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Abstract 
Unlike the declining prevalence of several cardiovascular risk factors such as 
high blood pressure and high cholesterol, the public health burden of diabetes is 
increasing. The increased risk of diabetic patients after acute coronary syndrome 
(ACS) creates a management challenge. This risk is conferred by several metabolic 
alterations at the level of the vascular endothelium, of the thrombotic cascade as 
well as at the inflammatory level. This diabetic population may be the one that 
benefits the most from various therapies, such as significant platelet inhibition, 
and an early invasive strategy. Despite the documented efficacy and the evidence 
from the recommendations, diabetic patients with ACS remain treated less 
frequently than patients without diabetes.
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Some Characteristic Effects of Diabetes 
Mellitus on Acute Coronary Syndrome: A 

Narrative Review

Introduction
This is a narrative review it's a narrative review where I will describe 
my theme in the following order:

•	 Acute coronary syndromes and diabetes association 

•	 Particularity of coronary heart disease in diabetic patients

•	 Reperfusion strategy in diabetic patients

•	 Indication for ESC revascularization 2018

•	 Antiplatelet therapy

•	 Aspirin resistance

•	 Conclusion

Literature Review
Diabetes mellitus is a rapidly growing pandemic affecting more 
than 350 million patients worldwide [1]. About 1.8 million people 
have diabetes in Algeria, with a national diabetes prevalence set 
at 6.9%, according to data from the new 2017 report from the 
International Diabetes Federation. In detail, the statistical margin 
of uncertainty for people with diabetes in Algeria is between 1.25 
and 2.45 million, corresponding to a national prevalence rate of 
between 4.9% and 9.5% [2]. In addition, diabetes is one of the main 

risk factors for coronary heart disease, since more than 40% of 
patients with acute coronary syndrome (ACS) have diabetes [3].

Acute coronary syndromes and the Diabetes 
Association
In my daily practice I have several diabetic patients who have 
had an acute coronary syndrome followed for several years 
the mortality in patients with ACS is twice as high in diabetic 
patients compared to non-diabetic patients [4], undiagnosed 
diabetics and patients with glucose intolerance have an increase 
in mortality at 30 days after treatment. SCA compared to non-
diabetics [5]. Long-term studies in diabetic patients with ACS 
have shown a 1.8-fold increase in the incidence of cardiovascular 
mortality and a 1.4-fold increase in myocardial infarction after 
2 years of follow-up than in non-diabetics [6]. The presence 
of diabetes increases the risk of death at 1 year by 70% in ST- 
elevated ACS and by 20% in no ST- elevated ACS. Clinically, 
atypical forms of epigastric site with variable intensity and 
accompanying digestive signs (nausea, vomiting) are frequent in 
diabetics. Specifically, diabetics with ST-elevated ACS compared 
to non-diabetics generally receive late reperfusion and exhibit 
more hemodynamic instability and associated comorbidities 
[7]. The recurrence rate of myocardial infarction and stroke is 
lower in patients after primary angioplasty. Diabetics with ACS 
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have a late onset of reperfusion, a longer time to ischemia, and 
a delayed onset of treatment due to atypical symptoms [7]. They 
are more likely to develop complications such as heart failure, 
kidney failure and major bleeding [8].

Particularity of coronary heart disease in 
diabetic patients
Diabetics represent 15 to 20% of patients undergoing myocardial 
revascularization. The anatomical profile of coronary artery 
disease in patients with diabetes clearly influences their prognosis 
and response to revascularization. Angiographic studies have 
shown that diabetics are more likely to have larger main stem 
and multiple vessel disease with more diffuse disease involving 
the smaller vessels. In addition, these patients have a greater 
atherosclerotic load and increased lipid count, rich plaques that 
tend to rupture, while those with unstable angina have more fissured 
plaques and intracoronary thrombus and contribute significantly to 
reduction of the luminal region and coronary flow [8].

Reperfusion strategy in diabetic patients
From a therapeutic point of view, diabetic patients compared to 
non-diabetic patients present a reduced antiplatelet response 
and less favorable results after interventional (PCI) and surgical 
(CABG) revascularization [9]. Specifically the reperfusion therapy 
in diabetic patients with multivascular coronary disease remains 
uncertain due to the lack of randomized studies comparing 
different strategies. The best results were obtained by comparing 
PCI and CABG in patients with stable multivascular coronary 
disease. The selection of the reperfusion strategy in diabetic 
patients would be based on many factors such as the evaluation 
of the clinical state (hemodynamic/electrical instability, current 
or residual ischemia, etc.), echocardiographic evaluation of LV 
function, filling pressures, RV function, global and segmental 
kinetics and systolic pulmonary artery pressure; angiographic 
data; evaluation of accessibility to complex coronary lesions 
during angioplasty and to distal anastomoses during coronary 
artery bypass grafting, and finally other comorbidities [10]. In 
addition, various coronary lesion assessment and mortality risk 
prediction scores after surgery such as SYNTAX and EUROSCORE II 
[11] are used for revascularization decision making. The presence 
of diabetes should favor an invasive strategy in no ST elevated ACS, 
the benefit being greater than in non-diabetic patients. Coronary 
angiography will be performed within the first 24 hours in high-risk 
patients with a GRACE score greater than 140 (troponin elevation, 
ST shift). It can be performed within the first 72 hours in lower risk 
diabetics [12]. In the FRISC II study, the invasive strategy reduced 
in absolute value the risk of death from infarction at 1 year by 
9.3% in diabetics with ACS ST-, 3 times more than in non-diabetics 
(3.1% reduction risk at 1 year). In the TACTICS-TIMI 18 study, 
the invasive strategy reduced the risk of death from infarction 
to new hospitalization for ACS at 6 months in diabetics by 7.6% 
in absolute value (vs. 1.8% in non-diabetics). Among the 3,488 
coronary heart patients in the Euro Heart Survey, one-third had 
diabetes, and two-thirds had ACS. No benefit of revascularization 
was found in non-diabetics. Conversely, revascularization reduced 
mortality at 1 year in diabetics (5.7% vs. 8.6%) in the absence 

of revascularization), as well as the rate of death, infarction and 
stroke (9, 9% vs. 16.9% in the absence of revascularization). In the 
absence of extracardiac contraindication related to the site, an 
invasive strategy for revascularization is therefore recommended 
in all diabetics with ACS [12]. Choosing the most appropriate 
strategy to revascularize high-risk patients is crucial for improving 
clinical outcomes. Several studies, randomized trials and meta-
analyzes have compared the short- and long-term outcomes 
after coronary artery bypass grafting and percutaneous coronary 
intervention in diabetic patients with coronary artery disease. 
The CARDIA (Coronary Artery Revascularization in Diabetes) 
study concluded that coronary angioplasty was not inferior to 
coronary artery bypass grafting in diabetic coronary patients after 
five years of follow-up [13].  The FREEDOM study At 5 years, the 
absolute difference between the primary outcome rate of the PCI 
group and that of the CAP group was similar in the three SYNTAX 
score subgroups. The use of bio-absorbable stents remains an 
alternative of choice in diabetic patients, especially with a vessel 
diameter <2.5 mm [14]. The practice guidelines for the treatment 
of ACS propose the same treatment strategies in diabetic and non-
diabetic patients. In the presence of non-ST segment elevation 
ACS, early invasive strategies with revascularization, if possible, 
provide diabetic patients with a reduction in mortality and 
ischemic recurrence (follow-up period of up to 5 years) equal to 
or greater than that obtained in the general population. The ACC/
AHA non-ST segment elevation ACS guidelines recommend that 
early invasive strategies be favored over selective (traditional) 
invasive strategies. In diabetics who have undergone non-ST 
segment elevation ACS, who have multivascular disease and 
for whom revascularization is indicated, coronary artery bypass 
grafting with internal mammary artery may provide greater 
benefit than angioplasty. Angioplasty (with a drug-impregnated 
stent if possible) may however be suitable in patients with less 
extensive disease (only one vessel affected) [15].

In the presence of ACS with ST-segment elevation, an immediate 
reperfusion strategy (using fibrinolysis or primary angioplasty) 
provides similar benefits in diabetic and non-diabetic patients. 
Compared to fibrinolysis, primary angioplasties provide greater 
benefit in diabetics, and in a similar manner to what is observed 
in non-diabetics (mortality in diabetic patients, primary PCI 
vs. fibrinolysis, odds ratio [OR] ¼ 0.49; 95% CI ¼ 0.31 to 0.79). 
However, fibrinolysis should be performed if PCI cannot be 
administered in a timely manner. Eye bleeding in patients with 
diabetic retinopathy is extremely rare and should not limit the 
use of fibrinolysis in cases where it is indicated [16-22].

The latest recommendations from ESC 2018 Coronary bypass 
surgery are an indication for grade IA in diabetics with 
tritronascular disease and Syntax score between 0 and 22 [23].   

Indication for ESC Revascularization 2018 
Antiplatelet therapy: Regarding antiplatelet therapy, it must 
be the same in diabetic and non-diabetic patients (same drugs 
and same doses). However, the new P2Y12 inhibitors, prasugrel 
and ticagrelor appear to be superior compared to clopidogrel 
in diabetic patients with ACS in the TRITON-TIMI 38 and PLATO 
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studies [17]. Anti-GPIIBIIIA have shown a reduction in mortality 
in diabetics with ACS without ST segment elevation but their 
role should be further elucidated. Antiplatelet drugs such as 
thienopyridines are used less often in diabetic patients than in 
non-diabetics [17]. Antiplatelet therapy reduces the risk of serious 
events and death in the diabetic after ACS, although the residual 
risk may be attributed to poor adherence, varying inhibition, and 
multiple pathways of platelet activation or response to optimal 
to aspirin which is called resistance to aspirin [17]. Diabetes 
increases the risk of stent thrombosis by 2 to 3 compared to non-
diabetic. This increased risk of thrombosis should prompt the use 
of prasugrel or ticagrelor in combination with aspirin in diabetics 
with acute coronary syndrome. In TRITON-TIMI 38 (angioplasty 
for acute coronary syndrome), prasugrel decreases at 15 months 
the cumulative risk of cardiac death, infarction, cerebrovascular 
accident (9.9% on prasugrel vs. 12.1% on clopidogrel). The 
benefit is twice as important in diabetics than in non-diabetics 
(30% reduction in the event with prasugrel in diabetics vs. 14% 
in non-diabetics). In the predefined subgroup of 4,662 diabetic 
patients with acute coronary syndrome in the PLATO study, 
comparing ticagrelor and clopidogrel, ticagrelor reduced the 
risk of death by 18% and the risk of stent thrombosis by 35%. In 
the absence of a specific study in stable coronary artery disease, 
the use of ticagrelor or prasugrel remains "off label" in diabetics 
revascularized by angioplasty for stable angina [17] (Figure 1).

Aspirin resistance: Its prevalence differs widely due to the 
doses used, it is greater in obese people and when carbohydrate 
metabolism is disturbed [18]. Insufficient absorption is a 
potential cause of the unresponsiveness of aspirin, delayed or 
reduced absorption may be more common, and the platelet 
inhibitory response more variable for enteric-coated aspirin than 
for immediate-release aspirin [19]. Clinical resistance to aspirin 
is defined as any recurrence of atherothrombotic disease in a 
patient on aspirin. Obviously, this definition is very broad because 
the causes are multifactorial. Platelet aggregation tests, carried 

out in certain expert centers, measuring the inability of aspirin to 
inhibit the production of thromboxane A2 by platelets, provide 
a better understanding of this resistance to aspirin. Diabetes is 
a major risk factor for aspirin resistance. In diabetic coronary 
patients with one of the following criteria (active smoking, platelet 
count> 270 g/l, inflammatory syndrome), biological resistance 
can reach 40%. This could explain the negative results of studies 
of prevention of ischemic events in diabetic patients with arterial 
disease such as in the POPADAD study [19]. In practice, for 
the clinician, any new thrombotic event in a patient on aspirin 
should raise suspicion of resistance to aspirin. Compliance 
problems and competition with anti-inflammatory drugs should 
be systematically investigated. In some patients, especially those 
with inflammatory syndrome, PAD and/or diabetes, aspirin is 
often lacking. The duration of the biological effect of aspirin has 
been overestimated in these populations. The presence of an 
accelerated platelet turnover does not allow a single daily dose 
of aspirin to exert its antiplatelet pharmacodynamic effect. This 
could lead to proposing to increase the number of daily aspirin 
intakes in the future, but no clinical evidence currently exists and 
studies are ongoing [20-23].

Conclusion and Recommendations
Some practical recommendations for diabetic 
patients with ACS:

•	 Screening for diabetes should be performed by measuring 
fasting blood sugar, HbA1c or blood sugar after ingestion 
of 75 g of glucose.

•	 All patients with diabetes and ACS should receive the 
same treatments recommended for non-diabetic patients 
with ACS, as they provide equivalent benefit.

•	 Patients with diabetes and ACS undergoing angioplasty 
should receive antiplatelet therapy with prasugrel (in 

Indication for ESC revascularization 2018.Figure 1
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patients who have never been treated with clopidogrel, 
aged less than 75 years, weighing more than 65 kg and not 
having no history of stroke) [Class IA] or ticagrelor [Class 
IB], rather than clopidogrel, to further reduce recurrent 
ischemic events.

•	 Patients with diabetes and non-ST segment elevation 
ACS, with characteristics that put them at higher risk and 
requiring selective invasive intervention should be treated 
with ticagrelor rather than clopidogrel [Class IIB].

•	 In patients with diabetes and non-ST segment elevation 
ACS and with features that put them at high risk, an early 
invasive revascularization strategy should be adopted, 
rather than a selective invasive approach, in order to 
reduce the risk. Risk of recurrent coronary events, except 
in cases of contraindication.

•	 In patients with diabetes and ST-segment elevation ACS, the 
presence of retinopathy should not be a contraindication 
for fibrinolysis [Class IIB].

•	 The management of diabetes in a hospital setting, in 
patients with ACS, should include strategies to avoid both 
hyperglycemia and hypoglycemia: Blood glucose should 
be measured at the time of hospitalization, and it should 
be monitored throughout the stay.

•	 In patients who have undergone ACS and whose blood 
glucose is greater than 11.0 mmol/L during hospitalization, 
blood glucose control will aim for values ​​of 7.0 to 10.0 
mmol/L, and will be followed by strategies aimed at 
achieving recommended target values.

•	 Insulin therapy may be necessary to reach these targets.

•	 A similar approach can be taken in diabetic patients with 
a blood glucose level of 11.0 mmol/L or less at the time of 
hospitalization.

•	 An appropriate protocol should be developed and staff 
should be trained to ensure safe and effective initiation of 
treatment and to minimize the risk of hypoglycemia

•	 While all diabetic coronaries should benefit from intensive 
correction of risk factors, the indication and choice of 
revascularization mode depends on many parameters 
including the clinical situation, coronary anatomy, patient-
related factors and comorbidities.

•	 The specifics of myocardial revascularization in diabetic 
patients were the subject of ESC/EACTS recommendations 
in 2014. New antiplatelet drugs, bioabsorbable stents, 
new surgical techniques reducing the risk of stroke and 
sternal infection will justify further studies and other 
recommendations in our complex and high risk patients.

References
1	 Van Dieren S, Beulens JW, Van der Schouw YT, Grobbee DE, Neal B, 

et al. (2010) The global burden of diabetes and its complications: An 
emerging pandemic. Eur J Cardiovasc Prev Rehabil 17: S3-S8.

2	 Tillin T, Hughes AD, Mayet J, Whincup P, Sattar N, et al. (2013) 
The relationship between metabolic risk factors and incident 
cardiovascular disease in Europeans, South Asians, and African 
Caribbeans: SABRE (Southall and Brent Revisited), a prospective 
population- based study. J Am Coll Cardiol 61: 1777-1786.

3	 Arnold SV, Lipska KJ, Li Y, McGuire DK, Goyal A, et al. (2014) 
Prevalence of glucose abnormalities among patients presenting with 
an AMI. Am Heart J 168(4): 466-470.

4	 O’Donoghue ML, Vaidya A, Afsal R, Alfredsson J, Boden WE, et al. 
(2012) An invasive or conservative strategy in patients with diabetes 
mellitus and non- ST-segment elevation acute coronary syndromes: 
A collaborative meta-analysis of randomized trials. J Am Coll Cardio 
60: 106-111.

5	 Giraldez RR, Clare RM, Lopes RD, Dalby AJ, Prabhakaran D, et al. 
(2013) Prevalence and clinical outcomes of undiagnosed diabetes 
mellitus and prediabetes among patients with high-risk non-ST-
segment elevation acute coronary syndrome. Am Heart J 165: 918-
925.

6	 Malmberg K, Yusuf S, Gerstein HC, Brown J, Zhao F, et al. (2000) 
Impact of diabetes on long-term prognosis in patients with unstable 
angina and non- Q-wave myocardial infarction: Results of the OASIS 
(Organization to Assess Strategies for Ischemic Syndromes) registry. 
Circulation 102(9): 1014-1019.

7	 Norhammar A, Tenerz A, Nilsson G, Hamsten A, Efendíc S, et al. (2002) 
Glucose metabolism in patients with acute myocardial infarction 

and no previous diagnosis of diabetes mellitus: A prospective study. 
Lancet 359: 2140-2144.

8	 Subherwal S, Bach RG, Chen AY, Gage BF, Rao SV, et al. (2009) 
Baseline risk of major bleeding in non-ST-segment-elevation 
myocardial infarction: The CRUSADE (Can Rapid risk stratification 
of unstable angina patients Suppress a Dverse outcomes with 
early implementation of the ACC/AHA Guidelines) bleeding score. 
Circulation 119: 1873-1882.

9	 Ferreiro JL, Angiolillo DJ (2011) Diabetes and antiplatelet therapy in 
acute coronary syndrome. Circulation 123: 798-813.

10	 Farkouh ME, Domanski M, Sleeper LA (2012) Strategies formultivessel 
revascularization in patients with diabetes. N Engl J Med 367: 2375-
2384.

11	 Roffi M, Angiolillo DJ, Kappetein AP (2011) Current concepts on 
coronary revascularization in diabetic patients. Eur Heart J 32: 2748-
2757.

12	 ESC/EACTS Guidelines on myocardial revascularization. Eur Heart J 
2014 35: 2541-619. https://www.escardio.org/Guidelines/Clinical-
Practice-Guidelines. 

13	 Kapur A, Hall RJ, Malik IS, Qureshi AC, Butts J, et al. (2010) Randomized 
comparison of percutaneous coronary intervention with coronary 
artery bypass grafting in diabetic patients. 1-year results of the 
CARDia (Coronary Artery Revascularization in Diabetes) trial. J Am 
Col Cardiol 55: 432-440.

14	 Kereiakes DJ, Ellis SG, Kimura T, Abizaid A, Zhao W, et al. (2017) 
Efficacy and Safety of the Absorb Everolimus-Eluting Bioresorbable 
Scaffold for Treatment of Patients With Diabetes Mellitus Results of 
the Absorb Diabetic Substudy. Cardiovasc Interv 10: 42-49.



5

2021
Vol.7 No.3:5

© Under License of Creative Commons Attribution 3.0 License 

Journal of Rare Disorders: Diagnosis & Therapy
ISSN 2380-7245

15	 Kolh P, Wijns W, Danchin N, Di Mario C, et al. (2010) European 
Association for Percutaneous Cardiovascular Interventions (EAPCI): 
Guidelines on myocardial revascularization. Task Force on Myocardial 
Revascularization of the European Society of Cardiology (ESC) and 
the European Association for Cardio-Thoracic Surgery (EACTS). Eur J 
Cardiothorac Surg 31: 2501-2555.

16	 Timmer JR, Van Der Horst ICC, De Luca G, Ottervanger JP, Hoorntje 
JCA, et al. (2005) Comparison of myocardial perfusion after 
successful primary percutaneous coronary intervention in patients 
with ST elevation myocardial infarction with versus without diabetes 
mellitus. Am J Cardiol 95: 1375-1377.

17	 James S, Angiolillo DJ, Cornel JH, Erlinge D, Husted S, et al. (2015) 
Ticagrelor vs. clopidogrel in patients with acute coronary syndromes 
and diabetes: a substudy from the platelet inhibition and patient 
Outcomes (PLATO) trial. Eur Heart J 31: 3006-3016.

18	 Pareek M, Bhatt DL (2017) Aspirin Resistance in Patients 
with Type 2 DM. https://www.acc.org/latest-in-cardiology/

articles/2017/06/21/08/35/aspirin-resistance-in-patients-with-
type-2-dm 

19	 Grosser T, Fries S, Lawson JA, Kapoor SC, Grant GR, et al. (2013) Drug 
resistance and pseudo-resistance: an unintended consequence of 
enteric coating aspirin. Circulation 127: 377-385.

20	 Dillinger JG, Henry P (2010) Aspirin resistance in coronary heart 
disease: how does the clinician diagnose it? Hopital Lariboisière, 
Paris.

21	 BARI 2D Study Group (2009) A randomized trial of therapies for type 
2 diabetes and coronary artery disease. N Engl J Med 360: 2503-
2515.

22	 Le Feuvre Heart Institute, Pitié-Salpêtrière University Hospital 
Center, Paris 2015.

23	 Elbaz M (2018) Strengths of Practical Cardiology. Federation of 
Cardiology, Institut Cardiomet, CHU Rangueil, Toulouse, An overview 
of ESC, 2018.


