also showed that H. pylori infection exacerbates
severe gastric mucosal injury among chronic LDA users.'®

On the other hand, previous studies in Japan have reported a
similar prevalence of aspirin-induced gastroduodenal mucosal
injury regardless of the presence of H. pylori infection.”” One
possible explanation is that the different phenotypes of H. pylori
gastritis may contribute to contradictory data concerning its
effect on gastric damage in LDA users.”” Current evidence is
insufficient to allow meta-analysis and provide firm conclusion
on whether H. pylori acts as an independent or synergistic risk
factor for gastrointestinal damage in chronic aspirin users.”

Approaches to the Prevention of GI Injuries from Low-Dose
Aspirin

Enteric-coated and buffered aspirin Buffered aspirin is a
combination of aspirin and antacid, such as calcium carbonate
or alumni hydroxide. Enteric-coated aspirin is a special aspirin
formulation that resists disintegration in the stomach, and
allows the tablet to dissolve in the more neutral to alkaline
environment of the duodenum. Although studies show that
aspirin  diminishes endoscopic signs of
gastroduodenal injury, specially formulated aspirins do not

enteric-coated

appear to protect against the clinically relevant end-point of
gastrointestinal bleeding, probably because they do not protect
against the systemic effect of the COX mechanism.**!

Histamine-2 receptor antagonist and proton pump inhibitor
Another strategy to decrease upper gastrointestinal injury
associated with LDA is through the co-administration of
histamine-2 receptor antagonists (H2RA) such as famotidine, or
proton pump inhibitors (PPI) such as esomeprazole and
omeprazole. Although studies have demonstrated that both
H2RA and PPI can lead to similar healing of gastroduodenal
ulcers,” H2RAs do not demonstrate reduction of GI bleeding
risk. In fact, PPIs are superior to H2RAs in the prevention of GI
ulcers and bleeding.”** The concomitant use of PPI, LDA and
clopidogrel do not increase the risk of major adverse
cardiovascular events, as shown in a recent meta-analysis of 10
randomised controlled trials by Chen et al.?®

Eradication of H. pylori Although current evidence is
insufficient to conclude whether H. pylori acts as an independent
or synergistic risk factor for GI bleeding in aspirin users, the
general consensus is to screen for and eradicate H. pylori” The
long-term incidence of recurrent ulcer bleeding with aspirin use
is low after H. pylori infection is eradicated.30 A recent systemic
review shows that eradication of H. pylori
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infection before aspirin use could reduce the incidence of upper
GI complications by 25-30 percent.'*

However, aspirin users without current or past H. pylori
infections who develop ulcer bleeding have a higher risk of
recurrent bleeding.®® Screening and eradication of H. pylori prior
to commencement of long-term low-dose aspirin can be useful
as H. pylori-positive and negative aspirin users may require
different  gastro-protective  strategies.  The  long-term
cost-effectiveness of such screening, whether via stool antigen
test (SAT), urea breath test (UBT), or serology (IgG detection
via ELISA), has yet to be determined.”

Consensus statements and guidelines According to a joint
consensus statement by the American College of Cardiology
Foundation, the American College of Gastroenterology, and the
American Heart Association in 2008°' and 2010°? on prevention
strategies in patients taking antiplatelet agents, testing for and
eradicating H. pylori in patients with a history of ulcer disease is
recommended before starting chronic antiplatelet therapy. Both
American®?? and European® guidelines recommend the use of
PPI for high-risk patients, namely patients with a history of
ulcer  complications,  ulcer  disease  (non-bleeding),
gastrointestinal bleeding, and those receiving dual antiplatelet
therapy or concomitant anticoagulant therapy. Patients without
the above risk factors, but with two or more other risk factors for
gastrointestinal complications (including age 60 years or more,
corticosteroid use, dyspepsia or gastroesophageal reflux disease
symptoms) should also be treated with a PPI. The routine use of
either a PPI or an H2RA for patients at lower risk of upper GI
bleeding is not recommended, as these patients have much less
potential to benefit from prophylactic therapy.

Current practices in Primary Care Adherence to the clinical
recommendations vary among countries. Although there is
evidence of reasonable udilisation of gastro-protection in
aspirin-users in Spain, primary care physicians in Netherlands*
and Japan® may not adhere to the recommendations as
stringently. Primary care physicians tend to prescribe less
gastro-protective drugs in high-risk aspirin initiators than in
high-risk NSAID initiators.*® Even when they are prescribed, the
choice and dosage of H2RA or PPI is questionable.?’

Moreover, data on actual number of H. pylori screening prior to
commencement of long-term aspirin therapy in primary care is
limited. A survey done in 2001 in Singapore showed that less
than 50 percent of polyclinic or private general practitioners had
prescribed H. pylori eradication therapy. Only 70 percent of
these prescribers confirmed H. pylori infection before
eradication therapy as there is a lack of facilities for testing.*®

The U.S. Preventive Services Task Force has recently released a
new recommendation statement on long-term LDA use in the
primary prevention of cardiovascular disease and colorectal
cancer in adults.” It is not difficult to predict there will be more
elderly aspirin users in the near future, and the incidence and
prevalence of GI complications associated with aspirin use may
increase if preventive measures are not implemented consistently

in our clinical practices.
CONCLUSION

GI mucosal injury associated with the use of LDA is a serious
clinical concern, especially as there is an increasing proportion of
the general population who are taking it for primary or
secondary prevention of cancer or cardiovascular discases.

Current guidelines recommend screening and treating H. pylori
infection for patients with a history of ulcer disease, and
concomitant use of PPI in high-risk patients. Patients like Mr. G
who has age as the sole risk factor for GI bleeding, are not
required to be treated with PPIs. However, they may have
undiagnosed H. pylori infection or comorbidities such as
diabetes which may further increase the GI bleeding risk.
Further studies are required to ascertain the relationship of
comorbidities and GI bleeding risks in LDA users, and the need
for H. pylori screening prior to commencement of LDA in the
general population.

Acknowledgement

I would like to thank Dr. Ong Chooi Peng for her wisdom and
guidance in preparing this manuscript.

REFERENCES

I. Weisman SM, Graham DY. Evaluation of the benefits and risks of
low-dose aspirin in the secondary prevention of cardiovascular and
cerebrovascular events. Arch Intern Med. 2002;162:2197-2202. doi:
10.1001/archinte.162.19.2197.

2. Valkhoff VE, Sturkenboom MC, Hill C, van Zanten SV, Kuipers EJ.
Low-dose acetylsalicylic acid use and the risk of upper gastrointestinal
bleeding: a meta-analysis of randomized clinical trials and obervational
studies. Can | Gastroenterol. 2013;27:159-67.

3. lwamoto J, Saito Y, Honda A, Matsuzaki Y. Clinical features of
gastroduodenal injury associated with long-term low-dose aspirin
therapy. World | Gastroenterol. 2013;19:1673-82. doi:
10.3748/wijg.v19.il 1.1673.

4. Derry S, Loke YK. Risk of gastrointestinal haemorrhage with long
term use of aspirin: a meta-analysis. BM). 2000;321:1183-7.

5. Sakamoto C, Sugano K, Ota S, Sakaki N, Takahashi S, Yoshida Y, et
al. Case-control study on the association of upper gastrointestinal
bleeding and nonsteroidal anti-inflammatory drugs in Japan. Eur | Clin
Pharmacol. 2006;62:765-72.

6. Garcia Rodriguez, Lin KJ, Hernandez-Diaz S, Johansson S. Risk of
upper gastrointestinal bleeding with low-dose acetylsalicylic acid a,lone
and in combination with clopidogrel and other medications. Circula-
tion. 201 1;123:1108-15.
Doi:10.1161/CIRCULATIONAHA.110.973008.

7. Serrano P, Lanas A, Arroyo MT, Ferreira l). Risk of upper gastroin-
testinal bleeding in patients taking low-dose aspirin for the prevention
of cardiovascular diseases. Aliment Pharmacol Ther. 2002;16:1945-53.
8. Garcia Rodriguez LA, Hernandez-Diaz S. Risk of uncomplicated
peptic ulcer among users of aspirin and nonaspirin nonsteroidal
antiinflammatory drugs. Am | Epidemiol. 2004;159:23-31.

9. Lanas A, Bajador E, Serrano P, Fuentes J, Carrefo S, Guardia J, et al.
Nitrovasodilators, low-dose aspirin, other nonsteroidal antiinflamma-
tory drugs, and the risk of upper gastrointestinal bleeding. N Engl
Med. 2000;343:834-9.

10. Lanas A, Polo-Tomas M, Roncales P, Gonzalez MA, Zapardiel J, et
al. Prescription of and adherence to non-steroidal anti-inflammatory
drugs and gastroprotective agents in at-risk gastrointestinal patients.

THE SINGAPORE FAMILY PHYsiciAN VoL 4 3(2) ArriL-JuNE 2017 :37



LONG TERM LOW-DOSE ASPIRIN THERAPY: IS GASTRIC PROTECTION NECESSARY?

Am ] Gastroenterol. 2012;107:707—14. doi: 10.1038/ajg.2012.13.

I'1. Serensen HT, Mellemkjaer L, Blot W], Nielsen GL, Steffensen FH,
McLaughlin JK, et al. Risk of upper gastrointestinal bleeding associated
with use of low-dose aspirin. Am ] Gastroenterol. 2000;95:2218-24.
12. Dalton SO, Johansen C, Mellemkjaer L, Nergard B, Serensen HT,
Olsen JH. Use of selective serotonin reuptake inhibitors and risk of
upper gastrointestinal tract bleeding: a population-based cohort study.
Arch Intern Med. 2003;163:59-64.

13. Jiang HY, Chen H, Hu X], Yu ZH, Yang W, Deng M, et al. Use of
selective serotonin reuptake inhibitors and risk of upper gastrointesti-
nal bleeding: a systematic review and meta-analysis. Clin Gastroenterol
Hepatol. 2015;13:42-50.e3. doi:10.1016/j.cgh.2014.06.021.

14. Thorat MA, Cuzick J. Prophylactic use of aspirin: systematic review
of harms and approaches to mitigation in the general population. Eur |
Epidemiol. 2015;30:5-18. doi: 10.1007/s10654-014-9971-7.

I5. Higuchi T, Iwakiri R, Hara M, Shimoda R, Sakata Y, Nakayama A, et
al. Low-dose aspirin and comorbidities are significantly related to
bleeding peptic ulcers in elderly patients compared with non-elderly
patients in Japan. Intern Med. 2014;53:367-73.

16. Kawamura N, Ito Y, Sasaki M, lida A, Mizuno M, Ogasawara N, et
al. Low-dose aspirin-associated upper gastric and duodenal ulcers in
Japanese patients with no previous history of peptic ulcers. BMC Res
Notes. 2013;6:455. doi: 10.1186/1756-0500-6-455.

17. lijima K, Shimosegawa T. Geographic differences in low-dose
aspirin-associated gastroduodenal mucosal injury. World ] Gastroen-
terol. 2015;21:7709-17. doi:10.3748/wijg.v21.i25.7709.

18. Kono Y, Okada H, Takenaka R, et al. Does Helicobacter pylori
exacerbate gastric mucosal injury in users of nonsteroidal
anti-inflammatory drugs? A multicenter, retrospective, case-control
study. Gut Liver. 2016;10:69—75. doi:10.5009/gnl 14372.

19. Sostres C, Gargallo CJ, Lanas A. Interaction between Helicobacter
pylori infection, nonsteroidal anti-inflammatory drugs and/or low-dose
aspirin use: old question new insights. World ] Gastroenterol.
2014;20:9439-50. doi:10.3748/wjg.v20.i28.9439.

20. Fletcher EH, Johnston D, Fisher CR, Koerner R}, Newton JL, Gray
CS. Systematic review: Helicobacter pylori and the risk of upper
gastrointestinal bleeding risk in patients taking aspirin. Aliment
Pharmacol Ther. 2010;32:831-9. doi:10.1111/.1365-
2036.2010.04415.x.

21. Uemura N, Sugano K, Hiraishi H, Shimada K, Goto S, Uchiyama S, ,
et al and the MAGIC Study Group. Risk factor profiles, drug usage, and
prevalence of aspirin-associated gastroduodenal injuries among
high-risk cardiovascular Japanese patients: the results from the MAGIC
study. ] Gastroenterol. 2014;49:814-24. doi:10.1007/s00535-01 3-
0839-5.

22. Nema H, Kato M. Comparative study of therapeutic effects of PPI
and H2RA on ulcers during continuous aspirin therapy. World |
Gastroenterol. 2010;16:5342—6. doi:10.3748/wijg.v16.i42.5342.

23. Mo C, Sun G, Wang YZ, Lu ML, Yang YS. PPI versus histamine H2
receptor antagonists for prevention of upper gastrointestinal injury
associated with low-dose aspirin: systematic review and meta-analysis.
PLoS One. 2015;10:e0131558. doi: 10.137 |/journal.pone.0131558.

24. Chen WC, Li YD, Chiang PH, Tsay FW, Chan HH, Tsai WL, et al.
Comparison of proton pump inhibitor and histamine-2 receptor
antagonist in the prevention of recurrent peptic ulcers/erosions in
long-term low-dose aspirin users: a retrospective cohort study.
Biomed Res Int. 2014;2014:693567. doi :10.1155/2014/693567

25. Yeomans ND. Reducing the risk of gastroduodenal ulcers with a
fixed combination of esomeprazole and low-dose acetyl salicylic acid.
Expert Rev Gastroenterol Hepatol. 201 I;5:447-55.

doi:10.1586/egh. 1 1.42.

26. Scheiman |M, Deveraux P, Herlitz |, Katelaris PH, Lanas A,
Veldhuyzen van Zanten S, et al. Prevention of peptic ulcers with
esomeprazole in patients at risk of ulcer development treated with

low-dose acetylsalicylic acid: a randomised, controlled trial (OBERON).
Heart. 2011;97:797-802. doi:10.1136/hrt.2010.217547.

27. Sugano K, Choi MG, Lin T, Goto S, Okada Y, Kinoshita Y, et al.
Multinational, double-blind, randomised, placebo-controlled, prospec-
tive study of esomeprazole in the prevention of recurrent peptic ulcer
in low-dose acetylsalicylic acid users: the LAVENDER study. Gut.
2014;63:1061-8. doi:10.1136/gutjnl-2013-304722.

28. Mo C, Sun G, Lu M, Zhang L, Wang YZ, Sun X, et al. Proton pump
inhibitors in prevention of low-dose aspirin-associated upper gastroin-
testinal injuries. World ] Gastroenterol. 2015;21:5382-92. doi:
10.3748/wijg.v21.i17.5382.

29. Huang TC, Lee CL. Diagnosis, treatment, and outcome in patients
with bleeding peptic ulcers and Helicobacter pylori infections. Biomed
Res Int. 2014;2014:658108. doi:10.1155/2014/658108.

30. Chan FKL, Ching JYL, Suen BY, Tse YK, Wu JCY, Sung J}Y, et al.
Effects of Helicobacter pylori infection on long-term risk of peptic ulcer
bleeding in low-dose aspirin users. Gastroenterology. 2013;144:528-
35.doi: 10.1053/j.gastro.2012.12.038.

31. Bhatt DL, Scheiman J, Abraham NS, Antman EM, Chan FKL,
Furberg CD, et al. ACCF/ACG/AHA 2008 expert consensus document
on reducing the gastrointestinal risks of antiplatelet therapy and NSAID
use: a report of the American College of Cardiology Foundation Task
Force on Clinical Expert Consensus Documents. Circulation.
2008;118:1894-1909. doi:10.1161/CIRCULATIONAHA.108.191087.
32. Abraham NS, Hlatky MA, Antman EM, Bhatt DL, Bjorkman D),
Clark CB, et al. ACCF/ACG/AHA. ACCF/ACG/AHA 2010 expert
consensus document on the concomitant use of proton pump
inhibitors and thienopyridines: a focused update of the
ACCF/ACG/AHA 2008 expert consensus document on reducing the
gastrointestinal risks of antiplatelet therapy and NSAID use. A report
of the American College of Cardiology Foundation Task Force on
Expert Consensus Documents. | Am Coll Cardiol. 2010;56:205 [-66.
doi: 10.1016/j.jacc.2010.09.010.

33. Hamm CW, Bassand JP, Agewall S, Bax J, Boersma E, Bueno H, et
al. ESC Guidelines for the management of acute coronary syndromes in
patients presenting without persistent ST-segment elevation: The Task
Force for the management of acute coronary syndromes (ACS) in
patients presenting without persistent ST-segment elevation of the
European Society of Cardiology (ESC). Eur Heart J. 2011;32:2999-
3054. doi:10.1093/eurheartj/ehr236.

34. de Jong H, Korevaaar JC, van Dijk L, Voogd E, van Dijk CE, van
Oijen MGH, et al. Suboptimal prescribing of proton-pump inhibitors in
low-dose aspirin users: a cohort study in primary care. BMJ Open.
2013;3:003044. doi: 10.1 136/bmjopen-2013-003044.

35. Fujita T, Kutsumi H, Sanuki T, Hayakumo T, Azuma T. Adherence
to the preventive strategies for nonsteroidal anti-inflammatory drug- or
low-dose aspirin-induced gastrointestinal injuries. ] Gastroenterol.
2013;48:559-73. doi:10.1007/s00535-013-0771-8.

36. Warlé-van Herwaarden MF, Koffeman AR, Valkhoff VE, Jong GV,
Kramers C, Sturkenboom MC, et al. Time-trends in the prescribing of
gastroprotective agents to primary care patients initiating low-dose
aspirin or non-steroidal anti-inflammatory drugs: a population-based
cohort study. Br ] Clinical Pharmacol. 2015;80(3):589-98.
doi:10.1111/bcp.12626.

37. Balakrishnan S, Jhaj R. Prophylactic use of gastro-protective agents
in patients on low-dose aspirin. Br | Clinical Pharmacol.
2008;65(4):621-2. doi:10.1 11 1/j.1365-2125.2007.03090.x.

38. Luman W, Ng HS. Survey of dyspepsia management in community.
Singapore Med . 2001;42:26-29.

39. Force USPST. Aspirin Use to Prevent Cardiovascular Disease and
Colorectal Cancer: Preventive Medication; April 2016.
http://www.uspreventiveservicestaskforce.org/Page/Document/Recom
mendationStatementFinal/aspirin-to-prevent-cardiovascular-disease-and
-cancer. Accessed on 25 August 2016.

THE SINGAPORE FAMILY PHYsiciAN VoL 4 3(2) ArriL-JuNE 2017 :38



