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Background: Inappropriate use of antiplatelets and anticoagulants among elderly patients
increases the risk of adverse outcomes. The aim of this study was to assess the prevalence of
inappropriate prescribing of antithrombotic therapy in hospitalized elderly patients.
Methods: A retrospective cross-sectional, single-center study was conducted at the Gondar
University Hospital. A total of 156 hospitalized elderly patients fulfilling the inclusion/exclusion
criteria were included in the study. The Screening Tool for Older Person’s Prescription/Screening
Tool to Alert doctors to Right Treatment criteria version 2 were applied to patients’ data to
identify the total number of inappropriate prescribing (IPs) including potentially inappropriate
medications and potential prescribing omissions.

Results: A total of 70 IPs were identified in 156 patients who met the inclusion criteria. Of
these, 36 (51.4%) were identified as potentially inappropriate medications by the Screening Tool
for Older Person’s Prescription criteria. The prevalence of IP per patient indicated that 58 of
the 156 (37.2%) patients were exposed to at least one IP. Of these, 32 (55.2%) had at least one
potentially inappropriate medication and 33 (56.9%) had at least one potential prescribing omis-
sion. Patients hospitalized due to venous thromboembolism (adjusted odds ratio [AOR] =29.87,
95% confidence interval [CI], 1.26-708.6), stroke (AOR =7.74, 95% CI, 1.27-47.29), or acute
coronary syndrome (AOR =13.48, 95% CI, 1.4-129.1) were less likely to be exposed to an IP.
An increase in Charlson comorbidity index score was associated with increased IP exposure
(AOR =0.60, 95% CI, 0.39-0.945). IPs were about six times more likely to absent in patients
prescribed with antiplatelet only therapy (AOR =6.23, 95% CI, 1.90-20.37) than those receiving
any other groups of antithrombotics.

Conclusion: IPs are less common in elderly patients primarily admitted due to venous throm-
boembolism, stroke, and acute coronary syndrome, and those elderly patients prescribed with
only antiplatelet. Patients with higher Charlson comorbidity index were, however, associated
with increased IPs exposure. Our study may guide further research to reduce high-risk prescrip-
tion of antithrombotics in the elderly.

Keywords: prevalence, inappropriate prescribing, antithrombotic, STOPP/START criteria,
elderly, Ethiopia

Introduction

Antithrombotics, including antiaggregants and anticoagulants, are complex drugs
mainly used in primary and secondary cardiovascular disease prevention, and for
treating thrombosis in patients with atrial fibrillation (AF) or prosthetic heart valves.'?
Different studies showed that the risk of bleeding and drug-related hospitalizations with
antithrombotics contributes to the complexity of the treatment.* For these reasons,

submit your manuscript

Dove

http:;

Clinical Interventions in Aging 2016:11 819-827 819

© 2016 Getachew et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
T2 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/CIA.S107394
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress
mailto:heniget@gmail.com
http://youtu.be/nRUCzwVMhtE

Getachew et al

Dove

health care practitioners need to pay special attention to the
careful review of the medications for elderly patients along
with concomitant pharmaceutical care. Physicians, nurses,
pharmacists, nurse practitioners, physicians’ assistants, and
patients’ families and caregivers are responsible for improv-
ing the care provided to elderly patients.®

A medication review is the structured evaluation of a
patient’s medication regimen aimed at optimizing drug
therapy by minimizing the number of drug-related problems
(DRPs). A DRP is defined as “an event or circumstance
involving drug therapy that actually or potentially interferes
with desired health outcomes”.” Several studies have shown
the effectiveness of medication reviews conducted by health
care practitioners at reducing the number of DRPs and the
number of potentially inappropriate medicines (PIMs).5!2
Conducting medication reviews in the elderly population
is especially important due to the high incidence of inap-
propriate drug prescribing, leading to higher rates of DRPs,
hospitalizations, and adverse drug reactions.'*'*

A number of specific criteria for identifying inappro-
priate prescribing (IP) in elderly patients have been devel-
oped, including the Beers criteria in 1991, updated in 1997
and 2003,'®!7 the Canadian criteria,'® improved criteria in
the elderly tool,' Prescribing Appropriateness Index,*
Zhan’s criteria,?! French Consensus Panel List,”? Australian
Prescribing Indicators Tool,”® Norwegian General Practice
criteria,®* Priscus List,>® the Thailand criteria,?® and the
Rancourt criteria.”” The Screening Tool for Older Person’s
Prescription (STOPP) and Screening Tool to Alert doctors to
Right Treatment (START) criteria were also created based
on physiological systems. The STOPP/START comprises 65
evidence-based indicators in STOPP and 22 prescribing omis-
sion indicators in START. These validated criteria are widely
applied internationally in different settings to detect PIMs and
potential prescribing omissions (PPOs).!! In 2014, evidence
was reassessed and a validated version 2 of STOPP/START
criteria was developed comprising 80 STOPP and 34 START
criteria.?® However, the clinical use of STOPP/START criteria
version 2 in improving prescription appropriateness in older
patients using antithrombotics has not yet been determined.
In this study, STOPP/START criteria version 2 was preferred
to other aforementioned criteria as it considers drug—drug and
drug disease interaction, drug duplication, and PPO.?’ More-
over, an updated version of STOPP/START criteria is needed
due to the changing evidences.?® From STOPP/START criteria
version 2, section A (indication of medication) and section C
(antiplatelet/anticoagulant drugs) of STOPP criteria 2 and some
criteria of section A (cardiovascular system) of START criteria
2 are relevant to antithrombotic therapy for this study.

There have been lots of changes made in STOPP/START
version 2, which are relevant to antithrombotic therapy. Some
criteria have been removed from STOPP/START version 1,
for example, the use of aspirin for primary prevention of
cardiovascular disease in patients with diabetes (START
criterion version 1), whereas some STOPP version 1 criteria
were also removed from STOPP criteria 2 including aspirin
with no history of coronary disease, cerebrovascular disease,
or peripheral arterial occlusive symptoms; use of aspirin
and warfarin in combination without histamine H2 receptor
antagonist (except cimetidine because of interaction with
warfarin) or proton pump inhibitor; dipyridamole as mono-
therapy for cardiovascular secondary prevention; and aspirin
to treat dizziness not clearly attributable to cerebrovascular
disease.!'*® However, some important criteria were missed
in version 1 and included in STOPP criteria version 2, such
as any drug prescribed without an evidence-based clinical
indication; any drug prescribed beyond the recommended
duration where treatment duration is well defined; long-term
aspirin at doses >160 mg/day; aspirin plus clopidogrel as
secondary stroke prevention, unless the patient has a coronary
stent(s) inserted in the previous 12 months or concurrent
acute coronary syndrome or has a high-grade symptomatic
carotid arterial stenosis; antiplatelet agents with vitamin K
antagonist, direct thrombin inhibitor (TI), or factor Xa inhibi-
tors in patients with stable coronary disease, cerebrovascular
disease, or peripheral arterial disease; aspirin in combination
with vitamin K antagonist, direct TI, or factor Xa inhibitors
in patients with chronic AF.?® No new criteria were added
in START version 2 regarding antithrombotic therapy. The
new version has more focused and specific criteria on anti-
thrombotic therapy than STOPP/START version 1, which
may lead to identifying higher prevalence of PIMs.

There are no published reports that assess the prevalence
of IP of antithrombotic therapies in Ethiopia. Therefore,
we conducted a retrospective study to estimate the prevalence
of IP by screening hospitalized elderly patients needing anti-
thrombotics using STOPP/START criteria version 2. We also
aimed at assessing the associated factors contributing to the
potential IP in the Ethiopian elderly population.

Materials and methods

Study design, setting, and participants

This study was approved by the Institutional Review Board
of the University of Gondar-School of Pharmacy, Gondar,
Ethiopia. Confidentiality was maintained by using codes
rather than patient names. Since the study is retrospective
the Institutional Review Board of the University of Gondar-
School of Pharmacy deemed patient consent unnecessary.

submit your manuscript

820

Dove

Clinical Interventions in Aging 2016:1 |


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Antithrombotic therapy in Ethiopian elderly population

This retrospective, single-center study was conducted at
Gondar University Hospital (GUH) in Gondar city, Northwest
Ethiopia. The GUH is a 550-bed teaching hospital serving a
population of nearly 500,000 living in and around Gondar.

We reviewed the medical records (admissions between
May 1,2013 and April 30, 2015) of 156 hospitalized elderly
patients aged =65 years. Hospitalized patients presented
various conditions, including congestive heart failure (CHF),
venous thromboembolism (VTE), stroke (both ischemic and
hemorrhagic), AF (both valvular and nonvalvular), acute cor-
onary syndrome (ACS), peripheral vascular disease (PVD),
patients with known comorbidity of cardiovascular diseases,
history of coronary disease, cerebrovascular disease, or PVD,
and/or those prescribed with antithrombotic medications.
Patients with incomplete documented data (eg, absence
of documented time when the medication was initiated or
discontinued) were excluded. We considered patients’ index
admission as their first admission within our data collection
period to meet the study inclusion criteria.

We collected patient demographics, documented previ-
ous medical history, relevant laboratory data, the primary
reason for admission, comorbidities, number of medications
prescribed, past history of peptic ulcer disease, history of
recent bleeding, history of coronary disease, cerebrovascular
disease, or PVD, type of antithrombotic therapy, and duration
of hospital stay. International Classification of Diseases is the
standard diagnostic tool for epidemiology, health manage-
ment, and clinical purposes.*® International Classification of
Diseases 9 was used for classifying of comorbidities in this
study as it is being used in the medical system of our study
area. A Charlson comorbidity index (CCI) was used as a
measure of comorbidity.’!

The STOPP/START criteria version 22 was applied
to patient data to identify the total number of instances of
IP, including PIMs, PPOs, and the proportion of patients
exposed to PIMs, PPOs, or both. Investigators reapplied the
STOPP/START criteria to establish the accuracy of PIMs
and PPOs identification.

Statistical analysis

Data were analyzed using the Statistical Package for Social
Science Version 21 (IBM Corporation, Armonk, NY,
USA). Continuous variables were presented as mean *
standard deviation. Categorical variables were expressed
as frequencies and percentages. Association between pre-
dictive variables (sociodemographic and clinical data of
patients) and dependent variables (presence/absence of IP
per patient) using binary logistic regression was done to
identify determinants of IPs. Therefore, univariate logistic

regression, which is used to analyze the association between
an individual independent variable and outcome of interest,
was tested to compute the crude odds ratio (COR), whereas
multivariate logistic regression for analyzing two or more
variables with outcome of interest was also tested to compute
the adjusted odds ratio (AOR). Statistical significance was set
at a two-sided P-value <0.05 in the multivariate analysis.

Results

Between May 2013 and April 2015, 156 patients were admit-
ted with new-onset disease, meeting the inclusion criteria.
The mean (tstandard deviation) age of the patients was 72.3
(£7.0) ranging from 65 to 98 years; 63.5% were female. The
median CCI score was 2 (range 0—7). Higher proportions of
patients were primarily hospitalized due to stroke (37.8%) and

Table | Characteristics and clinical data of the study population
in Gondar University Hospital, Gondar, Ethiopia, between May |,
2013 and April 30, 2015

Patient characteristics and clinical data N (%)
Total number of study population, N 156
Age in years, mean (SD) 72.3 (£7.0)
Sex, n (%)
Male 57 (36.5)
Female 99 (63.5)

Hospital stay in days (median)
Reason of admission, n (%)

13 (range 1-55)

CHF 41 (26.3)
VTE 9(5.8)
Stroke 59 (37.8)
AF 15 (9.6)
ACS 19 (12.2)
PVD 2 (1.3)
Other I (7.1)
Number of medications prescribed, mean £ SD 4.92+1.86

Charlson comorbidity index (median)
Past history of peptic ulcer disease, n (%)

2 (range 0-7)

Yes 19 (12.2)
No 37 (87.8)
History of recent bleeding, n (%)
Yes I (7)
No 145 (93)
History of coronary disease, cerebrovascular disease, or PVD, n (%)
Yes 63 (40.4)
No 93 (59.6)
Types of antithrombotic therapy, n (%)
No therapy 16 (10.2)
Anticoagulant only 34 (21.8)
Antiplatelet only 68 (43.6)
Both 38 (24.4)

Notes: Others in “reason of admission” refers to hospitalization due to any
medical condition other than listed cardiovascular disease, but have either a known
comorbidity of cardiovascular disease orahistory of coronary disease, cerebrovascular
disease, or PVD; anticoagulants identified are warfarin, unfractionated heparin, and
low-molecular-weight heparin (enoxaparin); antiplatelets prescribed are aspirin and
clopidogrel.

Abbreviations: ACS, acute coronary syndrome; AF, atrial fibrillation; CHF, congestive
heart failure; PVD, peripheral vascular disease; VTE, venous thromboembolism; SD,
standard deviation.
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Table 2 PIMs of antithrombotic therapy identified by the STOPP criteria version 2 at Gondar University Hospital, Gondar, Ethiopia,

between May |, 2013 and April 30, 2015

STOPP criteria version 2 Number (%)
Any drug prescribed without an evidence-based clinical indication 5(13.9)
Any drug prescribed beyond the recommended duration, where treatment duration is well defined 1 (2.8)
Any duplicate drug class prescription -
Long-term aspirin at doses > 160 mg/day -
Aspirin with a past history of peptic ulcer disease without concomitant PPl 2 (5.6)
Aspirin, clopidogrel, dipyridamole, vitamin K antagonists, direct Tls, or factor Xa inhibitors with concurrent significant bleeding risk 7(194)
(uncontrolled severe hypertension, bleeding diathesis, recent nontrivial spontaneous bleeding)

Aspirin plus clopidogrel as secondary stroke prevention, unless the patient has a coronary stent(s) inserted in the previous -

12 months or concurrent acute coronary syndrome or has a high-grade symptomatic carotid arterial stenosis

Aspirin in combination with vitamin K antagonist, direct Tl, or factor Xa inhibitors in patients with chronic atrial fibrillation 10 (27.8)
Antiplatelet agents with vitamin K antagonist, direct Tl, or factor Xa inhibitors in patients with stable coronary disease, 6 (16.7)
cerebrovascular disease, or PAD

Ticlopidine in any circumstances -
Vitamin K antagonist, direct Tl, or factor Xa inhibitors for first deep venous thrombosis without continuing provoking risk factors 1 (2.8)
(eg, thrombophilia) for >6 months

Vitamin K antagonist, direct Tl, or factor Xa inhibitors for first pulmonary embolus without continuing provoking risk factors -

for >12 months

NSAID and vitamin K antagonist, direct Tl, or factor Xa inhibitors in combination 1 (2.8)
NSAID with concurrent antiplatelet agent(s) without PPl prophylaxis 3(8.3)
Total number of antithrombotic-related PIMs 36

Notes: This table consists of antithrombotic-specific STOPP criteria extracted from STOPP/START criteria version 2. “-” indicates no PIMs observed.
Abbreviations: NSAID, nonsteroidal anti-inflammatory drugs; PAD, peripheral arterial disease; PIMs, potentially inappropriate medicines; PPI, proton pump inhibitor;
START, Screening Tool to Alert doctors to Right Treatment; STOPP, Screening Tool for Older Person’s Prescription; Tl, thrombin inhibitor.

CHEF (26.3%), with a documented history of coronary disease,
cerebrovascular disease, or PVD observed in 63 (40.4%)
patients. An antiplatelet alone (43.6% patients) was the most
commonly prescribed antithrombotic therapy (Table 1).

A total number of 70 IPs were identified in 156 patients
regarding antithrombotic agents using STOPP/START
criteria version 2. Thirty-six (51.4%) PIMs were identified
by the STOPP criteria. The prescription of aspirin in com-
bination with a vitamin K antagonist, direct TI, or factor
Xa inhibitors in patients with chronic AF showed frequent
occurrence of PIM (27.8%). The commission of aspirin,
clopidogrel, dipyridamole, vitamin K antagonists, direct TIs,
or factor Xa inhibitors (19.4%) in patients with concurrent
significant bleeding risk was observed (Table 2).

A total number of 34 (48.6%) PPOs were identified by
the START criteria. The most common observation was the
omission of aspirin 19 (55.9% of PPOs) in patients with a
documented history of coronary disease, cerebrovascular
disease, or PVD. The omission of vitamin K antagonists or
direct TIs or factor Xa inhibitors (41.2%) in the presence
of chronic AF was also commonly identified (Table 3).
Fifty-eight (58) of 156 (37.2%) patients were exposed to at
least one IP. Of these, seven (12.1%) patients experienced
both PIM and PPO, whereas 25 (43.1%) patients and 26
(44.8%) patients were exposed to PIM only and PPO only,
respectively.

An assessment of the antithrombotic type indicated that
a greater proportion of IP per patient was observed when no

Table 3 PPOs of antithrombotic therapy identified by the START criteria version 2 at Gondar University Hospital, Gondar, Ethiopia,

between May |, 2013 and April 30, 2015

START criteria version 2 Number (%)
Vitamin K antagonists, direct Tls, or factor Xa inhibitors in the presence of chronic AF 14 (41.2)
Aspirin (75 mg—160 mg once daily) in the presence of chronic AF, where vitamin K antagonists, direct Tls, or factor Xa inhibitors 1 (2.9)

are contraindicated

Antiplatelet therapy (aspirin, clopidogrel, prasugrel, or ticagrelor) with a documented history of coronary disease, cerebrovascular 19 (55.9)
disease, or PYD

Total number of antithrombotic-related PPOs 34

Note: This table consists of antithrombotic-specific START criteria extracted from STOPP/START criteria version 2.
Abbreviations: AF, atrial fibrillation; PPO, potential prescribing omissions; PVD, peripheral vascular disease; START, Screening Tool to Alert doctors to Right Treatment;

STOPP, Screening Tool for Older Person’s Prescription; T, thrombin inhibitor.
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Figure | Proportion of IP exposure across different types of antithrombotic therapy
per patient at Gondar University Hospital, Gondar, Ethiopia, between May I, 2013
and April 30, 2015.

Notes: In this study, anticoagulants identified are warfarin, unfractionated heparin,
and low-molecular-weight heparin (enoxaparin); antiplatelets prescribed are aspirin
and clopidogrel.

Abbreviation: IP, inappropriate prescribing.

antithrombotic drugs 12/16 (75%) were prescribed (Figure 1).
Based on the primary reason of admission, ten of 15 (66.7%)
hospitalized patients due to the primary diagnosis of AF were
found to have IP (Figure 2).

Upon univariate analysis, COR revealed that IPs were
less likely to be absent in patients with a higher number
of prescribed medications (COR =0.78, 95% confidence
interval [CI], 0.64-0.934). In addition, the types of anti-
thrombotic drugs prescribed had a statistically significant
positive association with the likelihood of absence of IP.
IPs were more likely to be absent in patients receiving either
an anticoagulant (COR =11.57, 95% CI, 3.23-41.42) or an
antiplatelet (COR =3.71, 95% CI, 1.01-13.59) alone. There
was no statistically significant association between CCI and
IP (COR =0.76, 95% ClI, 0.55-1.03) (Table 4).

IP absent M IP present |

100+

o]
o
| .

46.

60~- s 72. 79

0l _.__._.T N I —
CHF  VvTE T .
Stroke  AF ACS PVD " Others !

Primary reason of admission

4.5

Percentage
N &5
T i

Figure 2 Prevalence of IP by the primary diagnosis of the patient at Gondar
University Hospital, Gondar, Ethiopia, between May |, 2013 and April 30, 2015.
Notes: Others in “reason of admission” refer to hospitalization due to any medical
condition other than listed cardiovascular disease, but have either a known comorbidity
of cardiovascular disease or a history of coronary disease, cerebrovascular disease,
or PVD.

Abbreviations: ACS, acute coronary syndrome; AF, atrial fibrillation; CHF, congestive
heart failure; IP, inappropriate prescribing; PVD, peripheral vascular disease; VTE,
venous thromboembolism.

Multivariate analysis showed that patients hospitalized
due to VTE (AOR =29.87, 95% CI, 1.26-708.6), stroke
(AOR =7.74, 95% CI, 1.27-47.29), or ACS (AOR =13.48,
95% CI, 1.4-129.1) (Table 4) were more likely to have
reduced IP exposure than patients admitted due to CHF,
AF, PVD, or other illnesses. An increase in the CCI score
was associated with increased IP exposure (AOR =0.60,
95% CI, 0.39-0.945). IPs were about six times more likely
to absent in patients prescribed with antiplatelet only therapy
(AOR =6.23, 95% CI, 1.90-20.37) than those receiving any
other groups of antithrombotics. No other characteristics
(age group, sex, number of medications prescribed, duration
of hospital stay, past history of peptic ulcer disease, history
of recent bleeding, history of coronary disease, cerebrovas-
cular disease, or PVD) were significantly associated with
exposure to IPs.

Discussion

The objective of this study was to investigate the prevalence
of potential antithrombotic IP in hospitalized elderly patients
by using the updated STOPP/START criteria version 2. In
recent years, several international studies have examined
PIM use in different populations and settings, using STOPP/
START or Beers criteria.!' 1332337 Qur study is the first to use
an African representative sample from Ethiopia regarding
antithrombotic therapy to estimate the prevalence of PIMs,
using the 2015 updated STOPP/START criteria. The updated
2015 STOPP/START criteria continue to highlight PIMs and
PPOs in older adults using different classes of medications.
During our study, results of the application of the updated
criteria had not yet been published for any setting.

Our findings revealed a total number of 70 potential IPs
in the GUH elderly patients fulfilling inclusion criteria. PIMs
identified by STOPP were 51.4%, while PPOs accounted
for 48.6% in a population of 156 patients. Most of the PIMs
detected with antithrombotic medication involved the use of
platelet aggregation inhibitors (27.8%) coadministered with
vitamin K antagonists, direct TIs, or factor Xa inhibitors in
patients with chronic AF. Except in the case of mechanical
heart valve, studies do not recommend the use of aspirin
along with anticoagulant in patients with AF as there are no
added benefits and adequate data for clinical decision.’**
The START tool was applied to assess the underprescrip-
tion of clinically indicated antithrombotic medications
and to identify specific contraindications in older patients.
A total of 34 (48.6%) PPOs were identified in 156 patients.
Gallagher et al'' showed that the prevalence of PPOs using
START criteria was higher in hospitalized elderly patients
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Table 4 Relationship between predictive variables and inappropriate prescribing exposure at Gondar University Hospital, Gondar,

Ethiopia, between May I, 2013 and April 30, 2015

Variables IP per patient OR (95% CI) P-value
Absent Present COR AOR

Age

=85 9 4 | | -

65-74 59 33 0.795 (0.23-2.78) 0.50 (0.12, 2.49) 0.397

75-84 30 21 0.64 (0.17-2.34) 0.35 (0.08-1.78) 0.204
Sex

Female 60 39 | | -

Male 38 19 0.769 (0.39-1.52) 0.83 (0.35, 1.97) 0.671
Days of hospital stay (mean) 14.2 14.69 0.99 (0.97-1.027) 1.02 (0.97, 1.06) 0.451
Reason of admission 0.33

Other 6 5 | | -

CHF 19 22 0.72 (0.19-2.74) 1.71 (0.30, 9.66) 0.545

VTE 8 | 6.67 (0.61-73.03) 29.87 (1.26, 708.6)* 0.035

Stroke 43 16 2.24 (0.59-8.37) 7.74 (1.27, 47.29)* 0.027

AF 5 10 0.42 (0.08-2.06) 1.55 (0.18, 13.09) 0.687

ACS 15 4 3.13 (0.618-15.79) 13.48 (1.41, 129.13)* 0.024

PVD 2 0 134 (0.00- NA) 425 (0.00- NA) 0.999
Number of medications prescribed (mean) 4.4 5.45 0.78 (0.64, 0.934)* 0.85 (0.65, I.11) 0.22
Charlson comorbidity index (mean) 2.02 2.34 0.76 (0.55, 1.03) 0.60 (0.39, 0.945)* 0.027
Past history of PUD

No 87 50 | | -

Yes I 8 0.79 (0.298, 2.095) 1.55 (0.42, 5.72) 0.51
History of recent bleeding

No 9l 54 | | -

Yes 7 4 1.04 (0.29-3.71) 2.71 (0.48, 15.52) 0.26
History of coronary disease, cerebrovascular disease, or PYD

No 64 29 | | -

Yes 34 29 0.53 (0.27-1.03) 0.49 (0.18, 1.36) 0.173
Types of antithrombotic therapy 0.001

Both 21 17 | | -

No therapy 4 12 3.80 (1.02-14.21) 0.34 (0.05, 2.46) 0.283

Anticoagulant only 19 15 11.57 (3.23-41.42)* 1.26 (0.304, 5.22) 0.750

Antiplatelet only 54 14 3.71 (1.01-13.59)** 6.23 (1.90, 20.37)** 0.002
Notes: *P<<0.05, **P<<0.01. “-” indicates reference variable. Data in bold indicates statistical significance (P<<0.05).

Abbreviations: ACS, acute coronary syndrome; AF, atrial fibrillation; AOR, adjusted odds ratio; CHF, congestive heart failure; Cl, confidence interval; COR, crude odds
ratio; IP, inappropriate prescriptions; OR, odds ratio; PAD, peripheral arterial disease; PP, proton pump inhibitor; PVD, peripheral vascular disease; PUD, peptic ulcer

disease; VTE, venous thromboembolism; NA, not applicable.

(58%—66%) than in community-dwelling older adults (22%).
Compared with the study by Gallagher et al,'"' PPOs were less
prevalent in our settings due to the focus on elderly patients
pertaining to antithrombotics therapy. In our study, 19/34
(56%) PPOs were due to the underprescription of antiplatelet
therapy for patients with a documented history of coronary
disease, cerebrovascular disease, or PVD. Several experts
and clinical guidelines have emphasized the benefit of adding
antiplatelet drugs for the prevention of primary and secondary
coronary events** and thrombosis in elderly patients.*
In this study, 41.2% of the PPOs were related to omission of
vitamin K antagonists or direct TIs or factor Xa inhibitors for
the AF patients. The omission of these drugs may increase

the risk of stroke in elderly patients with AF. Several studies
and international guidelines have prioritized the benefits of
novel oral anticoagulants, vitamin K antagonists (warfarin),
and other antithrombotics to prevent stroke in patients with
nonvalvular AF.##

The prevalence of IP was higher in elderly patients with
AF (66.6%), followed by CHF (53.6%) and stroke (27.1%).
A study conducted to assess the appropriateness of prescrip-
tion in hospitalized elderly patients identified only 41%
(41/99) patients with AF to have received appropriate stroke
prophylaxis; contraindications to both warfarin and aspirin
were documented in only 25% of AF patients.”® A recent
review by Garber et al’! identified four recurrent safety factors
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while selecting antithrombotic agents for intermediate-risk to
high-risk patients, which emphasized the need of appropriate
drug use in stroke patients.

In our study, patients diagnosed with VTE, stroke, and
ACS (P<<0.05) were less likely to be prescribed inappropriate
antithrombotics according to STOPP/START criteria. The
relationship between IP and antithrombotic agents has been
extensively documented.>*? Through a comprehensive
literature review, Wilmer et al’ reported that antithrombot-
ics and antidiabetics were highly associated with potential
DRPs in clinical settings. In our study, a greater proportion of
females received IP as compared with males, and a stronger
association was noticed with antiplatelets alone (P<<0.05)
according to STOPP/START criteria. Higher rates of IP in
CHF (53.6%) and AF (66.7%) may therefore result in more
frequent prescription of antithrombotic medication as com-
pared with other hospitalization causes. Patients prescribed
antiplatelets only were about six times less likely to have an
IP than those receiving other groups of antithrombotics. Our
findings highlight the importance of medication reviews to
reduce the level of IP in hospitalized elderly populations.

This study has strengths. It has provided substantial find-
ings regarding IP of antithrombotic drugs in elderly patients,
particularly in developing countries such as Ethiopia as it is the
first study in this area. Moreover, the updated STOPP/START
version 2 was used. However, the results of our study should
be interpreted with caution due to some limitations. We did not
assess the incidence of adverse drug events, which may actually
occur due to IP of antithrombotic therapy as the study design
is a retrospective cross-sectional study. This study may suf-
fer from generalizability as the study reviewed 156 patients’
medical records obtained during admission day between May
1,2013 and April 30, 2015, and was a single-center study done
at GUH in Gondar city, Northwest Ethiopia.

Conclusion

We were able to uncover the substantial number of hospi-
talized older patients on antithrombotics in GUH that were
exposed to IPs. IPs were found to be less common in elderly
patients primarily admitted due to VTE, stroke, and ACS,
and those elderly patients prescribed with only antiplatelet.
Patients with higher CCI were, however, associated with
increased IPs exposure. Therefore, our study may warrant
further research to reduce high-risk prescription of antithrom-
botics in the elderly. Future studies should focus on assessing
the impact of IPs on the patient discharge outcome and con-
ducting interventional studies to identify IP of antithrombotic
medications, thereby reducing adverse drug events.
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