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Impact of prediabetes on cardiovascular disease risk in patients with

acute myocardial infarctions

Akut miyokard enfarktiislii hastalarda prediyabetin kardiyovaskiiler hastalik riskine etkisi

Ozge Cakmak Karaaslan ! Murat Oguz Ozilhan !, Cem Coteli ! Orhan Maden !

Abstract

Aim: Prediabetes is known to be associated with increased cardiovascular diseases (CVD) risk and mortality. It
has been reported that more than 70% of pre-diabetic patients develop Diabetes Mellitus (DM). In patients with
acute myocardial infarction (AMI), diabetes increases a 2 to 4 fold risk of adverse cardiovascular events
compared to non-diabetic patients. This morbidity-mortality relationship begins in the progression phase from
normal glucose tolerance to diabetes. We evaluated the relationship between the presence of pre-diabetes by
using hemoglobin Alc (HbAlc) values and CVD risk in patients presenting with newly diagnosed AMI.
Methods: This study was a retrospective, single-centre and we examined consecutive patients who underwent
coronary angiography with a diagnosis of AMI at our hospital between March 2019 and September 2020. A
total of 332 patients with AMI were enrolled; patients were divided into two groups according to their HbAlc
levels: non-diabetic group (HbAlc <5.7%) and pre-diabetic group (5.7% <HbAlc <6.05%). The primary
composite endpoints were cardiovascular death, myocardial infarction or stroke.

Results: Of the 332 patients, 204 (61%) patients had non-diabetic groups, and 128 (39%) patients were between
the pre-diabetic groups. During the follow-up period, the primary composite endpoints amounted to 7.4% and
15.6% in the non-diabetes and prediabetes group (p=0.026). The incidences of cardiovascular death and
myocardial infarction were significantly higher in the prediabetic group than the nondiabetic group (p= 0.021,
p=0.004; respectively). Independent predictors for the primary composite endpoints following the multivariate
analysis included SYNTAX score (odds ratio [OR]: 0.912; %95 confidence interval [CI]: 0.832- 0.999, p:
0.047), left ventricular ejection fraction (OR: 0.812; %95 CI: 0.753- 0.876, p< 0.001), systolic blood pressure
(OR: 0.955; %95 ClI: 0.927- 0.985, p: 0.003) and valuable categorical HbAlc (5.7% <HbA1lc<6. 5%) (OR: 2.787;
%95 ClI: 1.091- 7.120, p: 0.032).

Conclusion: Prediabetes group has been shown to have a higher incidence of the primary composite endpoints
than non-diabetes. SYNTAX score, left ventricular ejection fraction, systolic blood pressure, and HbAlc
(categorical variable) were found as independent predictors for the primary composite endpoint. Preventive
measures in the stage of pre-diabetes might help the prevention of developing CVD.
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Oz

Amag: Prediyabetin artmus kardiyovaskiiler hastaliklar (KVH) riski ve mortalite ile iliskili oldugu bilinmektedir.
Prediyabetik hastalarin %70'inden fazlasinda Diabetes Mellitus (DM) gelistigi bildirilmistir. Akut miyokard
enfarktiisiit (AME) olan hastalarda diyabet, diyabetik olmayan hastalara kiyasla istenmeyen kardiyovaskiiler olay
riskini 2-4 kat artirir. Bu morbidite-mortalite iliskisi normal glukoz toleransindan diyabete ilerleme agamasinda
baslar. Yeni tan1 almig AME ile bagvuran hastalarda, hemoglobin Alc (HbAlc) degerleri kullanilarak prediyabet
varlig1 ile KVH riski arasindaki iliskiyi degerlendirdik.

Yontemler: Bu galisma retrospektif, tek merkezli olup, Mart 2019-Eyliil 2020 tarihleri arasinda ardisik olarak,
hastanemizde AME tanisi ile koroner anjiyografi yapilan hastalar incelendi. Toplam 332 AME hastasi
kaydedildi; hastalar HbAlc diizeylerine gore 2 gruba ayrildi: diyabetik olmayan grup (HbAlc <%5,7, n = 204)
ve prediyabetik grup (%5,7 <HbAlc <%6,5, n = 128). Birincil bilesik son noktalar, kardiyovaskiiler 6liim,
miyokardiyal enfarktiis ve inme olarak belirlendi.

Bulgular: 332 hastanin 204'ii (%61) diyabetik olmayan gruba, 128 (%39) hasta prediyabetik grup arasindaydi.
Takip siiresi boyunca, birincil birlesik sonlanim noktalar1 diyabet olmayan ve prediyabet grubunda %7,4 ve
%15,6 olarak bulundu (p = 0,026). Prediyabetik grupta kardiyovaskiiler 6liim ve miyokard infarktiisii insidansi,
diyabetik olmayan gruba gore anlamli olarak daha yiiksekti (sirasiyla p = 0,021, p = 0,004). Cok degiskenli
analizi takiben birincil birlesik sonlanim noktalar1 i¢in bagimsiz ongoriiciiler arasinda SYNTAX skoru (OR:
0,912; %95 GA: 0,832- 0,999, p: 0,047) , sol ventrikiiler ejeksiyon fraksiyonu (OR: 0,812; %95 GA: 0,753-
0,876, p< 0,001), sistolik kan basinct (OR: 0,955; %95 GA: 0,927- 0,985, p: 0,003) ve kategorik degerli HbAlc
(%5,7 <HbA1c<%6,5) (OR: 2,787; %95 GA: 1,091- 7,120, p: 0,032) yer ald1.

Sonug: Prediyabet grubunun diyabet olmayanlara kiyasla birincil bilesik sonlanim noktalarmin daha yiiksek
insidansina sahip oldugu gosterilmistir. Bilesik sonlanim noktas: igin bagimsiz 6ngoriicii olarak SYNTAX
skoru, sol ventrikiiler ejeksiyon fraksiyonu, sistolik kan basmnci ve HbAlc (kategorik degisken) bulundu.
Prediyabet asamasinda 6nleyici tedbirler, KVH gelisiminin 6nlenmesine yardimer olabilir.

Anahtar kelimeler: Kardiyovaskiiler hastaliklar, miyokard enfarktiisii, prediyabetik durum.
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Introduction

Diabetes mellitus (DM) is a significant risk factor for
cardiovascular diseases (CVD) [1]. In patients with acute
myocardial infarction (AMI), diabetes increases a 2- to 4-fold
risk of adverse cardiovascular events compared to nondiabetic
patients [2]. DM is one of the most critical risk factors in the
development of coronary artery disease (CAD), and it alone is
responsible for 9.9% of the risk of having the first AMI [3].
However, previous studies have shown that this morbidity-
mortality relationship begins in the progression phase from
normal glucose tolerance to diabetes [4] [5].

Prediabetes is defined as the period before developing
symptomatic diabetes when fasting blood glucose concentration
is below the limit values for the diagnosis of DM [6]. Prediabetes
is known to be associated with increased cardiovascular risk and
mortality [7]. It has been acknowledged that prediabetes status is
diagnosed based on fasting blood glucose measures, 2-hours
plasma glucose after an OGTT, or hemoglobin Alc (HbAlc) [8].
The OGTT in patients with AMI may lead to false evaluation
due to acute stress hormones during the peri-infarction period. It
isn't easy to perform in this period, so HbAlc is commonly
preferred over the OGTT in clinical practice [9]. In addition, it
has been shown that prediabetes defined by HbAlc was
associated with a poor prognosis for CVD than prediabetes
defined by fasting blood glucose or 2-hours plasma glucose [10].

It has been observed that there are significant
inconsistencies between reports due to the use of different
cutting points and reference groups [11]. It has been known that
direct comparisons using HbAlc measurement with CVD
development are rare in the same population [12].

Therefore, we evaluated the relationship between
prediabetes status defined by HbAlc and CVD development in
patients presenting with newly diagnosed AMI.

Material and methods

This study was a retrospective, single-centre and we
examined consecutive patients who underwent coronary
angiography with a diagnosis of AMI (ST-elevation and non-ST-
elevation myocardial infarction) at our hospital between March
2019 and September 2020. We have retrospectively evaluated
records of 1016 patients diagnosed with acute myocardial
infarction between March 2019 and September 2020. This study
was prepared by the Declaration of Helsinki and good clinical
use guidelines. The local ethics committee approved this study
(Date: 03.02.2021, Number: E1-21-1486).

A total of 608 patients who a history of known coronary
artery disease, diabetes or newly diagnosed diabetes (HbAlc >
6.5%) during hospital admission, and 76 patients with missing
medical data were excluded from the study. The remaining 332
patients comprised the study cohort.

Patients were divided into 2 groups according to their
HbAlc levels: nondiabetic group (HbAlc <5.7%, n=204) and
prediabetic group (5.7% <HbAlc <6.5%, n=128) according to
2020 American Diabetes Association (ADA) definition [6].

The primary composite endpoints were cardiovascular
death, myocardial infarction or stroke. Cardiovascular death was
included sudden cardiac death, death due to acute myocardial
infarction, death due to heart failure, death due to a
cerebrovascular event and deaths for which there was no clearly
documented non-cardiovascular cause (presumed cardiovascular
death). Stroke was defined as an acute event of neurologic
dysfunction attributed to a central nervous system vascular cause
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documented by imaging (e.g., computed tomography or magnetic
resonance imaging). AMI is diagnosed based on the Universal
Myocardial Infarction definition published by Thygesen et al.
[13] in 2018.

The reason for death was evaluated by obtained death
information from National Survival Registry and the hospital
database's records. Patients were followed up for a median of 10
months (+ 6 months). It was recorded the 1st, 3rd and 6th months
follow-up visits after discharge from the hospital records. The
primary composite endpoints were adjudicated by a researcher
that was blinded to admission HbAlc level.

As a previous diagnosis of diabetes, DM was defined as
usage of oral hypoglycaemic agents or insulin, or HbAL1C levels
>6.5% in the blood sample at admission hospital [14]. Pre-
diabetes was defined as an admission HbA1c value of 5.7-6.4%
in patients without previously diagnosed DM [15]. Dyslipidemia
(total cholesterol level of >200 mg/dL in the fasting state or low-
density lipoprotein (LDL) cholesterol >140 mg/dL or use of
cholesterol-lowering agents) and hypertension (HT) (use of anti-
hypertensive medications or a previous diagnosis of HT)
evaluated as risk factors for CAD.

The diagnosis of AMI was established on the existence
of an increase or fall of cardiac biochemical markers (creatinine
kinase-MB and troponin | or T) except normal range and with at
least one of the following: clinical symptoms of ischemia, novel
or assumed new important ST-segment-T wave changes or novel
left bundle branch block, the establishment of pathological Q
waves in the electrocardiography, and imaging evidence of new
regional wall motion abnormality [13].

Samples for creatinine, alanine aminotransferase (ALT),
estimated glomerular filtration rate (eGFR), hemogram, HbAlc,
and C-reactive protein (CRP), troponin | were taken at admission
and fasting blood glucose, triglycerides (TG), total cholesterol
(TC), high- density lipoprotein (HDL) cholesterol and LDL
cholesterol were measured on the at admission. Data respecting
baseline characteristic and clinical features, risk factors and
laboratory parameters of all patients were obtained from follow-
up visits, patients’ records and the electronic hospital database.

Left ventricular ejection fraction (LVEF) was measured
using the modified Simpson method.

Statistical analysis

Data were analysed using the IBM SPSS 22.0 Statistical
Package Program for Windows (IBM SPSS, Inc., IL, USA). The
Shapiro-Wilk test was utilized to test the normality of
distribution. Continuous variables were expressed as mean =+
standard deviation if normally distributed or median median
(min-maks) if not distributed normally. Categorical variables
were expressed as the number of patients and percentages.
Student t-test was used to compare mean values and Chi-square
or Fisher’s Exact test was used to compare categorical variables
as appropriate. The Mann-Whitney U test was utilized to
compare continuous variables that were not distributed normally.

A univariate logistic regression analysis was used to
evaluate each variable's association with the primary composite
endpoint occurrence. Univariate logistic regression analysis was
performed for the following parameters: SYNergy between PCI
with TAXUS and Cardiac Surgery (SYNTAX) score,
Thrombolysis in Myocardial Infarction (TIMI) thrombus grade,
LVEF, age, ST-Elevation myocardial infarction (STEMI), heart
rate, systolic blood pressure (SBP), eGFR, hemoglobin and
HbAlc as a categorical parameter. The enter methods were used
for determining variables with the association of the primary
composite endpoint in the multivariate logistic regression
analysis. Parameters smaller than p-value 0.05 are put into
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multivariate logistic regression analysis was made. A p-value
<0.05 was considered significant.

Results

Baseline clinical, demographic and laboratory
characteristics are showed in Table 1. Of the 332 patients, 204
(61%) patients had HbAlc <5.7% (Nondiabetic Group) and 128
(39%) patients were between HbAlc 5.7-6.4% (Prediabetic
Group). The prediabetic group has an older, higher heart rate and
higher systolic blood pressure than the non-diabetic group (p=
0.014, p<0.001, p<0.001; respectively). The male gender ratio
was similar between the two groups. There were no differences
in terms of hypertension, dyslipidemia and known heart failure
between groups. LVEF was similar in both groups. As expected,
glucose values were higher in the prediabetic group (p<0.001).
There was no statistically significant difference regarding,
creatinine, ALT, TC, TG, LDL, HDL, eGFR, white blood cell
count, hemoglobin, CRP, troponin levels, between non-diabetes
and pre-diabetes groups. There was no difference in the use of
the prescribed medications after discharge among the groups
(Table 1). The rate of NSTEMI and STEMI were similar
between groups. In prediabetes group had a higher prevalence of
left main coronary artery disease (p<0.001). The prevalence of
left anterior descending coronary artery, left circumflex coronary
artery, and right coronary artery diseases were similar. There
were no differences in terms of angiographic TIMI thrombus
grade and SYNTAX scores between the groups. The Selection of
revascularization was similar between groups (Table 2).

Table 1.

Table 1. Baseline demographical and clinical characteristics of the
study population.

Non-diabetic patients Prediabetic patients p
(n=204) (n=128)

Age (year) T 55+ 19 60.50 = 17.75 0.014
Male * 164 (80%) 108 (84%) 0.359
Heart rate (beat/min) 69+ 13 79.50 £ 21.75 <0.001
SBP mmHg f 130 £ 10 120 £ 20 <0.001
Hypertension * 52 (25.5) 36 (28.1) 0.611
Dyslipidemia ¥ 16 (7.8) 12 (9.4) 0.686
Known heart failure 40 (19.6) 16 (12.5) 0.092
LVEF! (%) 50+ 10 50 +10.25 0.636
NSTEMI * 92 (45) 64 (50) 0.429
STEMI * 112 (55) 64 (50) 0.384
Admission

Glucose (mg/dI) 96.00 + 20 106.50 + 24 <0.001
Creatinine (mg/dl) 0.80 (0.4-1.1) 0.80 (0.4- 1.5) 0.274
ALT (U/L)* 24.00 + 18.00 25.00 + 16.00 0.888
TC (mg/dl) 180.00 + 51.00 183.50 + 53.25 0.398
Triglycerides (mg/dl) 106.00 + 77.00 113.00 + 81.25 0.085
LDL-C (mg/dl) ' 115.00 +52.00 124.00 + 58.50 0.247
HDL-C (mg/dl) 35.00 % 12.00 41.00 + 12.75 0.124
eGFR (ml/min/1.73m?) 100.00 £ 13.00 97.00 = 18.00 0.100
WBC (x10% L) 11.05 +£3.17 10.50 + 3.41 0.836
Hemoglobin (g/dl) 14.30 +2.00 14.00 = 1.22 0.435
CRP (mg/L) * 4.41 (1.37- 112) 4.40 (1.0- 95) 0.992
Troponin (ng/L) 6.20 +£2.38 8.82+£2.35 0.456
Medications at discharge

Aspirin ¥ 201 (98.5) 124 (96.9) 0.307
B-blocker ¥ 192 (94) 124 (96.9) 0.254
Statins ¥ 192 (94) 124 (96.9) 0.302
ACElIs or ARBs * 200 (98) 124 (96.9) 0.491
Diuretics ¥ 12 (5.9) 12 (9.4) 0.277
P2Y12 receptor inhibitors * 196 (96) 124 (96.9) 0.773

7: mean = standard deviation, *: n (%), *: median (min-max).

SBP: Systolic Blood Pressure; LVEF: Left ventricular ejection fraction; ALT: Alanine
aminotransferase; TC: Total cholesterol; LDL-C: Low-density lipoprotein cholesterol; HDL-
C: High-density lipoprotein cholesterol; eGFR: estimated glomerular filtration rate; WBC:
White blood cell; CRP: C-reactive protein; ACEI: Angiotensin-converting enzyme inhibitor;
ARB: Angiotensin Il receptor blockers

Table 3 demonstrates the primary composite endpoints
according to HbAlc category. The primary composite endpoints
amounted to 7.4% and 15.6% in the nondiabetic and prediabetic
group (p=0.026). The incidence of cardiovascular death and

myocardial infarction were higher in the prediabetic than the
nondiabetic (p= 0.021, p= 0.004; respectively). The incidence of
stroke was higher in the nondiabetic group (p= 0.046) (Table 3).

Table 1. Coronary artery disease, angiographic data and selection of
revascularization among the study population.

v

Non-diabetic patients Prediabetic patients p
(n=204) (n=128)

Angiographic findings
Left main 0 8 (6.3) <0.001
Left anterior descending 92 (45) 52 (40) 0.423
Left circumflex 68 (33) 32 (25) 0.112
Right coronary artery 72 (35) 56 (43) 0.123
TIMI thrombus grade 4.0+3.0 4.0+2.0 0.171
SYNTAX Score 6.0£5.0 55+82 0.968

Revascularization *
Coronary artery bypass

grafting 4(2) 4(3.1) 0.491
Percutaneous coronary

intervention 176 (86.3) 108 (84.3) 0.632
Non-interventional

treatment 24 (11.7) 16 (12.6) 0.464

*n (%).

NSTEMI: Non-ST elevation myocardial infarction; STEMI: ST elevation myocardial
infarction; TIMI: Thrombolysis in Myocardial Infarction; Syntax: SYNergy between PCI

with TAXUS and Cardiac Surgery.

Univariate logistic regression analyses showed that the
SYNTAX score, TIMI grade, LVEF, STEMI, SBP, eGFR,
hemoglobin and HbAlc (categorical variable) was significantly
associated with the primary composite endpoints, as shown in
Table 4. Independent predictors for the primary composite
endpoints following the multivariate analysis included SYNTAX
score, LVEF, SBP and HbAlc (categorical variable) (Table 4).

Table 3. Primary endpoints according to admission HbA1c.

Non-diabetic Prediabetic p

patients patients

(n=204) (n=128)
Primary composite endpoints # 15(7.4) 20 (15.6) 0.026
Cardiovascular death * 0 4(3.1) 0.021
Myocardial infarction 8 (3.9) 16 (12.5) 0.004
Stroke 7(3.4) 0 0.046

n (%).
Discussion

The main findings were as follows: the prediabetes
group has a higher incidence of primary compound endpoint than
the nondiabetic group, despite similar medical history,
angiographic findings, and revascularization selection. Incidence
of cardiovascular death and myocardial infarction were higher in
the prediabetic group. In addition, prediabetes status has been
found predictive for the primary composite outcome. Contrary to
expectations, the incidence of stroke was higher in the
nondiabetic group.

It has been reported that 25-35% of patients who
develop AMI are prediabetic [16, 17]. Ford et al. showed that the
risk of CVD increased 0.65-2.5-fold in patients with fasting
blood glucose of 110 mg/dl and above [18]. Satman et al. [19
]Jreported that CVD risk increased 1.28-fold in patients with
impaired fasting glucose 100-125 mg/dL and 1.20-fold in those
with 110-125 mg/dL. It is known that the risk of developing
CVD in prediabetic patients is significantly higher than those
with normoglycemia [18]. In a study evaluating long-term
follow-up results of the DECODE cohort, prediabetics with high
OGTT (2nd hour) and high initial or fasting blood sugar values
have reported an increased cardiovascular risk to the non-high
group [20]. OGTT may cause misinterpretation in patients with
AMI due to acute stress hormones during a peri-infarction period
and may reflect incorrect plasma glucose levels [9].
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Table 4. Univariate and multivariate logistic regression analyses for

prediction of primary endpoints.
Univariate analysis
OR (95% Cl) p

Multivariate analysis
OR (95% CI) p

SYNTAX Score 1113 (L067- 1.161)  <0.001  0.912 (0.832-0.999)  0.047
TIMI 1.308 (1.045-1.637)  0.019  1.338(0.942-1.900)  0.104
LVEF 0.865 (0.828-0.905)  <0.001  0.812 (0.753-0.876)  <0.001
Age 1.012 (0.989-1.036)  0.297

STEMI 2.998 (1.462-6.146)  0.003 1571 (0.577-4.278)  0.377
Heart Rate. 1.008 (0.984-1.031)  0.532

SBP 0.942 (0.922-0.963)  <0.001  0.955(0.927-0.985)  0.003
eGFR 0.976 (0.961-0.990)  0.001  0.985(0.947-1.025)  0.466
Hb 0.719 (0.613-0.843)  <0.001  0.867 (0.590- 1.275)  0.469
HbALc (5.7%  2.333(L147-4.746) 0019  2.787 (1.091-7.120)  0.032

<HbA 1c<6. 5%)

OR: Odds ratio; Cl: Confidence interval

Syntax: SYNergy between PCI with TAXUS and Cardiac Surgery; TIMI: Thrombolysis in
Myocardial Infarction; LVEF: Left Ventricular Ejection Fraction; STEMI: ST elevation
myocardial infarction; SBP: Systolic blood pressure; eGFR: estimated glomerular filtration
rate; Hb: Hemoglobin.

In these previous studies, prediabetes status was
evaluated with fasting blood glucose, impaired fasting glucose,
or impaired glucose tolerance. In our study, prediabetes status
was evaluated using HbAlc, considering the confounding effect
of the catecholaminergic reaction in the AMI period. HbAlc has
recommended as a diagnostic test for prediabetes and DM in
addition to conventional criteria based on fasting plasma glucose
or the OGTT by the ADA [6]. Prediabetes status is considered to
HbAlc from 5.7 to 6.4% [20, 21]. The HbAlc has various
benefits in the diagnosis of prediabetes in the status of AMI, for
instance, fasting is not necessary, and as a marker of glycaemic
control over the former 8-12 weeks average, it is less affected
than admission plasma glucose by acute stress reaction caused by
AMI [22]. Elevated HbAlc has been shown to connect to
cardiovascular mortality and be important for the prognosis after
AMI in nondiabetics patients [23]. Tomizawa et al. [24] reported
that patients with between HbA1c levels 6.0-6.5% are potentially
at risk of adverse cardiovascular events.

A significant proportion of dysglycemic patients
develop vascular disorders during the prediabetes stage, although
their glucometabolic impairment often remains undetected until
the first cardiovascular event [25]. Free fatty acids,
hyperglycemia, and insulin resistance in prediabetes status cause
changes in blood vessels' function and structure [26]. Increased
free fatty acid causes damage to the ischemic myocardium by
increasing myocardial oxygen requirement, resulting in the
occurrence of ventricular arrhythmias and depressed myocardial
contractility [27]. The glucose dysregulation in prediabetes status
has associated with the release of cytokines or cell death,
inflammation, and consequent cardiomyopathy [28]. The
vasoconstriction and inflammation increase and contribute to the
progression of coronary atherosclerosis [29]. Prediabetes
individuals have more advanced coronary artery disease such as
diffuse coronary stenosis and impaired coronary collateral
circulation compared to normoglycemia [16, 30]. Several
mechanisms can explain the increased proportions of CVD in
prediabetic individuals; the most widely accepted are all-day
exposure of prediabetics to high blood sugar, high frequency of
metabolic syndrome and vascular damage which is the cause of a
diurnal cycle change and fluctuation of blood glucose levels in
these patients [15, 31].

Previous studies reported that the mean age of the
prediabetic acute coronary syndrome patients was higher than the
nondiabetic acute coronary syndrome patients [32]. In this study,
prediabetic patients were advanced age than nondiabetic patients.
Although the risk of atherosclerotic coronary disease increases
with age, nondiabetic patients who had AMI were younger age;
it might be associated with the individual's other risk factors
independent of high glucose levels.

It is known that prediabetes has a significant association
with heart failure [33]. In our study, LVEF was found to be
similar between groups, contrary to previous studies. The
cardiovascular outcomes of prediabetes might be considered not
yet reflected in the clinical findings. In addition, though the
LVEF value was similar, the prediabetes group had higher
cardiovascular mortality due to more AMI and complications
rather than related heart failure.

In this study, the SYNTAX score showing coronary
artery severity angiographically was similar between the groups,
which were not surprising as no expected silent MI in
prediabetes. Coronary atherosclerosis in diabetic patients is
usually recognized at an advanced age, whereas the disease in its
premature or asymptomatic stages regrettably frequently remains
undetected or delayed [34]. Therefore, premature atherosclerosis
in the prediabetic status might cause similar STYTAX and TIMI
SCcores.

Several studies have evaluated the prevalence of
prediabetes and DM type 2 in patients who had stroke and in the
majority of those studies, the prevalence was assessed by OGTT
and fasting plasma glucose [35]. Using impaired fasting glucose
or impaired glucose tolerance level-based criteria, about 10% of
the adult people were in prediabetes state, whereas HoAlc-based
criteria identify a significantly lower ratio of the patients [36].
Contrary to the literature, stroke was less frequent in prediabetic
patients in this study. This situation has been considered
associated with the small size of our study population and the
diagnosis of prediabetes based on HbAlc.

First, this study was limited by the cross-sectional
nature of patients presenting with AMI, a single-centre
retrospective study, including a limited number of participants
and results, may not be generalized to the population as a whole.
Second, the effect of factors that can change HbAlc levels
regardless of glycaemia, such as anaemia or hemoglobinopathies,
should be considered. The development of cardiovascular
diseases and the occurrence of diabetes complications are a long
process. Therefore, the short follow-up time of our study may
lead to lower cardiovascular disease incidence. It might not be
consistent compliance with treatment regimens, which could be
difficult to assess in retrospective data analysis. We did not
perform the OGTT for diagnosing diabetes mellitus. Therefore,
according to the criteria described in the Methods section,
patients with undiagnosed diabetes might have been
misclassified as nondiabetic.

In this study, the prediabetes group has been shown to
have higher incidences of the cardiovascular death and
myocardial infarction than nondiabetics. Our data have been
consistent with previous studies showing that prediabetes was a
risk factor for CVD [17]. Otten et al. demonstrated that impaired
fasting glucose was an independent predictor of in-hospital
outcome, including death, reinfarction and the composite of
major cardiovascular adverse events in the different nondiabetic
categories [38]. As a result of multivariate analysis, it was
determined that HbAlc categorical variable and reduced LVEF,
SBP and SYNTAX score were associated with the primary
composite endpoints. In agreement with our study, the study by
Naito et al. showed that reduced LVEF was an independent
predictor of poor prognosis in nondiabetic patients with AMI
[39]. It has also been reported that the SYNTAX score has been
used in the estimation of long-term mortality and major adverse
cardiovascular events in prediabetics [39]. Thus, preventive
measures in the stage of prediabetes might help the prevention of
developing CVD.
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