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TREATMENT OF ACS IN THE DIABETIC PATIENT: 
WHAT THE EVIDENCE SHOWS

TRATAMENTO DA SCA NO PACIENTE DIABÉTICO: O QUE MOSTRAM AS EVIDÊNCIAS

ABSTRACT
Diabetes mellitus (DM) is a frequent comorbidity among patients with acute coronary 

syndrome (ACS), affecting about 20% to 37% of these patients. Besides being an inde-
pendent risk predictor, it is also related to a higher prevalence of atypical presentations 
of ACS. Despite this, it is important to emphasize that in the case of ACS the majority of 
patients with DM have the same clinical presentation as patients without the disease. Just 
as for non-diabetic patients, risk scores should be applied. However, this comorbidity per 
se predicts a greater severity. Also, it is preferable to use an early invasive strategy for these 
patients. Regarding the medicinal treatment of ACS, there are no significant differences 
between the treatment of patients with DM and those without DM. In relation to reperfusion 
therapy, much of it is extrapolated from knowledge of stable angina, in which surgical 
treatment takes precedence over percutaneous treatment for patients with DM, despite 
the lack of evidence in the acute context. Finally, there is no definitive body of evidence to 
indicate the best strategy to control hyperglycemia, but it is known that both hyperglycemia 
and hypoglycemia during hospitalization are associated with worse outcomes. Thus, it is 
important to avoid glycemia values above 180 mg/dL and below 90 mg/dL, restricting the 
strategy of strict glycemic control with intravenous insulin to selected patients.
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RESUMO
O diabete mellitus (DM) é uma comorbidade muito frequente entre os pacientes com 

síndrome coronariana aguda (SCA), acometendo, aproximadamente, 20 a 37% desses. 
Além de ser um preditor de risco independente, também está relacionado a uma maior 
prevalência de quadros atípicos de SCA. Apesar disso, é importante ressaltar que no 
caso da SCA, a maioria dos pacientes com DM apresenta o mesmo quadro clínico que 
os pacientes sem a doença. Assim como para os pacientes não diabéticos, os scores 
de risco devem ser aplicados. Entretanto, essa comorbidade por si própria já prediz uma 
maior gravidade. Inclusive é mais aconselhável utilizar para esses pacientes uma estratégia 
invasiva precoce. Em relação ao tratamento medicamentoso da SCA, não há alterações 
significativas no tratamento dos pacientes com DM para os pacientes sem DM. Já no que 
diz respeito à terapia de reperfusão, muito se extrapola dos conhecimentos em angina 
estável, em que há uma superioridade do tratamento cirúrgico sobre o percutâneo para 
os pacientes com DM, ainda que haja falta de evidências no contexto agudo. Finalmente, 
o conjunto de evidências não é definitivo para indicar a melhor estratégia para o controle 
da hiperglicemia, entretanto, sabe-se que tanto a hiperglicemia quanto à hipoglicemia 
durante a internação está relacionada aos piores desfechos. Portanto, é importante evitar 
valores de glicemia superiores a 180 mg/dL e inferiores a 90 mg/dL, ficando a estratégia de 
controle rigoroso de glicemia com insulina intravenosa restrita aos pacientes selecionados.  

Descritores: Diabetes mellitus; Síndrome coronariana aguda; Comorbidade; Reperfusão.
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INTRODUCTION
It is estimated that there are over 170 million patients with 

diabetes worldwide, and this number may increase up to 165% 
over the next 12 years.1 Approximately 20% to 37% of patients 
with acute coronary syndrome (ACS) have diabetes mellitus (DM), 

and many remain unaware of the diagnosis until the onset of 
coronary heart disease. Usually, a patient with DM is older, and 
DM has a higher prevalence rate in women with comorbidities 
and aggregates such as hypertension, obesity, chronic kidney 
disease, and dyslipidemia.1-5 
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In the presence of ACS, most patients with DM have the 
same clinical presentation as those without the disease. Ho-
wever, patients with DM are more likely to present atypical 
symptoms of coronary artery disease, such as epigastric pain, 
pinprick pain, indigestion, pleuritic pain, syncope, and dysp-
nea.2,6-11 Thus, the absence of classic symptoms of coronary 
artery disease may compromise the diagnosis of ACS in pa-
tients with DM, especially when the electrocardiogram finding 
is normal or presents some previous alteration that causes 
difficulty in interpretation.2,10 

Some specific therapeutic recommendations for this 
population should be considered and will be further dis-
cussed below.

THERAPEUTIC CONSIDERATIONS

1. Risk stratification
The same risk scores for non-ST elevation ACS applied in 

patients without DM, such as TIMI and GRACE risk scores, can 
be used in patients with DM. However, DM is in itself a predictor 
of mortality in patients with ACS, resulting in a risk two to three 
times greater than that of the general population.2,4,5,12-15 Thus, 
a patient with DM can be considered a high-risk patient re-
gardless of the score utilized, in which case an optimized early 
invasive strategy should be preferred.2,12-18 

Although they admittedly present a higher risk of death 
and events in the short and long term, patients with DM 
and ACS are usually treated in a non-optimal manner. In 
European records, use of invasive strategy and reper-
fusion therapy and administration of thienopyridine and 
glycoprotein IIb/IIIa inhibitors (IGP IIb/IIIa) may lower the 
rates in patients without DM, and this is clearly reflected in 
morbidity and mortality.2,4,19 

2. Antiplatelet therapy
Drug treatment in the acute phase of ACS and the decision 

regarding application of noninvasive or stratification invasive 
tests and/or revascularization should be similar in patients 
with or without DM.2,12,15,18,20-25

a. Acetylsalicylic acid (ASA)
The use of ASA is universally recommended in patients 

with DM and coronary artery disease, with a benefit of up 
to 23% reduction of events. The same dose is indicated for 
patients with DM, in both the acute and chronic phases of 
the disease.1,26,27

b. Clopidogrel
In a subanalysis of the CURE study, which analyzed the 

acute phase of non-ST elevation ACS and compared the 
uses of ASA in isolation and ASA plus clopidogrel (300 mg 
for the attack and 75 mg for maintenance), 2,840 patients 
with DM were included. In this study, a combined outcome 
reduction when clopidogrel was added (14.2% × 16.7%) 
was observed, but no statistical significance was noted. 
Nevertheless, due to the small number of patients with DM 
and the fact that there is a high level of events in the group 
with DM (14.2% × 7.9%), the routine use of clopidogrel in 
non-ST elevation ACS is recommended, similar to the ap-
proach used for patients without DM.1,28

In ST elevation ACS, the benefit of using clopidogrel 
is less convincing vis-à-vis than that in non-ST elevation 
ACS. In the COMMIT study, the prevalence of DM was not 
disclosed. This made the subanalysis of that population 
impossible.1 As for the CLARITY-TIMI 28 study, patients were 
randomized to receive fibrinolytic medications or not in ad-
dition to clopidogrel (300 mg for the attack, followed by 75 
mg for maintenance). The study included 575 patients with 
DM. Among those who underwent primary angioplasty, the 
group that received clopidogrel showed a 39% reduction in 
events at 30 days, but, again, no statistical significance was 
observed (due to the small sample size).1,29,30 

Moreover, a probable rebound effect has been observed 
after early discontinuation of clopidogrel (before one year of use) 
in patients with DM, with an increase in the number of events 
compared to that in patients without DM. The results are still 
conflicting, but they do show a significant trend. It is believed 
that there is a greater activation/platelet reactivity in patients 
with DM vis-à-vis those without the disease.31,32 

c. Prasugrel
Similar to clopidogrel, there are no differences in the use 

of prasugrel in patients with or without DM in non-ST elevation 
ACS. In the TRITON-TIMI 38 study, prasugrel was superior to 
clopidogrel in reducing composite outcome (cardiovascular 
death, AMI, or stroke) without an increased risk of bleeding. 
In patients with DM, the benefit obtained with the use of 
prasugrel was greater than that in the general population of 
the study, with reduction of incidence of events from 17% to 
12.2%. No specific studies have been performed in patients 
with DM; however, the same recommendation for the general 
population should be applied to this specific group. 2,12,18,22 

d. Ticagrelor
The use of ticagrelor in patients with DM follows the same 

approach as mentioned above with regard to clopidogrel and 
prasugrel. It must be prescribed without significant modifi-
cations. In the PLATO study, the use of ticagrelor in patients 
with non-ST elevation ACS reduced coronary events and 
mortality rate compared to the use of clopidogrel, regardless 
of the patient’s glycemic status, without significant increase 
in bleeding. Specifically, in patients with glycated hemoglobin 
level greater than 6.0%, ticagrelor has also been shown to 
reduce all-cause mortality.2,23 

e. IGP IIb/IIIa
Several studies were carried out on IGP IIb/IIIa, including 

those in patients with DM. The main meta-analysis of six large 
studies showed favorable outcomes with the use of IGP IIb/
IIIa in patients with DM and ACS (reduction of mortality from 
6.2% to 4.6%, p = .007). In patients with DM who underwent 
coronary angioplasty, the benefit was shown to be even greater, 
with reduction of mortality rate at 30 days from 4% to 1.2%.26

However, the studies included in this meta-analysis were 
conducted before the application of platelet antiaggregation 
therapy. Some studies have evaluated whether the use of 
IGP IIb/IIIa in the presence of dual platelet antiaggregation 
therapy prior to invasive stratification would have a proven 
clinical benefit. Its routine use, as upstream treatment, did 
not confirm this benefit in the ISAR-SWEET and EARLY-ACS 
studies. With the use of dual platelet antiaggregation drugs, 
especially at high doses, in patients with DM, there is no 
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evidence in the literature regarding the benefit from the routine 
addition of IGP IIb/IIIa.33-35 

In contrast, the ISAR-REACT 2 study showed the reduc-
tion of combined outcomes in patients with DM with non-ST 
elevation ACS and elevated troponin levels who received a 
clopidogrel attack dose of 600 mg 2 h before coronary an-
gioplasty was performed. However, abciximab was the IGP 
IIb/IIIa used and administered only during the procedure in 
the hemodynamic room.1,16

3. Anticoagulant therapy
There were no differences regarding the use of anticoa-

gulant medications in patients with or without DM, in ACS 
either with or without ST elevation. Initially, all routinely pres-
cribed medications (enoxaparin, heparin, fondaparinux, and 
non-fractional bivalirudin) can and should be used if there is 
no precise indication. Specifically in non-ST elevation ACS, in 
the SYNERGY and A to Z studies (which evaluated the use of 
unfractionated heparin vs. enoxaparin), the groups of patients 
with or without DM showed the same levels of benefit with 
regard to reduction of combined outcomes, with no significant 
difference between the two medications.2,26,27,36-38

4. Invasive versus conservative strategy
Although no large study has been designed to evaluate the 

best strategy in patients with DM with non-ST elevation ACS, 
performing an early invasive strategy is the best measure to 
be adopted, mainly due to the fact that patients with DM are 
considered high-risk patients.2,17,18,39,40

In the FRISC-II study, it was demonstrated that the benefit 
of invasive strategy in patients with DM (OR = .72; CI 95%: 
-.54–.95) is similar to that in high-risk patients without DM 
(OR = .61; CI 95%: .36–1.04), with reduction in the number 
of AMI and deaths in the one-year follow-up.2,15 

In the TACTICS-TIMI-18 study, patients with DM showed 
greater benefit than those without DM, owing to the adoption 
of early invasive strategy, with a relative risk reduction of 27% 
and 13%, respectively.1,12,41 

5. Reperfusion therapy in patients with ST elevation ACS
A meta-analysis involving all major studies on ST eleva-

tion ACS comparing thrombolysis and a placebo showed 
greater survival after 35 days of evolution in patients with DM 
(n = 2,236) who were administered fibrinolytic medications 
(3.7 × 1.5 lives saved per 100 patients treated, respectively).42 

Although no studies have specifically compared thromboly-
sis and primary angioplasty in patients with DM, a subanalysis 
of 11 randomized studies demonstrated a reduction in death 
and re-infarction rate in 30 days after performing primary angio-
plasty compared to that after performing thrombolysis (9.2% × 
19.3%, p < .05). Additionally, the benefit of primary angioplasty 
was higher in the diabetic group than in the non-diabetic group 
(number needed to treat: 10 vs. 16, respectively).43 Thus, primary 
angioplasty, when available, should be preferred.

6. Coronary revascularization surgery versus 
coronary angioplasty

In patients with triarterial coronary artery disease and 
DM, myocardial revascularization surgery seems to be better 

than percutaneous coronary intervention. In a meta-analysis 
of 10 randomized trials with 7,812 patients, surgery resulted 
in a lower mortality rate in a 5.9-year follow-up compared to 
angioplasty in patients with DM (23% vs. 29%, p = .05).2,44,45 

Similar results were observed in the BARI-2D study, which 
compared clinical treatment + surgical revascularization/
angioplasty and optimized clinical treatment in patients with 
stable angina. In the five-year follow-up, the group of pa-
tients with DM who underwent revascularization presented 
lower mortality rates than did those who underwent clinical 
treatment (21.1% vs. 29.2%, p < .01), as well as lower death 
rates from cardiac/AMI causes (15.8% vs. 21.9%, p < .03). 
No difference was observed between the angioplasty and 
clinical treatment groups.46,47 

In the SYNTAX study, when surgical revascularization was 
compared to angioplasty with pharmacological stent in patients 
with multiarterial coronary artery disease and DM or those 
with left coronary trunk lesion, no difference in the number of 
deaths or AMI was observed. However, there was a higher 
revascularization rate in the angioplasty group after 18 months 
of follow-up.48 

In the last published study on patients with DM with stable 
and triarterial angina, without ventricular dysfunction, angio-
plasty with drug-eluting stent was compared with myocardial 
revascularization surgery in 1,900 patients. Again, surgery 
showed better results, in relation to mortality, when compared 
to angioplasty (10.9% vs. 16.3%, p = .049).49 

However, all these studies included only patients with 
stable angina. It is not known whether these data can be 
extrapolated to patients with ACS.

The AWESOME study was the only study that compared my-
ocardial revascularization and coronary angioplasty in patients 
with DM and ACS. The three-year survival rate among patients 
with DM was 72% versus 81%, respectively, with no statistical 
significance. However, careful interpretation of the results is 
necessary, since the internal thoracic artery was used in only 
70% of the patients, stent in 54%, and IGP IIb/IIIa in 11%.1,50 

7. Conventional versus drug-eluting stent
A recent meta-analysis compared the use of a drug-eluting 

and conventional stent, showing similar safety profiles in the 
first six months, provided that the dual platelet antiaggre-
gation therapy was properly performed.2,9,51 The number of 
re-interventions was significantly lower when the drug-eluting 
stent was used, in comparison to the use of a conventional 
stent (OR = .29 for sirolimus; OR = .38 for paclitaxel). It is 
assumed that these data can be extrapolated to patients with 
DM and ACS, since there are no specific studies evaluating 
such intervention. Moreover, because of the increased risk 
of intrastent restenosis in this group of patients, it has even 
been speculated that there is greater benefit from the use of 
drug-eluting stents in patients with DM even with the presence 
of ACS.1,52-54 Currently, the use of state-of-the-art drug-eluting 
stents in patients with DM is being recommended.26

8. Glycemic control during hospitalization
Data on glycemic control in patients with DM are incon-

clusive so far. In patients with ST elevation ACS, the DIGAMI 
study showed a 30% reduction in mortality in one year with 
intravenous insulin use and strict glycemic control.2,55 
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In contrast, these same data were not found in the DI-
GAMI-2 study. More recent studies on critical patients, not 
necessarily with ACS, have shown that in hemodynamically 
stable patients with DM, the use of intravenous insulin associa-
ted with restricted glycemic control may cause an increase in 
adverse events, mainly related to episodes of hypoglycemia. 
It is not known whether hypoglycemia is the direct cause of 
increased mortality rate in the intensive group in some of these 
studies. There is a lack of specific studies in patients with ACS 
to define the best strategy to be adopted. Thus, it is currently 
recommended that hyperglycemia (blood glucose level > 
180 mg/dL) as well as hypoglycemia (blood glucose level 
< 90 mg/dL) should be avoided and strict glycemic control 
with intravenous insulin should be implemented and used 
only in specific cases.2.56-65 Similarly, there is no evidence that 
insulin infusion with glucose and potassium will be beneficial 
to patients; it may even be deleterious.66 

PROGNOSIS
As mentioned above, DM is an independent predictor of 

mortality in patients with ACS. Similar data have also been 

observed even in patients with glucose intolerance compared 
to individuals with normal glucose metabolism.2,5,19,67-72

In patients without DM, the development of hyperglycemia 
on admission or during hospitalization is an independent risk 
predictor of ACS.1,2 

Although an explanation for the mechanism underlying 
such findings is still unclear, the patient usually presents 
with a higher prevalence rate of other cardiac risk factors, 
inflammation, tendency for thrombosis, and increased plate-
let aggregation.73 

Other predictors of mortality as a maximum value of 
troponin or markers of inflammation with C-reactive protein 
and/or leukocytosis are also valid in patients with DM, al-
though most of the studies have not specifically assessed 
this group of patients.1,2,74 
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