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Bench to Clinic Symposia
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EDITORIAL

Factors Contributing to Increased Platelet
Reactivity in People With Diabetes

Davip |. SCHNEIDER, MD

eople with diabetes, particularly

those with type 2 diabetes, exhibit

increased platelet reactivity. Hyper-
glycemia contributes to greater platelet
reactivity through direct effects and by
promoting glycation of platelet proteins.
Hypertriglyceridemia increases platelet
reactivity. Both insulin resistance and insu-
lin deficiency increase platelet reactivity. In-
sulin antagonizes activation of platelets.
Thus, relative or absolute deficiency of in-
sulin would be expected to increase platelet
reactivity. Diabetes is associated with oxida-
tive stress and inflammation. Resultant en-
dothelial dysfunction promotes activation
of platelets by decreasing production of ni-

these abnormalities on platelet function is
addressed.

Metabolic abnormalities and platelet
function

Induction of hyperglycemia and hyperin-
sulinemia in healthy subjects without di-
abetes increases platelet reactivity (2).
Consistent with this observation, im-
proved glycemic control has been associ-
ated with decreased platelet reactivity (3).
Hyperglycemia can increase platelet reac-
tivity by inducing nonenzymatic glyca-
tion of proteins on the surface of the
platelet. Such glycation decreases mem-
brane fluidity and increases the propen-

triglycerides increases platelet reactivity
(8). This effect appears to be mediated, in
part, by apolipoprotein E. Thus, both hy-
perglycemia and hypertriglyceridemia in-
crease platelet reactivity in subjects with
diabetes.

Insulin resistance, insulin

deficiency, and platelet function
Most people who are destined to develop
type 2 diabetes exhibit insulin resistance
and consequent hyperinsulinemia for 1-2
decades before manifesting diabetes. Dur-
ing this interval, hyperinsulinemia com-
pensates for insulin resistance and fasting
hyperglycemia is not evident. Obesity can
induce and exacerbate insulin resistance.
Apoptosis of pancreatic B-cells leads to a
relative and ultimately absolute defi-
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Kaplan-Meier curves of mortality according to diabetes for all Ml patients.
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Nine-year mortality curve after angioplasty in diabetic patients compared with nondiabetics.
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Non-Diabetic
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Events 10 6 4 7 2 15 7 9 11 16 10
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H coronary events

588 ABIZAID ET AL
DIABETES MELLITUS AND CORONARY STENTING
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Figure 1. Actuarial event-free survival curves for any coronary event
are shown.
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Figure 2. Actuarial event-free survival curves for a TLR-free survival

are shown.
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People with diabetes mellitus People without diabetes mellitus

SES vBMS: hazard ratio 0.29 (0.19 to 0.45)
PES v BMS: hazard ratio 0.38 (0.26 to 0.56)
SES v PES: hazard ratio 0.78 (0.50 to 1.14)

SES vBMS: hazard ratio 0.29 (0.19 to 0.42)
PES v BMS: hazard ratio 0.46 (0.32 to 0.60)
SES v PES: hazard ratio 0.64 (0.49 to 0.84)

SE 30

e —@— Bare metal stent (BMS)

88 25 - @= Paclitaxel eluting stent (PES)

5= e e :

3—5 20 -@-- Sirolimus eluting stent (SES) %

E &

<3 15

23

E

i S AT —

88 5 / A" 1 L 1 T R

=

28

o 4 3 4
Years after initial procedure Years after initial procedure

No of events/No of patients No of events/No of patients

BMS 935 193/935 10/496 4/282 2/185 2851 423/2851 35/1619 6/916 3/711

PES 1171 99/1171 21/946 3/487 3/146 3582 278/3582 66/2844 13/1509 3/691

SES 1122 80/1122 14/780 1/446 2/66 2857 161/2857 341963 6/906 1/164

StettlerC et al, BMJ 2008
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Table 3. Independent predictors of definite and probable stent thrombosis.

Definite and probable ST (n=109)

Definite ST (n=70)

Variable#
Cardiogenic shock 5.0-14.0 <0.001 2.4-10.7 <0.001
Stent length >20 mm 5.0 34-7.3 <0.001 4.7 2.9-7.6 <0.001
No DAPT 2.4 1.5-3.9 <0.001 4.1 2.4-1.2 <0.001
STEMI 3.8 2.5-b.7 <0.001 3.0 1.8-5.0 <0.001
[ o —

<%’[ﬁmell|’[us 2.1 >1.3-3.3 0.002 2.8 1.7-49 <0.001
First-generation DES 1.7 1.1-2.7 0.010 2.1 1.7-49 0.005
Stent diameter <3 mm 2.3 1.5-3.4 <0.001 1.8 1.1-3.1 0.020
3-vesse| PCI 2.1 1.1-4.0 0.027 1.8 0.74.5 0.21
#although all variables with significant trend (p<0.1) on univariate analyses were entered into the Cox regression model, only those variables/estimates
showing independent association are shown in this Table. Cl: confidence interval; CHF: congestive heart failure; DAPT: dual antiplatelet therapy;
DES: drug-eluting stents; HR: hazard ratio; LMS: left main stem; PCI: percutaneous coronary intervention; ST: stent thrombosis; STEMI: ST-segment
elevation myocardial infarction

IgbalJ et al Eurointerventior2013
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FREEDOM trial
1900 pts with DM andhultivesselCAD, 5 yearsStigeneration DE8sCABG
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FarkouhME et al, NEJM 2012
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35%

30% = P<0,0001

26% Meta-analysis of 4 RCTs
DES/sCABG in DM
Hakeem et al, J Am Hedtso®013
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1Year

2 Years 3 Years 4 years
CABG ——Expon. (PCl) Expon. (CABG)

Table 2. Sensitivity Analysis

Variable PCl CABG RR P Value Heterogeneity
MACE based on | <22 (1=805) 2R | 175% | 1270960168 | 009 0%; A0.32
SNTAK SC0%E" 1 93 19 32 (n=992) %1% | 183% | 1320860202 | 021 48% P=0.16
ST =541) 24.7% 14.4% 173(1210246) | 0005 _——>| 0%; ~081
After excluding MACE (1=2854) 24% | 167% | 134(1150155) | 00002 0% A-0.94
VACARDS Tril | o (n=0854) 135% | 9.9% 136 (1110166 | 0003 0% A053
MI (1=2854) 106% | 53% 20115410262 | <0.0001 0% A-0.83
Repeat revascularization 17.3% 6.5% 26120910 3.2) <0.00001 0%; A=0.89
(1=2854)
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Meta-analysis of 9 RCTs, 1789 diabetic pts with ACS

DIABETES MELLITUS

TIMI HIEB

MATE
VANQWISH
FRISC Il
TACTICS-TIMI 18
RITA 3

VINO

ICTUS

OASIS 5 Substudy
OVERALL

Event Rates (n/N)
-

Tnvasive Conservative RR (95% CI)
42.9% (24/56) 43.1% (25/58) —— 0.99 (0.65-1.52)
50.0% (6/12) 37.5% (9/24) = 1.33 (0.62-2.87)
40.0% (46/115)  41.6% (52/125) —— 0.96 (0.71-1.30)
27.1% (39/144)  41.8% (56/134) —B—- 0.65 (0.46-0.91)
21.7% (68/313)  28.3% (85/300) - 0.77 (0.58-1.01)
20.8% (27/130)  27.2% (31/114) —_— 0.76 (0.49-1.20)
11.8% (2/17) 35.7% (5/14) — 0.33 (0.08-1.45)
31.4% (27/86) 28.8% (23/80) T — 1.09 (0.69-1.74)
42.1% (8/19) 25.9% (7/27) 1.62(0.71-3.71)

27.7% (247/892)  33.4% (293/876) <> 0.87 (0.73-1.03)
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AWSOME trial
diabetic patients with unstable angina and high risk for CABG
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Patients (N) years post-treatment
CABG 79 68 59 43 22 12
PCI 65 59 52 a7 29 1
Survival (%)
CABG 100 81 78 T2 72 66
PCI 100 86 81 81 81 74

SedlisSP et al, JACC 2002
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Meta-analysis of 19 RCTs on primary PCI

Total No. of patients, 6315
Mo. of patients with diabetes, 877
Mo. of patients without diabetes, 5438
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Figure 2. Adjusted odds ratios and 95% confidence intervals for the risk of 30-day mortality according to the method of reperfusion therapy in patients with and
without diabetes. DM indicates diabetes mellitus; PCI, percutaneous coronary intervention.

TimmerJR et al, Arch Intern Med 2007



ESC Guidelines on myocardial
revascularization 2014

Recommendations for
patients with diabetes



