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ABSTRACT

Background: Patients with cardiovascular risks are recommended to use statins and antiplatelet agents to prevent major cerebro—
cardiovascular events (MACCE), Antiplatelet agents also possess anti—inflammatory and antioxidant effects, in addition to their
inhibitory activity on platelets, The differences in clinical outcomes in ischemic heart disease (IHD) based on the type of antiplatelet
therapy combined with statin treatment were investigated in this study. Methods: We conducted a retrospective cohort study using
electronic medical records of IHD patients from January 2010 to December 2014 at Ajou University Hospital, Patients on combination
therapy of antiplatelet drugs and statins were grouped based on antiplatelet drug types: clopidogrel, cilostazol, or sarpogrelate,
Propensity score matching was applied to balance the baseline of the groups of clopidogrel vs, cilostazol and the groups of
clopidogrel vs. sarpogrelate. The incidence and risk of MACCE as primary outcomes were assessed between the groups of
antiplatelet drugs. Results: Among the approximately 128,500 patients with IHD, 1,049 patients had taken a combination therapy of
statin and antiplatelet agents, The cohorts of patients administered clopidogrel, cilostazol, or sarpogrelate were 906, 79, and 64,
respectively, The incidence of MACCE was not significantly different among the cohorts (p=0.58), and there were no differences
between clopidogrel vs, cilostazol (p=0.72) or clopidogrel vs, sarpogrelate (p=1.00) after propensity score matching, Conclusion:
There was no difference in the incidence of MACCE based on the type of antiplatelet drug (clopidogrel, cilostazol, or sarpogrelate)
in combination with a statin in patients with IHD,
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Ischemic heart disease patients

(n=~128,500)

in Ajou university hospital (2010~2014)

A 4

Exclusion Criteria

History of statin or antiplatelets
(n=6,395)

+ 18 > Age, 80 < Age (n = 98)
« Statin and antiplatelet each short
term (< 90 days) user (n = 132)

A4

« Using antiplatelets for more than
7 days in the 3 months prior to

Statin and antiplatelets combination >30days

the index date (n = 549)
« Patients who experienced major

(n=2,234) cardiac and cerebrovascular
R events before index date (n = 282)
"| » Patients with comorbidities
(congestive heart failure, ischemic
. stroke, coronary artery disease,
cerebrovascular disease) before
Statin and antiplatelets combination cohort index date (n = 14)
(n=1,049) + Other antiplatelets (ticagrelor,
prasugrel) user (n = 110)
A 4
Statin and clopidogrel user .
(n=906)
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Statin and cilostazol user Score
(n=79) Matching
Statin and sarpogrelate user .
(n=64) )

Fig. 1. Flowchart for selection of study population
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Table 1. Baseline characteristics of patient on statin and antiplatelet before propensity score matching
Clopidogrel Cilostazol Sarpogrelate
(np=9oj (n=79) F()n=gé4) p-value

Age, years (meanSD) 62.1+9.9 64.9+8.1 61.748.9 0.066
Age, n (%)

Less than 45 years 34(3.8) 0(0.00) 1(1.6) 0.046

45-64 years 468(51.7) 33(41.8) 39(60.9)

65-74 years 307(33.9) 39(49.4) 20(31.3)

75 years and older 97(10.7) 7(8.9) 4(6.3)
Male, n (%) 615(67.9) 51(64.6) 32(50.0) 0.013
CCI (mean+/-SD) 0.12+0.58 0.19+0.68 0.080.41 0.327
Statin types, n (%) <.0001

Atorvastatin 363(40.1) 44(55.7) 27(42.2) 0.026

Rosuvastatin 375(41.4) 25(31.7) 13(20.3) 0.001

Simvastatin 107(11.8) 3(3.8) 7(10.9) 0.095

Pravastatin 36(4.0) 4(5.1) 3(4.7) 0.735

Pitavastatin 19(2.1) 3(3.8) 9(14.1) <0.001

Fluvastatin 6(0.7) 0(0) 5(7.8) <0.001
Comorbidities, n (%)

Hypertension 81(8.9) 7(8.9) 4(6.3) 0.763

Heart failure 2(0.2) 0(0) 0(0) 1.000

Diabetes mellitus, type 2 21(2.3) 4(5.1) 1(1.6) 0.253

Chronic kidney disease 13(1.4) 0(0) 0(0) 0.831
Concomitant medications, n (%)

Aspirin 845(93.3) 71(89.9) 40(62.5) <0.001

ACEI/ARB 629(69.4) 59(74.7) 43(67.2) 0.562

Beta Blocker 410(45.3) 31(39.2) 23(35.9) 0.227

NDHP-CCB 415(45.8) 27(34.2) 24(37.5) 0.071

DHP-CCB 308(34.0) 34(43.0) 28(43.8) 0.093

Thiazide 162(17.9) 11(13.9) 6(9.4) 0.161

Loop diuretics 67(7.4) 4(5.1) 5(7.8) 0.733

Potassium sparing agents 43(4.8) 2(2.5) 2(3.1) 0.754

Other lipid lowering agents 135(14.9) 7(8.9) 8(12.5) 0.310

Antidiabetic agents 235(25.9) 32(40.5) 21(32.8) 0.013

CCl, Charlson comorbidity index; ACEI/ARB, angiotensin converting enzyme inhibitor/angiotensin receptor blocker; N/DHP-CCB, non/dihydro-

pyridine calcium channel blocker.
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Table 2. Clinical outcomes of major cardiac and cerebrovascular events among patients with clopidogrel, cilostazol and sar-

pogrelate
Clopidogrel Cilostazol Sarpogrelate
(::9069) (n=79) F()n:gé4) p-value
Patient with event(n) 114(12.58) 12(15.19) 6(9.38) 0.581
MACCE Patient-year(PYs) 3079.00 248.79 261.79
Incidence rate per 100 PYs 4,42 6.03 4.2
Patient with event(n) 16(1.77) 1(1.27) 1(1.56) 1.000
Death Patient-year(PYs) 3403.31 287.97 288.45
Incidence rate per 100 PYs 0.47 0.35 0.35
Patient with event(n) 70(7.73) 7(8.86) 2(3.13) 0.362
MI Patient-year(PYs) 3193.9 267.39 283.92
Incidence rate per 100 PYs 2.62 0.7
Patient with event(n) 35(3.86) 4(5.06) 3(4.69) 0.685
Stroke Patient-year(PYs) 3317.42 274.93 280.04
Incidence rate per 100 PYs 1.45 1.07
Patient with event(n) 28(3.09) 3(3.80) 5(7.81) 0.125
PVD Patient-year(PYs) 3351.59 282.42 274.74
Incidence rate per 100 PYs 0.84 1.06 1.82

MACCE, major adverse cardiac and cerebrovascular event; M, myocardial infarction; PVD, peripheral vascular disease

Table 3. Hazard ratio of MACCE in patients on cilostazol or sarpogrelate compared to clopidogrel

Cilostazol vs. Clopidogrel

Sarpogrelate vs. Clopidogrel

Clinical outcomes 5:1 matching 1:1 matching

HR (Cl) p-value HR (CI) p-value

Crude 1.25 (0.69-2.29) 0.456 0.66 (0.30-1.4¢) 0.301

MACCE

Adjusted 1.17 (0.63-2.19) 0.620 0.88 (0.29-2.61) 0.810

Death Crude 0.75 (0.10-5.73) 0.785 0.71 (0.10-5.15) 0.734
Adjusted 0.61 (0.08-4.80) 0.642 0.76 (0.06-9.86) 0.836

M Crude 1.17 (0.54-2.53) 0.696 0.37 (0.09-1.46) 0.154
Adjusted 1.28 (0.56-2.91) 0.558 0.90 (0.14-5.82) 0.909

Siroke Crude 1.34 (0.47-3.81) 0.579 1.12 (0.35-3.57) 0.855
Adjusted 1.09 (0.37-3.23) 0.874 0.54 (0.13-2.18) 0.388

BVD Crude 1.27 (0.39-4.15) 0.688 2.13 (0.80-5.65) 0.129
Adjusted 0.86 (0.25-2.93) 0.814 1.59 (0.38-6.56) 0.523

MACCE, major adverse cardiac and cerebrovascular event; Ml, myocardial infarction; PVD, peripheral vascular disease; *Adjusted for age, sex,
comorbidity, concurrent medications. Crude: before PS matching, Adjusted: after PS matching and adjusted for patient characteristics.
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Table 4. Clinical outcomes after PS matching between clopidogrel vs cilostazol and clopidogrel vs sarpogrelate

Clopidogrel vs. Cilostazol (5:1)

Clopidogrel vs. Sarpogrelate (1:1)

Clc(arzg;é;;rel C;Ir?i;c;z)ol p-value Clo(r?]ljzjrel Sorp(c:g:l)ofe p-value

MACCE 54(13.67) 12(15.19) 0.722 6(9.38) 6(9.38) 1.000
Death 9(2.28) 1(1.27) 1.000 1(1.56) 1(1.56) 1.000
CV death 3(0.76) 0(0) 1.000 1(1.56) 0(0) 1.000
Non-CV death 6(1.52) 1(1.27) 1.000 0(0.00) 1(1.06) 1.000
Overall M 28(7.09) 7(8.86) 0.582 2(3.13) 2(3.13) 1.000
MI (new onset) 23(5.82) 6(7.59) 0.605 1(1.56) 0(0.00) 1.000
MI (recurrent) 5(1.27) 1(1.27) 1.000 1(1.56) 2(3.13) 1.000
Stroke 19(4.81) 4(5.06) 1.000 5(7.81) 3(4.69) 0.718
Stroke, ischemic 13(3.29) 3(3.80) 0.738 3(4.69) 3(4.69) 1.000
PVD 1(0.25) 1(1.27) 0.306 0(0) 0(0) -

MACCE, major adverse cardiac and cerebrovascular event; M, myocardial infarction; PVD, peripheral vascular disease
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Supplement Table 1. Patient characteristics after PS matching between clopidogrel and cilostazol (5:1)

Clopidogrel Cilostazol
(n=395) (n=79) p-value
Age, years (MeantSD) 64.21+9.32 64.90+8.06 0.985
Age, n (%)
Less than 45 years 14(3.54) 0(0.00) 0.358
45-64 years 146(36.96) 33(41.77)
65-74 years 198(50.13) 39(49.37)
75 years and older 37(9.37) 7(8.86)
Male, n (%) 263(66.58) 51(64.56) 0.728
CCI (mean+/-SD) 0.15+0.67 0.19+0.68 0.372
Statin types, n (%)
Atorvastatin 217(54.94) 44(55.70) 0.901
Rosuvastatin 130(32.91) 25(31.65) 0.827
Simvastatin 15(3.80) 3(3.80) 1.000
Pravastatin 19(4.81) 4(5.06) 1.000
Pitavastatin 14(3.54) 3(3.80) 1.000
Fluvastatin 0(0.00) 0(0.00) -
Comorbidities, n (%)
Hypertension 35(8.86) 7(8.86) 1.000
Heart failure 0(0) 0(0) -
Diabetes mellitus, type 2 12(3.04) 4(5.06) 0.320
Chronic kidney disease 8(2.03) 0(0) 0.363
Concomitant medications, n (%)
Aspirin 363(91.90) 71(89.87) 0.554
ACEI/ARB 295(74.68) 59(74.68) 1.000
Alpha Blocker 16(4.05) 3(3.80) 1.000
Beta Blocker 188(47.59) 31(39.24) 0.174
NDHP-CCB 131(33.1¢) 27(34.18) 0.862
DHP-CCB 166(42.03) 34(43.04) 0.868
Thiazide 77(19.49) 11(13.92) 0.245
Loop diuretics 40(10.13) 4(5.06) 0.157
Potassium sparing agents 23(5.82) 2(0.42) 0.405
Ofther lipid lowering agents 29(7.34) 7(8.86) 0.643
Antidiabetic agents 153(38.73) 32(40.51) 0.768

CCl, Charlson comorbidity index; ACEI/ARB, angiotensin converting enzyme inhibitor/angiotensin receptor blocker; NDHP, non-
dihydropyridine; DHP-CCB, dihydropyridine-calcium channel blocker
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Supplement Table 2. Patient characteristics after matching between clopidogrel and sarpogrelate (1:1)

Clopidogrel Sarpogrelate
;?F 63 p(nf 64) p-value
Age, years (MeantSD) 61.28+8.86 61.70+8.86 0.839
Age, n (%)
Less than 45 years 1(1.56) 1(1.56) 0.859
45-64 years 39(60.94) 39(60.94)
65-74 years 22(34.38) 20(31.25)
75 years and older 2(3.13) 4(6.25)
Male, n (%) 33(51.5¢) 32(50.00) 0.860
CCI (mean+/-SD) 0.09+0.426 0.0780.410 0.703
Statin types
Atorvastatin 29(45.31) 27(42.19) 1.000
Rosuvastatin 13(20.31) 13(20.31) 0.859
Simvastatin 7(10.94) 7(10.94) 1.000
Pravastatin 5(7.81) 3(4.69) 0.718
Pitavastatin 5(7.81) 9(14.06) 0.257
Fluvastatin 5(7.81) 5(7.81) 1.000
Comorbidities, n (%)
Hypertension 4(6.25) 4(6.25) 1.000
Heart failure 0(0) 0(0) -
Diabetes mellitus, type 2 1(1.56) 1(1.56) 1.000
Chronic kidney disease 0(0) 0(0) -
Concomitant medications, n (%)
Aspirin 42(65.63) 40(62.50) 0.713
ACEI/ARB 40(62.50) 43(67.19) 0.579
Alpha Blocker 3(4.69) 0(0.00) 0.244
Beta Blocker 20(31.25) 23(35.94) 0.575
NDHP-CCB 30(46.88) 24(37.50) 0.283
DHP-CCB 29(45.31) 28(43.75) 0.859
Thiazide 7(10.94) 6(4.69) 0.770
Loop diuretics 4(6.25) 5(7.81) 1.000
Potassium sparing agents 4(6.25) 2(3.13) 0.680
Other lipid lowering agents 10(15.63) 8(12.50) 0.611
Antidiabetic agents 17(26.56) 21(32.81) 0.439

CCl, Charlson comorbidity index; ACEI/ARB, angiotensin converting enzyme inhibitor/angiotensin receptor blocker; NDHP-CCB, non-dihydropy-
ridine calcium channel blocker; DHP-CCB, dihydropyridine calcium channel blocker
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