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Diabetes and Platelet

Rivas Rios JR et al. Cardiovasc Diagn Ther 2018;8(5):594-609

Multiple mechanisms contribute to the 

prothrombotic status in diabetes →

underscores the importance of antiplatelet 

therapy !!



Binding sites of antiplatelet agents

Angiolillo DJ et al. EHJ 2010

Aspirin

Clopidogrel

Prasugrel

Ticagrelor
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Aspirin: Mechanism of Action

Membrane Phospholipids

Arachadonic Acid

Prostaglandin H2

COX-1

Thromboxane A2

 Platelet Aggregation
Vasoconstriction

Prostacyclin
 Platelet Aggregation

Vasodilation

Aspirin

➢ Irreversible inhibition of cyclooxygenase enzyme ( COX-1 ) via acetylation.

➢ Small dose inhibits thromboxane (TXA2) synthesis in  platelets But not prostacyclin (PGI2) 

synthesis in endothelium (larger dose).



ASPECT study (demonstrated over-estimation of 
aspirin resistance)

Paul A. Gurbel et al. Circulation. 2007;115:3156-3164

Assays 

using AA 

as 

stimulants

The degree of inhibition of AA-induced platelet 

aggregation was not different across different 

aspirin dose.



Figure 1. Individual platelet aggregation data measured after stimulation by 3 concentrations of AA 
by LTA at 3 different doses of aspirin. 

Paul A. Gurbel et al. Circulation. 2007;115:3156-3164

Copyright ©  American Heart Association, Inc. All rights reserved.



ASA Dose Comparison
Primary Outcome and Bleeding

ASA 

75-100 mg

ASA

300-325 mg

HR 95% CI P

CV Death/MI/Stroke

PCI (2N=17,232) 4.2 4.1 0.98 0.84-1.13 0.76

No PCI (2N=7855) 4.7 4.4 0.92 0.75-1.14 0.44

Overall (2N=25,087) 4.4 4.2 0.96 0.85-1.08 0.47

Stent Thrombosis 2.1 1.9 0.91 0.73-1.12 0.37

TIMI Major Bleed 1.03 0.97 0.94 0.73-1.21 0.71

CURRENT Major Bleed 2.3 2.3 0.99 0.84-1.17 0.90

CURRENT Severe Bleed 1.7 1.7 1.00 0.83-1.21 1.00

No other significant differences between ASA dose groups

GI Bleeds: 30 (0.24%) v 47 (0.38%), P=0.051



Geographic Regions

CV Death, MI, Stroke

KM at month 12Geographic

region

Asia / 

Australia

Central America / 

South America

Europe / 

Middle East / Africa

North America

Total

patients

1714

1237

13859

1814

Clop

14.8

17.9

11.0

9.6

Interaction

p-valuesHR (95% CI)

0.80 (0.61, 1.04)

0.86 (0.65, 1.13)

0.80 (0.72, 0.90)

1.25 (0.93, 1.67)

0.045

Clopidogrel 

better

Ticagrelor 

better

0.5 1.0 2.0

11.4

15.2

8.8

11.9

Tic

0.01



Landmark Analyses

Region and ASA Dose

ASA:

<300 mg is low-dose;

≥300 mg is high-dose.

In the contemporary era with concomitant use 

of diverse P2Y12 inhibitors, low-dose aspirin 

is good as it is for the secondary prevention 

purpose. 



Trials of Aspirin for Primary Cardiovascular Protection

Angiolillo D, Capodanno D. Circulation 2016



Trials of Aspirin for Primary Cardiovascular Protection

Angiolillo D, Capodanno D. Circulation 2016

In meta-analyses, treatment with aspirin 

significantly reduced the serious vascular 

events(composite of MI, stroke, or death from 

vascular cause) by 10-13%.



Trials of Aspirin for Primary Cardiovascular Protection

Angiolillo D, Capodanno D. Circulation 2016



Relative Risk Estimates for ASCVD Risk 

Reduction

JACC 2017;12:1617–36.

Courtesy by Dr. Yongwhi Park



Guidelines on the Use of Aspirin in 

Primary Prevention
Organization (yr) Recommendation Class

(LoE)

ESC (2016) Not recommended in individuals without CVD due to the 

increased risk of major bleeding.

III (B)

ADA (2018) May be considered as a primary prevention strategy in 

those with type 1 or type 2 diabetes who are at increased 

CV risk. age >50 years who have at least one additional 

major risk factor (family history of premature ASCVD, HTN, 

dyslipidemia, smoking, or albuminuria) and are not at 

increased risk of bleeding.

C

USPSTF (2016) Initiate in adults 50 to 59 years of age with a ≥10% 10-year 

CVD risk

B

Individual judgment in adults 60 to 69 years of age with a 

≥10% 10-year CVD risk

C

No recommendation in adults ˂50 years or ≥70 years of age I

EHJ 2016;37:2315–81.

Diabetes Care  2018;41(Supplement 1):S86-S104. 



ASCEND in patients with DM

• Men and women ≥ 40 years.

• Diabetes mellitus without CV disease.

• 15,480 UK patients.

• Follow-up: Mean 7.4 years.

• Serious vascular events: nonfatal MI, nonfatal stroke 
(excluding confirmed intracranial hemorrhage) or TIA, 
or death from any vascular cause (excluding confirmed 
intracranial hemorrhage).

• Major bleeding: intracranial hemorrhage, sight-
threatening bleeding event in the eye, GI bleeding, or 
any other serious bleeding (i.e., a bleeding event that 
resulted in hospitalization or transfusion or that was 
fatal).

Bowman et al. NEJM 2018



Baseline Characteristics of ASCEND Participants



Effect of aspirin on Serious Vascular Events*

*nonfatal MI, nonfatal stroke (excluding confirm

ed intracranial hemorrhage) or TIA, or death fro

m any vascular cause (excluding confirmed intra

cranial hemorrhage)



Effect of aspirin on major bleed*

*intracranial hemorrhage, sight-threatening bleedin

g event in the eye, GI bleeding, or any other seriou

s bleeding (i.e., a bleeding event that resulted in ho

spitalization or transfusion or that was fatal)

PlaceboAspirin

245 (3.2%)314 (4.1%)

Rate ratio 1.29 (1.09-1.52)
P=0.003



Components of the efficacy outcome + 

revascularization



Effects of ASA in different types of participants



Effect of aspirin on major bleed



Absolute effects of ASA according to vascular risk*

(40.5%) (42.3%) (17.2%)

No. of Events per 5000 Person-Yr- Aspirin use prevented serious vascular events 

in persons who had diabetes and no evident 

cardiovascular disease at trial entry, but it also 

caused major bleeding events.

- Most of the bleeding event came from 

gastrointestinal origin.



Prevention of GI bleeding by PPI in Patients taking NSAID 

(including Aspirin) – Meta-analysis of 142,485 patients

Scally B et al, Lancet Gastroenterol Hepatol 2018;3-231-41



ESC Guideline 2018



ESC Guideline 2018



Summary
• Diabetes mellitus is a metabolic disorder associated with accelerated 

atherogenesis and an increased risk of atherothrombotic 

complications.

• Low-dose aspirin could effectively inhibit platelet activation 

associated with thromboxane pathway, which was also in line with 

the clinical trial results.

• In meta-analyses, treatment with aspirin significantly reduced the 

serious vascular events(composite of MI, stroke, or death from 

vascular cause) at the expense of increased bleeding.

• Recent large-scale RCT(ASCEND study) shown the similar results, 

but the most bleeding events came from gastrointestinal origin.

• Summarizing the available evidences, 2018 ESC guideline 

recommends the use of aspirin as a primary prevention in diabetes 

patients for those who are at very high/high risk(class IIb), with 

preferably concommittant use of PPI as gastroprotectant(class IIa).
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