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Suboptimal use of gastroprotective medication in elderly 
antiplatelet users
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Abstract: Background: Use of acetylsalicylic acid (ASA) or thienopyridines in monotherapy or combination of 
both drugs is associated with increased risk of gastrointestinal (GI) bleeding. The administration of drugs inhibit-
ing gastric acid production represents an effective way to avoid GI disorders associated with antiplatelet therapy.
Objectives: The aim of our study was to evaluate the use of gastroprotective medication in elderly antiplatelet 
users in relation to risk factors for GI bleeding. 
Methods: Patients (n = 428) aged ≥ 65 years who were prescribed low dose ASA or clopidogrel in monotherapy 
or combination at hospital discharge were enrolled in the study. 
Results: Only 39.7 % of patients with 2 or more risk factors for GI bleeding were prescribed gastroprotective 
medication at hospital discharge. The probability of elderly antiplatelet drug user for prescription of gastropro-
tective medication was improved with following risk factors: age ≥ 85 years (OR = 2.99); history of peptic ulcer 
disease/ GI bleeding (OR = 15.79); other GI disorders (OR = 15.48); concomitant therapy with drugs increasing 
the risk of GI bleeding – systemic corticosteroids (OR = 29.03) and NSAIDs (OR = 4.79). 
Conclusion: Results of our study indicate the necessity to increase the awareness of GI bleeding risk in long-
term antiplatelet users among prescribing physicians (Tab. 3, Ref. 36). Text in PDF www.elis.sk.
Key words: risk factors, gastrointestinal bleeding, peptic ulcer disease, hospitalization, discharge.
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Antiplatelet agents have become a widely prescribed drug 
class due to their benefi t in secondary prevention of cardiovascu-
lar diseases through different age groups. Antiplatelet medication 
often represents life-long therapy. Dual antiplatelet therapy (com-
bination of aspirin with thienopyridines) plays a key role in car-
diovascular prevention in patients with acute coronary syndrome 
(1, 2). Extensive use of antiplatelet agents in clinical practice is 
associated with the need of prescribers´ awareness of adverse ef-
fects that may accompany this therapy. The use of acetylsalicylic 

acid (ASA) and clopidogrel in monotherapy or in combination is 
associated with increased risk of gastrointestinal (GI) bleeding (3, 
4). The damage of gastric mucosa caused by ASA is mediated by 
topical and systemic inhibition of cyclooxygenase. The admin-
istration of clopidogrel can lead to GI bleeding from preexisting 
lesions due to reduced platelet aggregation. Clopidogrel also in-
hibits angiogenesis (e.g. release of vascular endothelial growth 
factor from platelets). This mechanism negatively infl uences the 
process of ulcer healing (5, 6). For these reasons, the replacement 
of ASA with clopidogrel in patients who experienced GI bleeding 
during antiplatelet therapy does not represent a suffi cient tool for 
prevention of further GI bleeding (7, 8, 9). 

The use of ASA or clopidogrel alone is associated with 1.5 to 
2-fold increase of the risk of GI bleeding. Combination of ASA 
with clopidogrel is related to almost 4-fold increase of this risk 
(7). Older age, history of GI bleeding, concomitant use of antico-
agulants, non-steroidal anti-infl ammatory drugs (NSAIDs), cor-
ticosteroids and H. pylori infection represent the most important 
risk factors for GI bleeding (10). The relative risk of bleeding in 
an individual patient increases with increasing number of risk 
factors. Gastroesophageal refl ux disease, dyspepsia, chronic dis-
eases (e.g. heart failure, chronic renal failure, diabetes mellitus) 
and alcohol abuse might contribute to increased risk of GI bleed-
ing, as well (10).

Elderly patients represent a specifi c subgroup of antiplatelet 
users with increased GI bleeding risk. Higher age is accompanied 
with increased risk of cardiovascular events and at the same time 
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with higher risk of GI bleeding. However, several studies reported 
underuse of preventive therapies in elderly patients (11, 12). 

The suppression of gastric acid production represents an ef-
fective way in prevention of GI complications associated with the 
use of antiplatelet agents. Proton pump inhibitors (PPIs) produce 
more intensive and longer suppression of gastric acid production 
compared to H2-antagonists and are preferred over H2-antagonists 
in current clinical practice (4, 13, 14). 

Despite benefi cial effects of PPIs, there are some contro-
versial issues associated with their use. Concomitant use of 
thienopyridines and PPIs may lead to drug-drug interactions. 
Both drugs are metabolized by cytochrome P450 isoenzyme 
2C19 (CYP 2C19). Proton pump inhibitors as substrates of CYP 
2C19 may decrease metabolic activation of clopidogrel. This 
interaction may result in decreased antiplatelet effect. Conse-
quently, the risk of thromboembolic events may be increased. 
Experimental studies support this mechanism of interaction (15, 
16, 17), while evidence from observational studies in human 
subjects is inconclusive (18, 19, 20). Nevertheless, in patients 
who require treatment with clopidogrel the prescription of PPIs 
without inhibitory effect on CYP 2C19 should be preferred (e.g. 
pantoprazole).

Although the use of gastroprotective therapy in NSAIDs us-
ers was widely described in the literature (21, 22, 23, 24), there 
are only few studies that assessed the prescription patterns of 
gastroprotective therapy in patients using antiplatelet agents 
(23, 25, 26). For this reason, the aim of our study was to evalu-
ate the use of gastroprotective medication in elderly patients 
taking antiplatelet drugs in relationship to their GI bleeding 
risk. We also analyzed the infl uence of individual patient’s risk 
factors for GI bleeding on the prescription of gastroprotective 
medication. 

Methods

Study population
Patients of our retrospective study were hospitalized at depart-

ments of Internal medicine in three municipal hospitals in Slova-
kia (Nitra, Malacky and Ilava) during the period from January 1, 
2008 to December 31, 2009. The same source of patients´ data was 
used in previous evaluation (27). Patients who died during hospi-
talization or those with incomplete medical documentation were 
excluded from the study. In the study we included only patients 
who fulfi lled following criteria: a) age ≥ 65 years; b) prescrip-
tion of low dose ASA (75 – 325 mg per day) or clopidogrel (75 
mg per day) in monotherapy or combination of both antiplatelet 
agents at hospital discharge; c) no history of hypersensitivity to 
PPIs or H2-antagonists. 

Basic socio-demographic characteristics (age, gender), smok-
ing status, alcohol abuse and co-morbid conditions were recorded 
for each patient. Data on diagnoses were collected in compliance 
with the 10th revision of the International Classifi cation of Dis-
eases (28). For each patient the use of antiplatelet medication 
at hospital discharge (ASA or clopidogrel in monotherapy or in 
combination) was recorded. We searched for the prescription of 

gastroprotective medication (PPIs or H2-antagonists) at hospital 
discharge. 

We divided our study sample into two groups: “gastroprotec-
tive medication users” in whom the use of PPIs or H2-antagonists 
was recorded and “gastroprotective medication non-users” in 
whom we did not fi nd prescription of PPIs or H2-antagonists. We 
did not evaluate the prescription of antacids or prostaglandins in 
our analysis. 

Data were collected from patients´ medical records. The rules 
of personal data confi dentiality were fully respected.

Risk factors for GI bleeding
In our analysis, we considered following risk factors for GI 

bleeding: 1) history of peptic ulcer disease/ GI bleeding; 2) con-
comitant use of NSAIDs, antithrombotics or systemic corticoste-
roids (10).

In order to assess the risk factors for GI bleeding in a complex 
way we evaluated also the presence of other GI disorders such as 
gastritis, duodenitis, dyspepsia and gastroesophageal refl ux dis-
ease. We have taken into consideration also factors identifi ed by 
Moukarbel et al (2009) as independent predictors of GI bleeding 
in patients taking antiplatelet therapy: male gender, dual anti-
platelet therapy, chronic renal failure, heart failure NYHA (New 
York Heart Association) stage III – IV, diabetes mellitus and al-
cohol abuse (29). 

Patients with only 1 risk factor for GI bleeding (those with no 
additional risk factors except of age ≥ 65 years) were considered 
to be at low risk and patients with 2 or more risk factors to be at 
high risk of GI bleeding.

We compared the presence of individual risk factors for GI 
bleeding between the group of “gastroprotective medication us-
ers” and “gastroprotective medication non-users”. 

Statistical analysis
We evaluated the distribution of categorical variables in the 

group of “gastroprotective medication users” and “gastroprotec-
tive medication non-users” using the χ2 test. In case of small num-
bers in individual cells of contingency tables (< 5) the Fisher exact 
test was applied. Continuous variables were expressed as mean ± 
standard deviation. In order to identify the most signifi cant pre-
dictors of gastroprotective medication prescription multivariate 
analysis namely the binary logistic regression was used. The in-
fl uence of patients’ characteristics on the use of gastroprotective 
medication was characterized by odds ratio and 95 % confi dence 
interval of odds ratio.

All statistical tests were carried out at the level of signifi cance 
α = 0.05. Statistical software IBM SPSS Statistic 20 (IBM SPSS 
Inc., Chicago, IL, USA) was used.

Results

Our study population consisted of 428 hospitalized elderly 
patients. The mean age of study participants was 77.9 ± 6.5 years. 
Women prevailed over men (255; 59.6 % vs 173; 40.4 %, respec-
tively). Review of medical records revealed GI disorders in 61 
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patients (14.3 %), out of which 27 experienced peptic ulcer dis-
ease or GI bleeding. The mean number of medications prescribed 
at hospital discharge was 8.4 ± 2.9. 

Monotherapy with ASA was the most frequently used anti-
platelet medication, prescribed in 316 (73.8 %) elderly patients. 

Prescription of clopidogrel in monotherapy was less common, 
prescribed in 36 patients (8.4 %) at hospital discharge. Dual anti-
platelet therapy (combination of ASA with clopidogrel) was pre-
scribed in 76 patients (17.8 %). 

We recorded the prescription of H2-antagonists in 60 (14.0 %) 
patients. PPIs were prescribed in 66 patients (15.4 %). 
Factors infl uencing the prescription of gastroprotective medication 

We identifi ed 234 patients with one risk factor for GI bleed-
ing and classifi ed them as low-risk patients. Patients who had 2 
or more risk factors for GI bleeding were considered to be at high 
risk of GI bleeding (n = 194). We revealed underuse of gastropro-
tective medication in the group of elderly patients with high GI 
bleeding risk. Only 77 (39.7 %) out of 194 patients at high risk of 
GI bleeding received PPI or H2-antagonist. 

Higher number of risk factors for GI bleeding was associ-
ated with increased occurrence of prescription of gastroprotective 
medication (p < 0.001). The relationship between the number of 
risk factors and the use of gastroprotective medication is shown 
in Table 1.

The results of univariate analysis of the infl uence of patients’ 
characteristics on the prescription of gastroprotective medication 
are shown in Table 2. 

The results of multivariate analysis of the infl uence of evalu-
ated patients’ characteristics are shown in Table 3. Patients with 
history of peptic ulcer disease/ GI bleeding, other GI disorders 
(gastritis, duodenitis, dyspepsia and gastroesophageal refl ux dis-
ease), patients aged ≥ 85 years and those who were prescribed 
NSAIDs or systemic corticosteroids had increased likelihood of 
being prescribed gastroprotective medication at hospital discharge. 
Alcohol abuse was associated with lower chance of a patient to 
receive gastroprotective medication.

Discussion

Our study revealed underuse of gastroprotective medication in 
high-risk antiplatelet users with ≥ 2 risk factors for GI bleeding. 

N° of risk factors for 
GI bleeding

Gastroprotective 
medication 
non-users
(% of n)

Gastroprotective 
medication 

users
(% of n)

p

low GI bleeding risk

<0
.0

01

1 (n=234) 188 (80.3) 46 (19.7)
high GI bleeding risk

2 (n=149) 102 (68.5) 47 (31.5)
3 (n=41) 15 (36.6) 26 (63.4)
≥ 4 (n=4) 0 (0.0) 4 (100.0)

p – statistical signifi cance according to the Fisher´s exact test; GI – gastrointestinal

Tab. 1. Univariate analysis of the infl uence of number of GI bleeding 
risk factors on the use of gastroprotective medication.

Gastroprotec-
tive medication

non-users 
(n=305)

Gastroprotec-
tive medication 
users (n=123) p

Age
 65–74 years 94 (30.8) 29 (23.6)
 75–84 years 174 (57.0) 63 (51.2)
 ≥85 years 37 (12.1) 31 (25.2) 0.003
Male gender 121 (39.7) 52 (42.3) 0.619
Alcohol abuse 37 (12.1) 6 (4.9) 0.024
Gastrointestinal disorders
Gastro-oesophageal refl ux disease 3 (1.0) 10 (8.1) <0.001*

Dyspepsia 6 (2.0) 4 (3.3) 0.483*

Gastro- duodenitis 3 (1.0) 8 (6.5) 0.003*

Peptic ulcer disease/GI bleeding 9 (3.0) 18 (14.6) <0.001
Co-morbidities
Hypertension 275 (90.2) 106 (86.2) 0.233
Heart failure 91 (29.8) 47 (38.2) 0.093
 NYHA class III – IV 39 (12.8) 15 (12.2) 0.867
Atrial fi brillation 40 (13.1) 22 (17.9) 0.204
Diabetes mellitus 142 (46.6) 66 (53.7) 0.183
Chronic renal insuffi ciency 159 (52.1) 77 (62.6) 0.049
Hepathopathy 24 (7.9) 15 (12.2) 0.159
Dementia 43 (14.1) 16 (13.0) 0.767
Established atherosclerotic disease
Myocardial infarction 71 (23.3) 21 (17.1) 0.157
Stroke/TIA 101 (33.1) 36 (29.3) 0.440
Peripheral artery disease 25 (8.2) 8 (6.5) 0.552
Drugs increasing the risk of GI bleeding
Systemic corticosteroids 3 (1.0) 12 (9.8) <0.001*

NSAIDs 14 (4.6) 13 (10.6) 0.021
Warfarin 1 (0.3) 1 (0.8) 0.493*

LMWH 26 (8.5) 10 (8.1) 0.894
Type of antiplatelet therapy
Clopidogrel in monotherapy 24 (7.9) 12 (9.8)
ASA in monotherapy 223 (73.1) 93 (75.6)
Dual antiplatelet therapy 58 (19.0) 18 (14.6) 0.498
p – statistical signifi cance according to the χ2 test; *statistical signifi cance according 
to the Fisher´s exact test, NYHA – New York Heart Association; TIA – transient isch-
emic attack; GI – gastrointestinal; NSAIDs – non-steroidal anti-infl ammatory drugs; 
LMWH – low molecular weight heparins; ASA – acetylsalicylic acid

Tab. 2 Univariate analysis of the infl uence of patient´s characteristics 
and GI bleeding risk factors on the prescription of gastroprotective 
medication at hospital discharge.

OR (CI 95%) 
Age ≥85 years 2.99 (1.59–5.64)
Male gender 1.23 (0.74–2.04)
Alcohol abuse 0.35 (0.13–0.99)
Established atherosclerotic disease 0.89 (0.52–1.51)
Heart failure, NYHA class III – IV 0.90 (0.42–1.96)
Diabetes mellitus 1.63 (0.99–2.68)
Chronic renal insuffi ciency 0.97 (0.58–1.63)
History of peptic ulcer disease/ GI bleeding 15.79 (3.35–74.31)
Other GI disorders* 15.48 (3.87–61.94)
Systemic corticosteroids 29.03 (5.00–168.58)
NSAIDs 4.79 (1.11–20.70)
Anticoagulants 2.00 (0.55–7.32)
Dual antiplatelet therapy 2.26 (0.58–8.75)
High risk for GI bleeding** 0.47 (0.12–1.88)
* gastritis, duodenitis, dyspepsia and gastroesophageal refl ux disease, ** having 2 or 
more risk factors for GI bleeding, GI – gastrointestinal; NYHA – New York Heart 
Association; NSAIDs – non-steroidal anti-infl ammatory drugs

Tab. 3 Multivariate analysis of the infl uence of patient´s characteristics 
and GI bleeding risk factors on the prescription of gastroprotective 
medication at hospital discharge.
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Only 39.7 % of these high-risk patients were prescribed gastropro-
tective medication at hospital discharge. The most important GI 
bleeding risk factors (history of peptic ulcer disease/ GI bleeding 
and other GI disorders such as gastritis, duodenitis, dyspepsia and 
gastroesophageal refl ux disease) were associated with increased 
likelihood of a patient to be prescribed gastroprotective medication 
at hospital discharge. The oldest group of elderly patients aged ≥ 
85 years had higher chance of receiving gastroprotective medi-
cation, as well. Concomitant therapy with drugs increasing the 
risk of GI bleeding such as systemic corticosteroids and NSAIDs 
was also associated with increased likelihood of prescribing the 
gastroprotective medication. These results indicate that hospital 
physicians evaluated the necessity of the use of gastroprotective 
therapy. Particular attention was paid to patients with the presence 
of individual risk factors mentioned above. Surprisingly, alcohol 
abuse, which represents another risk factor for GI bleeding in 
antiplatelet users, decreased the probability for administration of 
gastroprotective medication. 

Similarly to our study, underuse of gastroprotective medica-
tion in elderly patients with high risk of GI bleeding was shown 
in the recent study. De Jong et al (2013) found that prescription 
of PPIs was missing in 36 % of high-risk patients regularly taking 
low-dose ASA (26). Similarly, Casado-Arroyo et al (2010) reported 
underuse of gastroprotective medication among dual antiplatelet 
therapy users with high risk of GI bleeding in hospital centers in 
USA and Spain (25). Lanas et al (2011) reported 81 % prevalence 
of gastroprotective agent prescription in low dose ASA users aged 
≥ 65 years (23). This study showed that the prevalence of the use 
of gastroprotective medication was higher in low dose ASA users 
compared to NSAIDs users. 

Univariate analysis showed that in our study higher number 
of risk factors for GI bleeding was associated with increased use 
of gastroprotective medication. Lanas et al (2011) reported similar 
fi ndings in NSAIDs users and low dose ASA users (22). However, 
some studies failed to demonstrate an association between the 
number of risk factors for GI bleeding and prescription of gastro-
protective medication (24, 25). 

In the oldest group of elderly patients the prescription of pre-
ventive therapy is often omitted (30, 31). Surprisingly, results of 
multivariate analysis showed that the oldest patients of our study 
group (≥ 85 years) had higher probability of receiving gastroprotec-
tive medication in comparison with younger elderly (< 85 years). 
Increased prescription of gastroprotective medication in the group 
of the oldest indicates the awareness of physicians regarding posi-
tive association between the risk of GI bleeding and advancing 
age. Similarly to our study, Medlock et al (2013) found increased 
prevalence of gastroprotective agents among NSAIDs users in the 
oldest patients of their study group (32). In contrast to our results, 
in several studies underuse of gastroprotective medication in the 
oldest elderly patients was reported (11, 33). 

In our study, we found that history of peptic ulcer disease/ GI 
bleeding, and other GI disorders was positively associated with 
the prescription of gastroprotective medication. These results 
indicate that GI disorders are well-perceived risk factors for GI 
bleeding among hospital prescribers. In the study of de Jong et al 

(2013) low dose ASA users with history of peptic ulcer disease 
had 13-fold increased odds of receiving PPIs than those without 
ulcer disease (26).

Alcohol abuse was shown to predict independently the risk of 
GI bleeding in patients taking antiplatelet agents (29). However, 
in our study alcohol abuse was associated with lower chance of 
a patient to be prescribed gastroprotective medication. The de-
sign of our study does not enable to explain possible reasons for 
underuse of gastroprotective medication in patients with alcohol 
abuse.

The risk of GI bleeding is signifi cantly increased in patients 
taking dual antiplatelet therapy compared to those on antiplate-
let monotherapy (7). Nevertheless, in our analysis the type of 
antiplatelet medication (monotherapy or combination) did not 
infl uence the distribution of patients between “gastroprotective 
medication users” and “non-users”. On the other hand, antiplate-
let therapy users who were concomitantly prescribed NSAIDs 
or corticosteroids had increased probability of being prescribed 
gastroprotective medication. According to the results of observa-
tional study of Garcia-Rodriguez et al (2011) adding clopidogrel 
to low dose ASA results in 4-fold increase of the occurrence of 
GI bleeding events (7). In the same study concomitant use of 
NSAIDs or corticosteroids with low dose ASA increased the risk 
of GI bleeding 5- and 8-fold, respectively. Our results suggest 
that the risk of GI bleeding is generally better perceived by pre-
scribing physicians in NSAIDs and systemic corticosteroid users 
in comparison with dual antiplatelet therapy users.

Our analysis did not show any difference in the use of gas-
troprotective medication in patients with established atheroscle-
rotic disease (myocardial infarction, stroke, peripheral arterial 
disease). The cardiovascular benefi ts of long-term therapy with 
low dose ASA are evidence based in patients with established 
atherosclerotic disease. However, in patients with low cardio-
vascular risk the benefi t of such therapy seems to be outweighed 
by increased risk of GI complications (34). Recently, de Groot 
et al (35) published a pharmacoeconomic evaluation of the use 
of low dose ASA with or without gastroprotective medication 
in primary and secondary prevention. Primary prevention with 
low dose ASA was shown to be cost-effective only in combina-
tion with PPIs. The possible adverse effects of gastroprotective 
medication also should be taken into consideration, e.g. bacte-
rial infections of GI tract, pneumonia, magnesium defi ciency 
and increased risk of hip fractures. However, overall incidence 
of adverse effects mentioned above remains very low. In general 
PPIs as well as H2-antagonists represent drug classes with favor-
able safety profi le (36).

H. pylori infection represents another well-known risk factor 
for GI bleeding. This factor was not taken into consideration in our 
analysis. Reason for this limitation was the lack of relevant data on 
H. pylori infection in the documentation of our study population. 
However, H. pylori infection is often underdiagnosed in clinical 
practice especially in asymptomatic patients. Therefore we as-
sume that omitting this factor does not infl uence the relevance 
of our fi ndings.
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Conclusion

Our study revealed underutilization of gastroprotective medi-
cation in antiplatelet users. However, the most important risk 
factors for GI bleeding (history of peptic ulcer disease/ GI bleed-
ing, as well as other GI disorders, concomitant use of NSAIDs 
and systemic corticosteroids) appeared as factors increasing the 
probability of a patient to be prescribed gastroprotective medi-
cation. We consider the fi nding of increased chance for gas-
troprotective medication prescription in the oldest patients of 
our group (≥ 85 years) positive. Hospital physicians are suf-
fi ciently aware of the risk of bleeding in case of patients with 
aforementioned risk factors. However, the overall underuse of 
gastroprotective medications indicate the necessity to pay more 
attention to favorable effects of gastroprotective medication in 
a certain part of antiplatelet drug users during courses of con-
tinual medical education.
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