ORIGINAL RESEARCH A

Impact of Diabetes Mellitus and Chronic Kidney Disease on
Cardiovascular Outcomes and Platelet P2Y,, Receptor Antagonist
Effects in Patients With Acute Coronary Syndromes: Insights From
the PLATO Trial

Francesco Franchi, MD; Stefan K. James, MD, PhD; Tatevik Ghukasyan Lakic, MSc; Andrzej ). Budaj, MD, PhD; Jan H. Cormel, MD, PhD;
Hugo A. Katus, MD; Matyas Keltai, MD, DSc; Frederic Kontny, MD, PhD; Basil S. Lewis, MD; Robert F. Storey, MD, DM;
Anders Himmelmann, MD, PhD; Lars Wallentin, MD, PhD; Dominick J. Angiolillo, MD, PhD; on behalf of the PLATO Investigators*

Impact of Diabetes Mellitus and Chronic Kidney Disease on Cardiovascular Outcomes and Platelet P2Y12 Receptor Antagonist Effects in Patients With Acute Coronary
Syndromes: Insights From the PLATO Trial, Volume: 8, Issue: 6, DOI: (10.1161/JAHA.118.011139)



Abstract

Background

There are limited data on how the combination of diabetes mellitus (DM) and chronic kidney disease (CKD) affects
cardiovascular outcomes as well as response to different P2Y 1, receptor antagonists, which represented the aim of the
present investigation.

Methods and Results

In this post hoc analysis of the PLATO (Platelet Inhibition and Patient Outcomes) trial, which randomized acute
coronary syndrome patients to ticagrelor versus clopidogrel, patients (n=15 108) with available DM and CKD status
were classified into 4 groups: DM+/CKD+ (n=1058), DM+/CKD- (n=2748), DM-/CKD+ (n=2160), and DM-/CKD-
(n=9142). The primary efficacy end point was a composite of cardiovascular death, myocardial infarction, or stroke at
12 months. The primary safety end point was PLATO major bleeding. DM+/CKD+ patients had a higher incidence of
the primary end point compared with DM-/CKD- patients (23.3% versus 7.1%; adjusted hazard ratio 2.22; 95% CI
1.88-2.63; P<0.001). Patients with DM+/CKD- and DM-/CKD+ had an intermediate risk profile. The same trend was
shown for the individual components of the primary end point and for major bleeding. Compared with clopidogrel,
ticagrelor reduced the incidence of the primary end point consistently across subgroups (P-interaction=0.264), but with
an increased absolute risk reduction in DM+/CKD+. The effects on major bleeding were also consistent across
subgroups (P-interaction=0.288).

Conclusions

In acute coronary syndrome patients, a gradient of risk was observed according to the presence or absence of DM and
CKD, with patients having both risk factors at the highest risk. Although the ischemic benefit of ticagrelor over
clopidogrel was consistent in all subgroups, the absolute risk reduction was greatest in patients with both DM and
CKD.
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Clinical Perspective

What Is New?

* Acute coronary syndrome patients with diabetes mellitus
and chronic kidney disease are at markedly increased risk
for long-term atherothrombotic events compared with
patients without these risk factors, as well as with those
with only 1 of these.

* Although the ischemic benefit of ticagrelor versus clopido-
grel was consistent in all patient subgroups, the magnitude
of benefit was enhanced according to the patient risk
profile.

What Are the Clinical Implications?

» There is a need to define the most effective treatment
options for these high-risk patients, including strategies to
reduce the risk of developing chronic kidney disease in
patients with diabetes mellitus.

« Similarly, in patients with established chronic kidney
disease, glucose control is also critical to reduce the risk
of developing diabetes mellitus.

* Clinicians should use more potent platelet-inhibiting therapy
in acute coronary syndrome patients with diabetes mellitus
and chronic kidney disease who are often undertreated
because of high perceived risk of bleeding
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Table 1. Baseline Characteristics by DM/CKD Status

Group of Characteristics Characteristic (at Baseline) DM+ /CKD+ (n=1058) DM+/CKD — (n=2748) DM—/CXD+ (n=2160) DM—/CXD- |n=9142) P Vaue
Demographics Age (y), median (01-Q3) 72 66-79 61 (55-69) 74 (68-79) 59 (52-66) <0.0001
Age =75 y 429 (40.5%) 233 (85% 1060 (49.1%) 604 (6.6%) <0.0001
Female sex 456 (43.1%) 851 (31.0%) 823 (38.1%) 2176 23.6%) <0.0001
Weight kg), median (01-03) 75 (65-84) 84 (74-95 72 (62-80) 80 (70-90) <0.0001
Weight <60 kg 107 (10.1%) 120 (4.4% 349 (16.2%) 498 (54%) <0.0001
Height (cm), median (01-03) 165 (160-172 170 (163-175) 167 (160-173 171 (165-177) <0.0001
BMI kg/m?), median (01-03) 26.9 246 302) 293 64 329) 254 232 28.1) 274 (24.8302) <0.0001
Waist cicumference (cm), median @1-03 | 99 (91-108) 103 (94-112) 95 (86-102) 97 (90-105) <0.0001
Race, n (%) White 22 @7.1) 2515 (915) 1928 ©93) 8553 ©3.6) <0.0001
Black 2 21) 46(17) 28(1.3 7108
Asian 8 (7.9) 160 (5.8) 160 (7.4) 457 (5.0)
Other 2 (28) 27(10) 4420 6107
Cardovascular risk factors, n (%) | Habitual smoker 130 (12.3 800 (29.1) 413 (19.1) 4061 (44.4) <0.0001
Hypertension @5 7.4 2162 (787) 1574 7129) 5187 (56.7) <0.0001
Dysiipidemia 822 8.9 1629 (59.3) 916 (42.4) 3816 (41.7) <0.0001
History, n 06) Angina pectors 1 61.9 1423 (518) 1137 626) 3647 (0.9 <0.0001
Myocardial infarction 360 (4.0 676 (24.6) 55 (25.7) 1507 (16.5) <0.0001
Congestive heart faiure 176 (16.9 188 (6.8) 229 (10.6 255 (28) <0.0001
PCI 217 (20.5 462 (16.9 290 (13.4) 1025 (11.2 <0.0001
CABG 139 (13.1) 23 (86) 15 (72) 350 (38) <0.0001
T 48 (45) 7527) 8139 191 21) <0.0001
Nonhemormagic stroke % (9.1) 120 47) 117 (5.4) 242 (26) <0.0001
Peripheral arterial disease 149 (14.1) 210 (7.6) 163 (7.5) 422 (46) <0.0001
Medications on arfval, n 06) Aspirin 1007 (95.2) 2618 (953) 2033 @4.1) 8756 (%5.8) 0.01
p-Blockade 842 (79.6) 2257 (82.1) 1613 747) 6739 (73.7) <0.0001
ACE-inhibifon andior ARB 806 (76.2 2040 (7456) 1307 B47) 5361 (58.6 <0.0001
Statn &3 (77.9 2230 (811) 1651 (764) 7350 (80.9 <0.0001
Ca-inhibitor 276 (26.1) 539 (19.6 352 (16.3) 1054 (1.5 <0.0001
Diretic 497 (47.0) 796 (8.9 758 (35.1) 1449 (15.8) <0.0001
Insulin treatment before admission 282 (26.7) 572 (20.9 0.0001
Medications index event GP 2bv3a inhibitor 177 (16.0) 73 (2%6.7) 413 (19.1) 2686 (29.4) <0.0001
1o discharge, n (%) Untactonated heparin 524 (49.5 1591 (579) 1195 553) 5473 (59.9 <0.0001
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Table 1. Continued

Group of Characteristics Characteristic (st Baseline) DM+ /CKD+ (n=1058) DM+ /CKD— (n=2748) | DM—/CKD+ (n=2160) | DM—/CKD— (n=9142) | PValue
Low-molecular-weight heparin 590 (558) 1460 (53.1) 1199 §55) 4734 518) 0.003
Fondaparinux M (32) 74 27) 74 (34) 249 (27) 0.3
Bwvalirudin 25 (24) 90 (33) 34 (186) 158 (1.7) <0.0001

Intended approach nase 603 (57.0%) 1912 (69.6%) 1311 §0.7%) 6915 (756%) <0.0001
Noninvasive 455 430%) 836 (30.4%) 849 (39.3%) 2207 R44%)

Final ACS diagnosis ST-elevation Mi 244 231%) 863 (31.4%) 638 (29.6%) 3980 436%) <0.0001
Non-ST-elevation Mi 559 (52.9%) 1259 (45.8%) 1038 (482%) 3622 39.6%)
Unstable angina 24 212%) 566 (20.6%) 427 (19.8%) 1336 (14.6%)
Other 29 (27%) 60 (22%) 50 (23%) 199 (22%)

Randomized treatment Delay from start of pain (h), median (01-03 | 14.2(6.8-212) 127 6.7-204) 140 (58-21.1) 102 (43-19.0 <0.0001
Treatment duration (d), median 01-03) 258 (55-361) 276 (179-365) 265 (73-363) 284 (184-366) <0.0001

Biomarkers Creatinine (umoV/L), median (01-03) 115.0 (106.0-141.0) | 80.0 (70.7-88.0) 106.0 (97.0-1240) | 80.0 (71.0-88.0) <0.0001
Glucose (mmolL), median (01-03) 99 (7.2-13.5 97 (72-13.2) 65 (56-7.9) 6.4(56-77) <0.0001
HbA1c (mmolmol), median (Q1-03) 75 (66-87) 76 (6.7-9.1) 59 (56-62) 5.8 (56-6.1) <0.0001
Hemoglobin (mmobmol), median (Q1-03) 128.0 (116.0-140.00 | 139.0 (128.0-1490) | 134.0(123.0-1450) | 142.0 (1320-151.0) | <0.0001
NT-proBNP (pmolL), median (Q1-03) 1734 (610.0.4071) | 395.0 (146.0.9530) | 1002 320.0-2544) | 277.0 (990-721.0) | <0.0001
Troponin | ug/L, median @1-03) 1.10 (0.12-6.00) 095 0.11-430) 1.00 0.11-5.70) 0.90 (0.12-4.70) 0.01
Creatinine (mg/dL), median (01-03) 13 (1.2-16) 09 (0.8-1.0) 12 (1.1-1.4) 0.9(08-10) <0.0001
CrCl (mL/min), median (01-03) 48.4 (389-55.1) 86.7 732-104.5 50.3 42.7-55.9) 87.7 (74.5-104.0 <0.0001

ACE indcates angiotensin converting enzyme; ACS, acute coronary syndrame; ARB, angiatensin receptor blocker; BML, body mass index; CABG, coronary artery bypass graft; CKD, chronic kidney disease; CrCl, creatinine clearance by
Cockeoroft-Gault equation; DM, diabetes mellitus; GP, glycoprotein; HbAlc, hemogiabin A 1 MI, myocardal infarction; NT-proBNP, N-terminal pro-train natriuretic peptide; PQ, percutaneous coronary interventior; TIA, transient ischemic
attack.
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Figure 1. Kaplan—-Meier event rate curves for the cumulative incidence of the primary composite end point of cardiovascular (CV) death,
myocardial infarction (MI), and stroke stratified by DM/CKD status. P value represents the overall comparison among groups according to
DM/CKD status. The model is adjusted for age, sex, body mass index, heart rate, prior myocardial infarction, hypertension, dyslipidemia,
angina pectoris, smoking status, previous percutaneous coronary intervention or coronary artery bypass graft, type of acute coronary
syndrome and randomized treatment. CKD indicates chronic kidney disease; DM, diabetes mellitus.
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Figure 2. Kaplan—Meier event rate curves for the cumulative incidence of ( A) cardiovascular (CV) death, ( B) myocardial infarction (M),
( C) stroke, and ( D) all-cause mortality stratified by DM/CKD status. P value represents the overall comparison among groups according
to DM/CKD status. The model is adjusted for age, sex, body mass index, heart rate, prior myocardial infarction, hypertension,
dyslipidemia, angina pectoris, smoking status, previous percutaneous coronary intervention or coronary artery bypass graft, type of acute
coronary syndrome, and randomized treatment. CKD indicates chronic kidney disease; DM, diabetes mellitus.
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Figure 3. Kaplan—-Meier event rate curves for the cumulative
incidence of ( A) major bleeding, and (B) non-CABG-related major
bleeding stratified by DM/CKD status. P value represents the
overall comparison among groups according to DM/CKD status.
Bleeding is defined according to PLATO criteria. The model is
adjusted for age, sex, body mass index, heart rate, prior
myocardial infarction, hypertension, dyslipidemia, angina
pectoris, smoking status, previous percutaneous coronary
intervention, or coronary artery bypass graft, type of acute
coronary syndrome, and randomized treatment. CABG indicates
coronary artery bypass graft; CKD, chronic kidney disease; DM,
diabetes mellitus; PLATO, Platelet Inhibition and Patient
Outcomes.
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Figure 4. Kaplan—-Meier event rate curves for the cumulative
incidence of major/severe bleeding according to (A) TIMI, and
(B) GUSTO criteria stratified by DM/CKD status. P value
represents the overall comparison among groups according to
DM/CKD status. The model is adjusted for age, sex, body mass
index, heart rate, prior myocardial infarction, hypertension,
dyslipidemia, angina pectoris, smoking status, previous
percutaneous coronary intervention or coronary artery bypass
graft, type of acute coronary syndrome, and randomized
treatment. CKD indicates chronic kidney disease; DM, diabetes
mellitus; GUSTO, Global Use of Strategies to Open Occluded
Arteries; TIMI, thrombolysis in myocardial infarction.
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Table 2. Ischemic and Bleeding Outcomes According to DM /CKD Subgroup, With Poor Glycemic Control Defined by HbA 1¢ and
CKD Defined by the Creatinine-Cystatin C CKD-EPI Equation

DM/CKD Subgroup No. of Events No. of Patients Event Rate (%)* HR (95% C' P Value?
Cardiovascular death/Mi/stroke
DM-—/CKD— 392 1264 6.9 <0.0001
DM+/CKD — 580 5726 10.1 1.33 (1.16-1.52)
DM-—/CKD+ 123 734 16.8 1.72 (1.39-213)
DM+/CKD+ %3 1264 20.8 2.09 (1.76-249)
Cardiovascular death
DM-—/CKD— 121 5673 21 <0.0001
DM+/CKD — 215 5726 38 1.54 (1.23-1.94)
DM~ /CKD+ &6 734 8.9 2.50 (1.81-344)
DM+/CKD+ 155 1264 123 3.44 (2.64-4.48)
M
DM-/CKD— 258 5673 45 <0.0001
DM+/CKD — 357 5726 6.2 1.24 (1.05-1.47)
DM-/CKD+ 734 9.4 1.60 (1.21-2.12)
DM+/CKD+ 130 1264 10.3 1.66 (1.32-2.10)
All-cause death
DM--/CKD— 145 5673 26 <0.0001
DM+/CKD — 238 5726 42 1.45 (1.17-1.79)
DM-—/CKD+ b 734 9.8 2.21 (1.63-299)
DM+/CKD+ 174 1264 138 3.19 (2.49-408)
Stroke
DM-—/CKD— % 5673 0.8 0.1679
DM+/CKD — 74 5726 13 1.43 (0.98-2.08)
DM-—/CKD+ 1 734 15 1.15 (0.58-2.29)
DM+/CKD+ 7 1264 21 1.67 (0.99-281)
Major bleeding
DM-—/CKD— 484 5673 85 0.0039
DM+/CKD — 629 5726 11.0 1.26 (1.11-1.42)
DM-/CKD+ % 734 1.7 1.14 (0.90-1.45)
DM+/CKD+ 148 1264 11.7 1.14 (0.94-1.39)
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Non-CABG-related major bleeding
DM—/CKD— 161 5673 28 0.0070
DM+/CKD — 180 5726 31 1.00 (0.81-1.25)
DM—/CKD+ 44 734 6.0 1.34 (0.94-1.91)
DM+/CKD+ 88 1264 70 1.55 (1.16-2.07)
CABG-related major bleeding
DM—/CKD— 367 5628 6.5 0.1678
DM+/CKD — 366 5673 6.5 1.02 (0.88-1.18)
DM—/CKD+ 44 727 6.1 0.96 (0.69-1.32)
DM+/CKD+ 96 1250 ol 1.29 (1.01-1.65)

The model is adjusted for age, sex, BMI, heart rate, prior myocardial infarction, hypertension, dyslipidemia, angina pectoris, smoking status, previous PCl or CABG, type of ACS define and
randomized treatment. BMI indicates body mass index; CABG, coronary artery bypass graft, CKD, chronic kidney disease; CKD-EPI, chronic kidney disease epidemiology collaboration; DM,
diabetes mellitus; HbA 1c, hemoglobin Alc; HR, hazard ratio; MI, myocardial infarction; PCl, percutaneous coronary intervention.

*The crude event rate, (no. events/no. of subjects)x 100%.

"Subgroup DM~ /CKD ~ is the reference category.

iP value for the effect of DM/CKD subgroup.
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Table 3. Outcomes of Ticagrelor Versus Clopidogrel According to DM /CKD Status

Ticagrelor Clopidogre| Ticagrelor Event Clopidogrel Event PVaue

DM/CKD Subgroup Patients (N) Patients (N) Rate, N (%) Rate, N (%) HR (95% Ci) Interaction

Cardiovascular death 0.3
DM+/CKD+ 521 537 55 (13.60) 77 (19.40) 0.79 (0.55-1.11)
DM—/CKD+ 1043 117 69 (8.33) 111 (12.80) 0.68 (0.51-0.92)
DM+/CKD— 1363 1385 59 (5.30) 62 (5.38) 1.00 (0.70-1.44)
DM—/CKD— 4621 4521 98 (2.51) 104 (2.71) 0.93 (0.70-1.22)

M 0.2
DM+/CKD+ 521 537 52 (13.79) 72 (19.66) 0.76 (0.53-1.09)
DM—/CKD+ 1043 117 77 (9.77) 100 (12.29) 0.83 (0.62-1.12)
DM+/CKD— 1363 1385 93 (8.76) 84 (7.58) 1.13 (0.84-1.52)
DM—/CKD— 4621 4521 195 (5.16) 233 (6.33) 0.82 (0.67-0.99)

All-cause death 0.5
DM+/CKD+ 521 537 63 (15.58) 82 (20.66) 0.85 (0.61-1.18)
DM—/CKD+ 1043 117 80 (9.66) 125 (14.41) 0.70 (0.53-0.93)
DM+/CKD— 1363 1385 64 (5.79) 69 (5.98) 0.98 (0.70-1.37)
DM—/CKD— 4621 4521 112 (2.87) 123 (3.21) 0.90 (0.69-1.16)

Stroke 0.6
DM+/CKD+ 521 537 13 (3.26) 18 (4.66) 0.78 (0.38-1.59)
DM—/CKD+ 1043 1117 23 (2.81) 20 (2.33) 1.24 (0.68-2.26)
DM+/CKD— 1363 1385 22 (1.99) 16 (1.40) 1.42 (0.75-2.71)
DM—/CKD— 4621 4521 40 (1.03) 31 (0.81) 1.28 (0.80-2.04)

Major bleeding 0.3
DM+/CKD+ 521 537 78 (27.37) 79 (26.89) 1.02 (0.75-1.40)
DM—/CKD+ 1043 1117 129 (21.73) 125(19.42) 1.13 (0.88-1.44)
DM+/CKD— 1363 1385 150 (17.61) 171(18.88) 0.91 (0.73-1.13)
DM—/CKD— 4621 4521 420 (13.23) 355 (11.19) 1.16 (1.01-1.34)

Non-CABG-related major bleeding 07
DM+/CKD+ 521 537 39 (12.87) 32 (10.18) 1.32 (0.82-2.10)
DM—/CKD+ 1043 m7 75 (12.15) 62(9.14) 1.34 (0.96-1.88)
DM+/CKD— 1363 1385 48 (5.30) 50(5.13) 1.03 (0.69-1.52)
DM—/CKD— 4621 4521 129 (3.88) 97 (2.93) 1.30 (1.00-1.69)

The model is adjusted for age, sex, body mass index, heart rate, prior myocardial infarction, hypertension, dyslipidemia, angina pectoris, smoking status, previous percutaneous coronary
intervention or CABG, type of acute coronary syndrome and randomized treatment. CABG indicates coronary artery bypass graft; CKD, chronic kidney disease; DM, diabetes mellitus; HR,
hazard ratio; MI, myocardial infarction.
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DM/CKD Ticagrelor Clopidogrel HR (95% CI)

subgroups N events (%) N events (%)

DM+ CKD+ 105 (28.26) 141 (39.52) = 0.78 (0.61-1.01)
n=521 n=537

DM- CKD+ 146 (18.76) 196 (24.29) u 0.81 (0.65-1.00)
n=1043 n=1117

DM+ CKD- 149 (14.13) 146 (13.26) = 1.06 (0.84-1.33)
n=1363 n=1385

DM- CKD- 301 (8.01) 344 (9.38) — 0.86 (0.73-1.00)
n=4621 n=4521

| | | | | | |
0.6 0.7 09111 13
Interaction p-value=0.3 Favor T Favor C

Figure 5. Hazard ratios (HR) with 95% CI for the primary composite end point (cardiovascular death, myocardial infarction, and stroke)
of ticagrelor (T) vs clopidogrel (C) stratified by DM/CKD status. The model is adjusted for age, sex, body mass index, heart rate, prior
myocardial infarction, hypertension, dyslipidemia, angina pectoris, smoking status, previous percutaneous coronary intervention or
coronary artery bypass graft, type of acute coronary syndrome, and randomized treatment. CKD indicates chronic kidney disease; DM,
diabetes mellitus.
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Figure 6. Kaplan—-Meier event rate curves for the cumulative incidence of the primary composite end point of cardiovascular (CV) death,
myocardial infarction, and stroke stratified by treatment group and DM/CKD status. C indicates clopidogrel; CKD, chronic kidney disease;
DM, diabetes mellitus; T, ticagrelor.
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Table 4. Bleeding Outcomes of Ticagrelor Versus Clopidogrel According to DM/CKD Status According to TIMI and GUSTO Criteria

Clopidogrel Ticagrelor Event P Value
DM/CKD Subgroup Ticagrelor Patients (N) Patients (N) Rate, N (%) Clopidogrel Event Rate, N (¥) HR (95% C1) Interaction
TIMI major bleeding 0.049

DM+/CKD+ 521 537 48 (16.16) 48 (15.71) 1.02 (0.68-1.52)

DM—/CKD+ 1043 117 78 (12.67) 81 (12.13) 1.05 (0.77-1.43)

DM+/CKD— 1363 1385 93 (10.58) 124 (13.32) 0.77 (0.59-1.01)

DM—/CKD- 4621 4521 308 (9.56) 252 (7.82) 1.21 (1.02-1.42)

TIMI non-CABG-related major bleeding 0.219
DM+/CKD+ 521 537 24 (7.84) 15 (4.71) 1.69 (0.89-3.23)
DM—/CKD+ 1043 117 38 (6.01) 36 (5.22) 1.16 (0.74-1.83)

DM+/CKD— 1363 1385 27 (2.95) 34 (3.47) 0.84 (0.51-1.40)
DM—/CKD— 4621 4521 88 (2.63) 57 (1.71) 1.51 (1.08-2.11)

GUSTO severe bleeding 0.882
DM+/CKD+ 521 537 25 (8.12) 34 (10.88) 0.77 (0.46-1.28)
DM—/CKD+ 1043 1117 36 (5.72) 39 (5.70) 0.99 (0.63-1.56)

DM+/CKD— 1363 1385 33 (3.63) 40 (4.09) 0.88 (0.55-1.39)
DM—/CKD— 4621 4521 89 (2.67) 92 (2.78) 0.95 (0.71-1.27)

GUSTO non-CABG-related severe bleeding 0.545
DM+/CKD+ 521 537 20 (6.44) 19 (5.98) 1.08 (0.58-2.03)
DM—/CKD+ 1043 117 25 (3.93) 25 (3.61) 1.06 (0.61-1.85)

DM+/CKD— 1363 1385 17 (1.85) 25 (2.54) 0.74 (0.40-1.36)
DM—/CKD— 4621 4521 54 (1.61) 41 (1.23) 1.28 (0.85-1.91)

The model is adjusted for age, sex, BMI, heart rate, prior myocardial infarction, hypertension, dyslipidemia, angina pectoris, smoking status, previous PCl or CABG, type of ACS, and

randomized treatment. ACS indicates acute coronary syndrome; BMI, body mass index; CABG, coronary artery bypass graft; CKD, chronic kidney disease; DM, diabetes mellitus; GUSTO,

Global Use of Strategies to Open Occluded Arteries; HR, hazard ratio; PCL, percutaneous coronary intervention; TIML, thrombolysis in myocardial infarction.
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Table 5. Outcomes of Ticagrelor Versus Clopidogrel According to DM/CKD Status, With Poor Glycemic Control Defined by HbA1c
and CKD Defined by the Creatinine-Cystatin C CKD-EPI Equation

Clopidogrel | Ticagrelor Event | Clopidogrel Event P Value

DM/CKD Subgroup Ticagrelor Patients (N) | Patients (N) | Rate, N (¥) Rate, N (¥) HR (95% C1) Interaction

Cardiovascular deathyMVstroke 0.265
DM-+/CKD+ 633 631 105 (22.66) 158 (36.57) 0.68 (0.53-0.88)
DM—/CKD+ 344 390 49 (19.68) 74 (27.22) 0.77 (054-1.11)
DM-+/CKD— 2841 2886 267 (11.79) 313 (1364) 0.87 (0.74-1.03)
DM—/CKD— 2877 2797 191 (8.31) 201 (8.99) 0.92 (0.76-1.13)

Cardiovascular death 0.257
DM+/CKD+ 633 631 57 (11.52) 98 (20.70) 0.63 (0.45-0.87)
DM—/CKD+ 344 390 25 (9.42) 40 (13.63) 0.74 (0.45-1.23)
DM+/CKD— 2841 2886 103 (4.34) 112 (4.62) 0.96 (0.73-1.25)
DM—/CKD— 2877 2797 57 (2.39) 64 (2.75) 0.87 (0.61-1.24)

MI 0.734
DM-+/CKD+ 633 631 53 (11.28) 77 (17.53) 0.71 (0.50-1.00)
DM—/CKD+ 344 390 29 (11.57) 40 (14.61) 0.84 (0.52-1.36)
DM-+/CKD— 2841 2886 165 (7.24) 192 (8.31) 0.87 (0.71-1.08)
DM—/CKD— 2877 2797 124 (5.36) 134 (5.97) 0.89 (0.70-1.14)

All-cause death 0.481
DM+/CKD+ 633 631 68 (13.75) 106 (22.39) 0.70 (0.51-0.95)
DM—/CKD+ 344 390 28 (10.55) 44 (14.99) 0.74 (0.46-1.20)
DM-+/CKD— 2841 2886 113 (4.76) 125 (5.15) 0.94 (0.73-1.21)

DM—/CKD — 2877 2797 64 (268) 81 (3.48) 0.77 (0.56-1.07)

Stroke 0.293
DM-+/CKD+ 633 631 15 (3.08) 12 (2.57) 1.33 (0.62-2.85)
DM—/CKD+ 344 390 5 (1.90) 6 (2.06) 0.95 (0.29-3.12)
DM-+/CKD— 2841 2886 33 (1.40) 41 (1.70) 0.82 (0.52-1.30)
DM—/CKD— 2877 2797 29 (1.22) 17 0.73) 1,67 (0.92-3.05)

Impact of Diabetes Mellitus and Chronic Kidney Disease on Cardiovascular Outcomes and Platelet P2Y12 Receptor Antagonist Effects in Patients With Acute Coronary
Syndromes: Insights From the PLATO Trial, Volume: 8, Issue: 6, DOI: (10.1161/JAHA.118.011139)




Major bleeding 0.143
DM-+/CKD+ 633 631 74 (20.61) 74 (20.51) 1.03 (0.75-1.42)
DM—/CKD+ 344 390 43 (23.41) 43 (19.59) 112 (0.74-1.71)
DM-+/CKD— 2841 2886 307 (16.44) 322 (16.72) 0.97 (0.83-1.14)
DM—/CKD— 2877 2797 272 (14.15) 212 (10.97) 1.28 (1.07-1.54)

Non-CABG-related major bleeding 0.782
DM+/CKD+ 633 631 48 (12.89) 40 (10.69) 1.29 (0.84-1.96)
DM—/CKD+ 344 390 23 (12.06) 21 (9.15) 1.36 (0.75-2.45)
DM+/CKD— 2841 2886 93 (4.71) 87 (4.23) 1.12 (0.84-1.50)

DM—/CKD - 2877 2797 95 (4.71) 66 (3.29) 1.39 (1.02-1.91)

The model is adjusted for age, sex, BMI, heart rate, prior myocardial infarction, hypertension, dyslipidemia, angina pectoris, smoking status, previous PCl or CABG, type of ACS, and
randomized treatment. ACS indicates acute coronary syndrome; BMI, body mass index; CABG, coronary artery bypass graft; CKD, chronic kidney disease; CKD-EPI, chronic kidney disease
epidemiology collaboration; DM, diabetes mellitus; HR, hazard ratio; MI, myocardial infarction; PCL, percutaneous coronary intervention.
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Conclusions

In conclusion, the results of the present analysis showed that ACS patients with DM and CKD are at markedly
increased risk for long-term atherothrombotic events compared with patients without these risk factors, as well as with
those with only 1 of these. Although the ischemic benefit of ticagrelor versus clopidogrel was consistent in all patient
subgroups, the magnitude of benefit was enhanced according to the patient risk profile. Although patients with DM and
CKD are at increased risk of bleeding, there were no signals of increased risk of major bleeding events with ticagrelor.
Overall, these data underscore the need for using more potent platelet-inhibiting therapy in ACS patients with DM and
CKD who are often undertreated because of high perceived risk of bleeding.
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