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Prescribing a P2Y12 inhibitor for patients with diabetes mellitus (DM) and acute my-
ocardial infarction (AMI) who have undergone percutaneous coronary intervention
(PCI) is challenging because of the risk of bleeding and ischemia. We compared the risk
of ischemia and bleeding between clopidogrel and ticagrelor in elderly East Asian pa-
tients with diabetes using the Korea Acute Myocardial Infarction Registry (KAMIR)-V
data. This study included 838 patients enrolled in the KAMIR-V who were > 75 years,
had DM, AMI, and had undergone PCI. The patients were divided into two groups based
on the treatment drug. After propensity score matching, 466 patients (ticagrelor: clopi-
dogrel=233:233) were included in the Cox regression analyses to determine the risk
of bleeding and ischemia. The baseline characteristics were not different. The type of
antiplatelet therapy did not affect the incidence of Bleeding Academic Research
Consortium type =2 bleeding. There was no significant difference between ticagrelor
and clopidogrel treatment outcomes with respect to ischemia risk. This prospective
study of a Korean patient cohort (elderly Korean patients with DM) showed no differ-
ences in bleeding and ischemia risks based on the use of either ticagrelor or clopidogrel.
Large scale randomized controlled trials are warranted to determine the optimal anti-
platelet agents for these patients.
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risk factor for ischemic events; however, its contribution to

INTRODUCTION

Cardiovascular disease is a major cause of death in the
Republic of Korea and worldwide."” Therefore, efforts have
been made to improve outcomes in patients with acute my-
ocardial infarction (AMI). Percutaneous coronary inter-
vention (PCI) and dual antiplatelet therapy (DAPT) are the
mainstay of AMI therapy, although there is concern re-
garding the risk of bleeding and ischemia associated with
PCI and DAPT.?® Older age is a major factor contributing
to ischemic and bleeding events.”” Diabetes is also a known
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bleeding events remains controversial.*'* In particular, in
elderly East Asian patients with diabetes mellitus (DM),
this concern is more pronounced, leaving clinicians con-
flicted over the choice of antiplatelet agent (potent P2Y12
inhibitor or an alternative antiplatelet agent). Previous
studies have attempted to determine the optimal choice of
DAPT; however, gaps in the evidence remain, especially re-
lating to elderly East Asian patients with DM.""® To pro-
vide clarity to clinicians, we analyzed the optimal anti-
platelet agent for this patient group. We compared the risk
of ischemia and bleeding between clopidogrel and tica-
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grelor in elderly East Asian patients with diabetes using
the Korea Acute Myocardial Infarction Registry (KAMIR)-V
data.

MATERIALS AND METHODS

1. Study population

We used data from the KAMIR-V registry. Between
January 2016 and June 2020, 15,629 patients were en-
rolled in this registry and followed-up for 1 year. This study
was approved by the Ethics Review Committee of the
Chonnam National University Hospital Biomedical Re-
search Institute (IRB number: BTMP-2023-061), and in-
formed consent was obtained from all participants. This
study was conducted according to the principles expressed
in the Declaration of Helsinki. We analyzed the data col-
lected from 838 patients (treatment groups: ticagrelor:clo-
pidogrel=233:605) who were older than 75 years of age, had
been diagnosed with DM and AMI, and who had undergone
PCI during the index hospitalization. Patients with atrial
fibrillation were excluded. We performed a 1:1 propensity
score matching (PSM). Ultimately, 466 patients (ticagrelor:
clopidogrel=233:233) were analyzed (Fig. 1).

2. Definitions and clinical endpoint

AMI was defined as evidence of myocardial injury, with
an elevation of cardiac troponin levels with at least one val-
ue above the 99th percentile of the upper reference limit
and with evidence of necrosis consistent with myocardial
ischemia identified in a clinical setting. Clinical findings

Total
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with diabetes mellitus had
AMI and undergone PCI
(n=1,086)

_| Prescribed prasugrel (n=11)
"| Follow-up loss at 1 year (n=152)

Prescribed clopidogrel
or ticagrelor (n=923)

Atrial fibrillation
(n=85)
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+ Ticagrelor (n=233)
- Clopidogrel (n=605)
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Analyzed with Cox regreesion
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- Ticagrelor (n=233)
- Clopidogrel (n=233)

FIG. 1. Study population. The study population was derived from
the nationwide prospective Korea Acute Myocardial Infarction
Registry (KAMIR)-V. AMI: acute myocardial infarction, PCI: per-
cutaneous coronary intervention.
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consistent with myocardial ischemia included at least one
of the following: 1) symptoms such as chest pain or dis-
comfort; 2) electrocardiogram abnormalities (ST segment
elevation at the J point in more than two continuous leads
[over 0.2 mV elevation in V2-V3, 0.1 mV in other leads], ST
segment changes except for elevation [downslope or hori-
zontal ST segment depression over 0.05 mV, T wave in-
version in more than two continuous leads], or newly de-
tected left bundle branch block); and 3) imaging studies,
such as echocardiography, suggestive of myocardial in-
farction (MI). Successful PCI was defined as a Thrombol-
ysis in Myocardial Infarction (TIMI) flow >grade 2 after
thrombolysis and residual stenosis <50%. Renal function
was estimated using the Modification of Diet in Renal
Disease study estimated glomerular filtration rate (MDRD
eGFR)."® Major adverse cardiac and cerebrovascular events
(MACCE) were defined as the composite of total death, MI,
stroke, and revascularization, including PCI and coronary
artery bypass graft. Bleeding events were counted accord-
ing to the Bleeding Academic Research Consortium (BARC)
type.'” The primary endpoint of the study was the first oc-
currence of MACCE or BARC type =2 bleeding after
admission. The dates of MACCE or BARC type =2 bleeding
were recorded until 1 year after the index hospitalization
or until a change of the antiplatelet agent. It was difficult
to determine which antiplatelet agent was responsible for
the ischemic or bleeding event in cases where the anti-
platelet agent was changed during follow-up. Thus, if the
physician changed the antiplatelet agent for a patient
within 1 year, we counted the occurrence of MACCE or
BARC type at the date of antiplatelet agent change.

3. Statistical analysis

Continuous variables are presented as mean+standard
deviation, and categorical variables are expressed as num-
ber of cases (percentages). Baseline characteristics and
clinical findings were chosen based on previous stud-
ies.” %2 These included age, sex, systolic blood pressure,
body mass index (BMI), Killip class, hypertension, dyslipi-
demia, previous MI, previous heart failure, previous cere-
brovascular accident (CVA), smoking, ST-segment ele-
vation myocardial infarction (STEMI), multivessel disease
including left main coronary artery disease, transradial
approach for PCI, TIMI flow, successful PCI, left ven-
tricular ejection fraction (LVEF), MDRD eGFR, hemoglo-
bin (Hb), hemoglobin Alc (HbA1lc) and medications includ-
ing a maintained dose of ticagrelor, prescription of angio-
tensin converting enzyme inhibitors (ACEi) or angiotensin
II receptor blockers (ARB), beta blockers, calcium channel
blockers and statins. PSM and Cox regression analyses
were performed to identify the bleeding and ischemic risks
between the two groups. After PSM, 466 patients (ticagre-
lor:clopidogrel=233:233) were analyzed via Cox regres-
sion. Hazard ratios (HR) and 95% confidence intervals (CI)
were calculated, and statistical significance was defined as
p<0.05. All statistical analyses were performed using R
version 4.2.0.



RESULTS

1. Baseline clinical characteristics after PSM

PSM was performed for 838 patients (ticagrelor:clopi-
dogrel=233:605), after which 466 patients (ticagrelor:clo-
pidogrel=233:233) were further analyzed (Table 1). Mean
age was 79.6+3.7 years in the clopidogrel group and 79.2+
3.8 years in the ticagrelor group. There were no statistical
differences in age between the two groups (p=0.921). Other

TABLE 1. Baseline clinical characteristics
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factors including HbAlc (7.1+1.3% vs 7.2+1.4%, p=0.791)
also did not show any statistical differences between the
groups. Standardized mean differences of variables are
presented in Supplementary Table 1.

2. Cox regression analysis for bleeding risk

Cox regression analysis was performed after PSM. Re-
garding bleeding risk, the type of antiplatelet agent did not
affect the occurrence of BARC type >2 bleeding (HR, 1.50;

Before PSM After PSM
Clopidogrel Ticagrelor Clopidogrel Ticagrelor
(Ifzeoi) (n:g233) p-value <If123§§ (n:g;%) p-value
Age 80.1+4.0 79.2+3.8 0.002 79.2+3.7 79.2+3.8 0.921
Sex 0.711

Female 285 (47.1%) 110 (47.2%) 1.000 115 (49.4%) 110 (47.2%)

Male 320 (52.9%) 123 (52.8%) 118 (50.6%) 123 (52.8%)

SBP (mmHg) 130.8+29.6 132.3+29.4 0.525 131.9+28.9 132.3+29.4 0.899
BMI (kg/m?) 23.3+3.5 23.8+3.6 0.05 23.7+3.8 23.8+3.5 0.816
Killip class 0.225 0.580

I 419 (69.5%) 177 (76.0%) 171 (73.4%) 177 (76.0%)

I 75 (12.4%) 20 (8.6%) 27 (11.6%) 20 (8.6%)

111 71 (11.8%) 21 (9.0%) 24 (10.3%) 21 (9.0%)

v 38 (6.3%) 15 (6.4%) 11 (4.7%) 15 (6.4%)

HTN 483 (79.8%) 193 (82.8%) 0.375 189 (81.1%) 193 (82.8%) 0.718
DL 104 (17.2%) 49 (21.0%) 0.234 42 (18.0%) 49 (21.0%) 0.483
Previous MI 78 (12.9%) 12 (5.2%) 0.002 14 (6.0%) 12 (5.2%) 0.840
Previous HF 19 (3.2%) 3 (1.3%) 0.208 4 (1.7%) 3 (1.3%) 1.000
Previous CVA 77 (12.8%) 25 (10.8%) 0.488 30 (12.9%) 25 (10.7%) 1.000
Current smoker 56 (9.7%) 31 (13.8%) 0.122 33 (14.2%) 34 (14.6%) 0.566
STEMI 195 (32.2%) 120 (51.5%) <0.001 121 (51.9%) 120 (51.5%) 1.000
Multivessel disease (including LM ds.) 409 (67.7%) 148 (63.5%) 0.284 148 (63.5%) 148 (63.5%) 1.000
Transradial approach 288 (47.6%) 140 (60.1%) 0.002 133 (57.1%) 140 (60.1%) 0.573
Post TIMI flow 0.253 0.670

0 12 (2.0%) 4 (1.7%) 5(2.1%) 4 (1.7%)

1 3 (0.5%) 1(0.4%) 1(0.4%) 1 (0.4%)

2 22 (3.6%) 16 (6.9%) 10 (4.3%) 16 (6.9%)

3 567 (93.9%) 212 (91.0%) 217 (93.1%) 212 (91.0%)
Successful PCI 595 (98.3%) 228 (98.3%) 1 231 (99.1%) 229 (98.3%) 0.681
LVEF (%) 49.4+12.5 50.4+11.6 0.3299 49.7+11.3 49.7+12.1 0.987
MDRD eGFR (mL/min/1.73 m?) 61.2+30.3 63.3+27.2 0.349 63.0+31.0 63.0+27.1 0.990
Hemoglobin (g/dL) 11.8+2.0 12.4+2.0 <0.001 12.4+1.9 12.4+2.0 0.932
HbAlc (%) 7.1+1.3 7.2+1.4 0.260 7.1+1.3 7.2+1.4 0.791
Maintain dose of ticagrelor

180 mg/day 210 (90.1%) 210 (90.1%)

120 mg/day 8 (3.4%) 8 (3.4%)

90 mg/day 15 (6.4%) 15 (6.4%)

ACEi or ARB 433 (71.6%) 180 (77.3%) 0.115 186 (79.8%) 180 (77.3%) 0.573
Beta blockers 4,299 (70.9%) 181 (77.7%) 0.059 189 (81.1%) 181 (77.7%) 0.423
Calcium channel blockers 80 (13.2%) 28 (12.0%) 0.725 26 (11.2%) 28 (12.0%) 0.885
Statins 531 (87.8%) 209 (89.7%) 0.510 212 (91.0%) 209 (89.7%) 0.754

ACEi: angiotensin converting enzyme inhibitors, ARB: angiotensin II receptor blocker, BMI: body mass index, CVA: cerebrovascular
accident, HbAlc : hemoglobin Alc, HF: heart failure, LM: left main coronary artery, LVEF: left ventricular ejection fraction, MDRD
eGFR: modification of diet in renal disease estimated glomerular filtration rate, MI: myocardial infarction, PCI : percutaneous coronary
intervention, PSM: propensity score matching, SBP: systolic blood pressure, STEMI: ST-elevation myocardial infarction, TIMI: throm-

bolysis in myocardial infarction.
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Hazard ratio (95% CI)
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FIG. 3. Kaplan-Meier curve for bleeding risk. BARC: Bleeding
Academic Research Consortium.

95% CI: 0.71-3.19, Fig. 2). This was shown as Kaplan-Meier
curve in Fig. 3 (p=0.42). Use of the transradial approach for
PCI (HR, 0.40; 95% CI: 0.18-0.91), male sex (HR, 0.38; 95%
CI: 0.17-0.88), and use of statins (HR, 0.26; 95% CI: 0.10-
0.69) lowered the risk of bleeding (Fig. 2). In contrast, mod-
erate or severe anemia (grade >2; Hb <10 g/dL) (HR, 3.77;
95% CI: 1.68-8.48) and previous CVA (HR, 2.85; 95% CI.:
1.12-7.28) increased the risk of bleeding (Fig. 2). Detailed
data for bleeding events (BARC type and origin) are pre-
sented in Table 2.

3. Cox regression analysis for ischemia risk

Cox regression analysis was also performed for the ische-
mia risk. There was no significant difference between tica-
grelor and clopidogrel (HR, 1.16; 95% CI. 0.74-1.81, Fig. 4).
This was shown as Kaplan-Meier curve in Fig. 5 (p=0.73).
Low BMI (BMI < 18.5 kg/m®) (HR, 2.76; 95% CI: 1.41-5.42),
high Killip class (Killip class>2) (HR, 2.40; 95% CI:
1.49-3.86) and LVEF <40% (HR, 1.79; 95% CI: 1.07-2.99)
increased the ischemia risk. Use of ACEi or ARB (HR, 0.57;
95% CI: 0.33-0.97), beta blockers (HR, 0.40; 95% CI:
0.24-0.68), and statins (HR, 0.14; 95% CI: 0.08-0.24) de-
creased the ischemia risk (Fig. 4). The detailed data for
MACCE are presented in Table 3.

DISCUSSION

The choice of antiplatelet agent (either a potent P2Y12
inhibitor or an alternative antiplatelet agent) in elderly
AMI patients is a difficult problem. This issue is more pro-
nounced in the case of patients with diabetes, because its
contribution to bleeding events remains controversial.**’
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) ing risk. BARC: Bleeding Academic
10 Research Consortium, CI: confidence
interval, CVA: cerebrovascular accident.

TABLE 2. Type and origin of bleeding events

Clopidogrel  Ticagrelor
(f=23§§ (n=g233) p-value

BARC Type

2 8 (3.4%) 8 (3.4%) 1.000

3a 4 (1.7%) 4 (1.7%) 1.000

3b 0 (0.0%) 2(0.9%) 0.479

3c 1(0.4%) 1(0.4%) 1.000

5a 0 (0.0%) 1 (0.4%) 1.000
Origin

Urogenital 1 (0.4%) 0 (0.0%) 1.000

Vascular access 3 (1.3%) 5(2.1%) 0.721

Cerebral 1(0.4%) 1(0.4%) 1.000

GI bleeding and others 8 (3.4%) 10 (4.3%) 0.810

BARC: Bleeding Academic Research Consortium, GI bleeding:
gastrointestinal bleeding.

In this prospective cohort study of elderly Korean patients
with DM, the type of antiplatelet agents did not result in
significant differences in risks for bleeding and ischemia
(Figs. 2-5). Our Cox regression analyses showed that using
the transradial approach for PCI, use of statins, and male
sex lowered the occurrence of a bleeding event. In contrast,
moderate or severe anemia and previous CVA increased
the risk of bleeds. Low BMI, high Killip class and low LVEF
increased the risk of ischemia. Conversely, use of ACEi or
ARB, beta blockers and statins decreased the occurrence
of an ischemic event.

Previous studies have attempted to identify the optimal
antiplatelet agent for patients after AMI by comparing clo-
pidogrel and other potent P2Y12 inhibitors."***! For ex-
ample, according to the THEMIS trial, ticagrelor treatment
was beneficial for ischemic events in patients with stable
coronary artery disease and type 2 DM.” The report of Park
et al.”® showed that ticagrelor was associated with in-
creased risk of bleeding complications during in-hospital
period compared with clopidogrel. In our result, ticagrelor
seemed to increase the risk of bleeding during the first week
(Fig. 6). However, as time goes by, the difference between
two groups was getting smaller and there was no difference
at the end (Figs. 3 and 6). Selection of the optimal anti-
platelet agent for elderly patients with DM is influenced
by numerous factors, including angiographic findings, co-
morbidities, and patient history. We investigated this is-
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Hazard ratio (95% CI)
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FIG. 4. Cox regression analysis for ische-
mia risk. ACEi: angiotensin converting
enzyme inhibitors, ARB: angiotensin IT
receptor blockers, BMI: body mass in-
dex, CI: confidence interval, LVEF': left
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FIG. 5. Kaplan-Meier curve for ischemic risk. MACCE: major ad-
verse cardiac and cerebrovascular events.

TABLE 3. Detailed data of ischemic events

Clopidogrel  Ticagrelor

(n=233) (n=233)  Pvalue

Total death 38(16.3%) 31(13.3%) 0.434
Cardiac death 23 (9.9%) 26 (11.2%) 0.763
Non cardiac death 15 (6.4%) 5(2.1%) 0.040
STEMI 1(0.4%) 1(0.4%) 1.000
NSTEMI 2 (0.9%) 2 (0.9%) 1.000
TLR 2 (0.9%) 3 (1.3%) 1.000
TVR 1(0.4%) 3 (1.3%) 0.616
de novo 3 (1.3%) 3 (1.3%) 1.000
CABG 0 (0.0%) 0(0.0%) 1.000
CVA 3 (1.3%) 4 (1.7%) 1.000
Rehospitalization d/t HF 15 (6.4%) 9 (3.9%) 0.295
Stent thrombosis 1 (0.4%) 2 (0.8%)

Acute 0 (0.0%) 1(0.4%) 1.000

Subacute 1(0.4%) 0 (0.0%) 1.000

Late 0 (0.0%) 1 (0.4%) 1.000

CABG: coronary artery bypass grafting, CVA: cerebrovascular ac-
cident, HF: heart failure, NSTEMI: non ST elevation myocardial
infarction, STEMI: ST elevation myocardial infarction, TLR: tar-
get lesion revascularization, TVR: target vessel revasculariza-
tion.

sue to identify the optimal DAPT strategy for this patient
group, to inform decision making by physicians. To our
knowledge, our study is the first to analyze the risks of
bleeding and ischemia with reference to antiplatelet ther-
apy for this specific population group.

According to our Cox regression results, moderate or se-
vere anemia increased the risk of bleeding (Fig. 2). Anemia
is very common in this older population, and its prevalence

ventricular ejection fraction, MACCE:
10 major adverse cardiac and cerebrovas-
cular events.

E 0.10 —+— Clopidogrel —+— Ticagrelor

Qo

(9]

Al

3 0.05 — & -

> b e s e s

& fj

< 0 T T T L]

m 0 10 20 30
No. at risk Time (days)
Clopidogrel 233 203 199 199
Ticagrelor 233 196 193 192

FIG. 6. Kaplan-Meier curve for bleeding risk up to 30 days. BARC:
Bleeding Academic Research Consortium.

and severity increase as the population ages.”* Based on
our study and previous studies, physicians should identify
the cause of the anemia and correct it to get better car-
diovascular outcomes.*”

Previous CVA was not regarded as the major risk factor
of bleeding in several scoring systems®’. However, several
studies suggest that physicians should pay attention to the
patient’s previous CVA history. According to the British
Cardiovascular Intervention Society database, patients
with previous stroke had higher risk for hemorrhagic
stroke after PCI and patients with prior hemorrhagic or is-
chemic stroke as compared with those with no-prior stroke
had higher risk for intracranial hemorrhage, in Japanese
data.”®* Our Cox regression analysis found that previous
CVA increased the risk of bleeding (HR, 2.85; 95% CI:
1.12-7.28). In our database, 12.2% (102/838) of the patients
had previous CVA,; the incidence rates of BARC type =2
bleeding were 6.1% (45/736) in those without prior CVA,
and 9.8% (10/102) in the previous CVA group. A cerebral
origin for the bleed was identified in 5% (3/55) in total. The
incidence rate was almost 5-fold higher in previous CVA
group (1%; 1/102 vs 0.2%; 2/736). These findings indicated
that physicians should have caution about the occurrence
of bleeding, especially cerebral origin and may consider us-
ing DAPT therapy for shorter duration in patients who
have had a previous CVA.

Our study showed that males tend to experience fewer
bleeding events than females (Fig. 2). Previous studies
showed mixed results when considering sex as an in-
dependent predictor of post-PCI bleeding.”** Other au-
thors have explained the reason for the sex difference in
bleeding by the difference in baseline characteristics and
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comorbidities, however, there is still uncertainty around
this issue.” The transradial approach for PCI also de-
creased the occurrence of bleeding in our study population
(Fig. 2). This finding is congruent with the recommenda-
tions in current guidelines.””

With respect to ischemia, low BMI, high Killip class, and
low LVEF increased the risk. In contrast, the use of ACEi
or ARB, beta blockers, and statins decreased the risk of is-
chemia (Fig. 3). Our Cox regression analyses showed that
low BMI increased the risk of ischemia. According to recent
studies, the low BMI group showed worse outcomes, espe-
cially all-cause mortality.””* The report of Faggioni et al.”,
which analyzed 11,557 female patients treated by PCI with
drug-eluting stents, found that during the 3-year follow-up
period, the risk of cardiac events did not differ across BMI
groups, however, the risk of all-cause mortality was sig-
nificantly higher in underweight and lower in overweight
patients than in patients with normal weight, with a trend
toward increased risk in those with severe obesity. Be-
cause the primary end point of our study was the first occur-
rence of MACCE including total death, Cox regression
analysis showed that low BMI increased the risk of
ischemia. Considering our result and previous studies,
physicians should exercise caution when treating patients
with a low BMI in this study population and need to make
an effort to overcome the malnutrition status of their pa-
tients to get better outcomes.

High Killip class and low LVEF are well-known risk fac-
tors for ischemia, and use of ACEi or ARB and BB is the
guideline-recommended therapy, especially in patients
with low LVEF.>"'®* Our present findings were con-
sistent with those of previous studies and guidelines. Figs.
2 and 3 depict the decrease in both bleeding and ischemia
risk with the use of statins. Use of statins to improve the
outcome of ischemic events in patients after AMI has been
reported in previous studies and recommended by current
guidelines.>* Several reports have analyzed the effect of
statins on bleeding in other diseases; however, the results
are inconsistent and unclear.’>?’

Based on our findings, when physicians treat this pa-
tient group, they should review the patient’s comorbidities
(presence of anemia, previous CVA, sex, malnutrition) and
status (Killip class, LVEF) more carefully and focus on how
to improve these factors with the optimal medical treat-
ment including use of ACEi or ARB, beta blockers and sta-
tins as guidelines recommend, rather than focus on the
choice of antiplatelet agents. Also, our findings indicate
benefit from the use of the transradial approach for PCI,
and shorter duration dual antiplatelet therapy for patients
who have risk factors of bleeding, female with previous
CVA and moderate or severe anemia.

This study had some limitations. Our study was not a
randomized controlled trial; we used data from the KAMIR-V
registry. Thus, clinicians’ bias for patient inclusion might
have occurred. To minimize this limitation, we performed
PSM. As shown in Table 1, some patients in ticagrelor
group were prescribed reduced maintenance dose of tica-
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grelor like 120 mg/day or 90 mg/day. Physicians might have
thought these patients had high risk of bleeding rather
than ischemia and so decided to prescribe reduced main-
tenance dose of ticagrelor to them. Based on our data, only
1 BARC type =2 bleeding was occurred in patient who was
prescribed 120 mg/day of ticagrelor. As the result, the per-
centage of BARC type >2 bleeding in these patients (1/23,
4.3%) was lower than the others (15/210, 7.1%) in ticagrelor
groups (Tables 1 and 2) and this point may have influenced
our final results. Considering these points, large scale, long
term, randomized controlled trials should be performed to
determine the DAPT strategy in this patient group more
clearly.

The available data was missing some patient details,
such as the total number and length of stents.” Regarding
bleeding risk, the impact of previous bleeding events, such
as gastrointestinal bleeding history, the presence of a pep-
tic ulcer, or prescription of proton pump inhibitors (PPI),
could not be analyzed owing to the lack of data. The associa-
tion of peptic ulcer, gastrointestinal bleeding, and anti-
platelet agents has been well established in previous
studies.?®®* Therefore, physicians should decide treat-
ments by weighing the risks of bleeding and ischemia, espe-
cially with stent thrombosis. The interruption of anti-
platelet agent treatment and bleeding events in the early
period after stent implantation deserve careful thought
and continue to challenge clinicians.?® To minimize bleed-
ing risk, the use of PPI is recommended according to
guidelines. However, owing to the reported interactions be-
tween PPI agents and clopidogrel, clinicians must care-
fully decide whether to opt for a PPI and what type of PPI
to prescribe for older patients.”

In this Korean prospective cohort of elderly patients with
DM, no differences were observed in bleeding and ischemia
risks based on the use of either ticagrelor or clopidogrel.
Large scale randomized controlled trials are warranted to
determine the optimal antiplatelet agents for these
patients.
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