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O ABSTRACT 0O

Obijective: the present study aims to evaluate the impact of admission hyperglycemia on
short-term outcomes in patients admitted with ST- elevation myocardial infarction
(STEMI).

Methods and Patients: Consecutive patients with STEMI admitted to our Coronary Care
Unit (CCU) between February 2018 and January 2019 were enrolled in the study. Patients
were divided into two groups based on admission glucose level, Groupl (n=60) patients
with hyperglycemia >200 mg/dl, Group2 (n=88) patients without admission hyperglycemia
<200 mg/dl, and their short-term outcomes were compared.

Results: A total of 148 patients were included , Mean age was 60.14 + 12.68 years in
(Group 1) versus 54.92 + 11.4 years in (Group2), P=0.01 and 107(72.29%) were male,
hyperglycemia was detected in 60(40.5%) of the patients .

In Univariate analysis, patients Groupl were more likely to experience acute heart failure
(38.3% vs. 7.9%, P<0.001), Cardiogenic shock (28.3% vs. 1.1%, P<0.001), and mortality
(26.6% vs. 1.1% P<0.001). In Multivariate regression analysis hyperglycemic remains
prognostic factor for mortality (OR : 2.7, 95% CI : 2-6.3 , p=0.04) and acute heart failure
(OR:7.2,C195%:2.8-18.2,p=0.0001).

Conclusion: Hyperglycemia at admission is a bad prognostic factor for mortality and acute
heart failure in patients with STEMI.
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Introduction:

Acute myocardial infarction is the leading cause of death worldwide with increasing
incidence(1). The identification of risk predictors of mortality is important for tailoring
more aggressive therapies that can improve survival in these patients.

Hyperglycemia is common during acute myocardial infarction with reported incidence up
to 50% in patients presented with ST- elevation myocardial infarction (STEMI) regardless
history of diabetes mellitus.

It is associated with increased risk of mortality and major cardiovascular complications[2].
Several mechanisms have been proposed for the harmful effects of hyperglycemia in
STEMI patients. However, it remains unclear whether elevated blood glucose levels are a
marker of greater illness severity attributable to more extensive cardiac damage or a risk
factor with a direct causal relationship to the observed adverse clinical outcomes[3]. This
study will evaluate the impact of hyperglycemia on the outcomes in patients admitted with
acute STEMI.

Materials and Methods

study design

In this prospective cohort study, all patients with ST elevation myocardial infarction
(STEMI) admitted in CCU between February 2018 and January 2019 were enrolled.
Patients baseline characteristics as gender, age, cardiovascular risk factors (smoking,
hypertension, diabetes mellitus...etc.) are reported.

Definitions

ST —elevation Myocardial Infarction (STEMI) was defined according to the following
criteria:

1-Presence  of  persistent  chest  discomfort  or pain (>20 min).
2-ST- elevation at the J-point in at least two contiguous leads of > 2.5mm in men < 40
years, >2mm in men > 40 years, or > 1.5mm in women in leads V2-V3 and/or > Imm in
the other leads.
3-Detection of a rise and/or fall of serum cardiac biomarkers (CK-MB and cT | or T) [4].
Admission hyperglycemia was defined as glucose level > 200 mg/d(11.0 mmol/L)
according to NICE guidelines [5]. Patients were divided into two groups, one with
hyperglycemia (glucose >200mg/d), and the other group without (admission glucose <
200mg/d) and followed up during the hospital stay.

The primary endpoints of this study were defined as mortality and complications.
Outcomes of mortality were all causes of death (cardiogenic and non-cardiogenic).
Outcomes of complications included:
Acute heart failure on-admission defined as KILLIP Il according to ESC 2017.
Cardiogenic shock defined as KILLIP IV class according to ESC 2017.
Life threatening bleeding (intracranial hemorrhage or decreased Hb> 5 g/dL)[6].

Statistical analysis
Differences of distribution examined using the chi-square test or Fisher exact test if it was
needed. Initially, univariate analysis is done and p-value less than 0.05 was considered
statistically significant. Then, factors with statically significance are put into covariate and
multivariate analysis. Odd ratio (OR) more than 2considered significant.
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Results

Patients’ Baseline characteristics
A total of148 patients admitted with ST-elevation myocardial infarction (STEMI) were
enrolled in the study. The Baseline characteristics of patients according to admission blood
glucose are listed in Table 1.

Table 1. Baseline characteristics of the study population

Groupl Group2
Patients With hyperglycemia Without hyperglycemia  p-value
(n=60) n=88
Gender (male %) 34 (56.6%) 69 (78.4%) 0.005
Age (year) 60.14 £ 12.68 54,92 +11.4 0.01
Prognostic factors
Diabetes 41 (68.3%) 19 (21.6%) 0.0001
Hypertension 38 (63.3 %) 41 (46.6 %) 0.04
Dyslipidemia 22 (36.6 %) 26 (29.5%) 0.4
Obesity 15 (25%) 21 (23.9%) 0.9
(BMI >30 kg/m2)
Tobacco use 34 (56.6%) 74 (84.1%) 0.0001
Previous CAD 11 (18.3%) 14(15.9%) 0.6
Previous PAD 5 (8.3%) 5 (5.7%) 0.4
Family history 22 (36.6%) 32 (36.4%) 0.7
Lab values
ABG 318.6+95.4 138+32.2 0.0001

ABG : Admission Blood Glucose

Mean age of the study population was 60.14 + 12.68 years in Groupl patients versus 54.92
+ 11.4 years in Group2 patients (P=0.01) and 107(72.29%) were male. The mean
admission blood glucose was 318.6+95.4 in Groupl patients versus 138+32.2 in Group 2
patients (P<0.001).

Groupl Patients had higher prevalence of prognostic factors: diabetes mellitus and
hypertension (P<0.001), whereas Tobacco use was more prevalent in Group2 patients.

Clinical

The clinical outcomes of patients are listed in Table2.

outcomes

Table 2. Outcomes during the follow-up period among groups

Group 1 Group 2 p-value
n (60) n (88)
Cardiogenic shock 17 (28.3%) 1(1.1%) 0.0001
Acute heart failure 23 (38.3%) 7 (7.9%) 0.0001
Bleeding 1 (1.6%) 2 (2.3%) 0.7
Mortality 16 (26.6%) 1(1.1%) 0.0001
Duration of 6.36+2.8 432+1.1 0.03

hospitalization

In Univariate analysis, mortality, cardiogenic shock, and acute heart failure was more
prevalent in Groupl patients (p=0.0001). In addition, groupl patients experienced longer
duration of hospitalization (P=0.03).

Admission hyperglycemia as prognostic factor of mortality and complications in STEMI
patients is shown in Table3.
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Table 3. Multivariate logistic regression analysis of hyperglycemia
as a prognostic factor for mortality and complications in STEMI patients

Variable OR Confidence interval (95%) P-value
In-hospital mortality 2.7 [2-6.3] 0.04
Bleeding 0.7 [0.06-4.2] 0.1
Acute heart failure 7.2 [2.8-18.2] 0.0001
Cardiogenic shock 1.6 [1.1-2.3] 0.02

In Multivariate analysis, admission hyperglycemia was independently associated with
mortality (OR: 2.7, 95% CI: 2-6.3, p=0.04) and acute heart failure (OR: 7.2, 95% CI 2.8-
18.2, p=0.0001). However, admission hyperglycemia was not prognostic factor for
Cardiogenic shock and Bleeding, (Odd ratio<2).

Discussion

The incidence of hyperglycemia on admission was 40.5%. Groupl patients had higher
prevalence of prognostic factors: a history of hypertension and diabetes mellitus.
Higher prevalence of (mortality, cardiogenic shock, acute heart failure and long duration
of hospitalization) has been reported in patients Groupl.
Hyperglycemia is prognostic factor for mortality and acute heart failure.

There are numerous potential pathophysiological mechanisms by which hyperglycemia
may impact toxicity during myocardial ischemia.
First, stress hyperglycemia is the result of sympathetic nervous system activation and the
hypothalamic-pituitary axis with consequent raised production of catecholamines and
cortisol that stimulate processes of gluconeogenesis, glycogenolysis, lipolysis, and free
fatty acid formulation [8].
Secondly, hyperglycemia reduces the bioavailability of nitric oxide (NO) because
superoxide radical combines with NO to form the strongest toxic ion peroxynitrite, which
inactivate function of free radicals scavengers, and these observed in acute hyperglycemia
not in  sustained  elevation of the  blood glucose level [9].
Furthermore, admission hyperglycemia increases the release of inflammatory and
vasoconstrictive factors, which impair coronary endothelial function, and increases
expression of adhesion molecules [9].

In addition, the abnormal metabolic state that accompanies hyperglycemia alters the
functional properties of platelets causing changes in their structure, altered Ca homeostasis,
increased expression of activation dependent adhesion molecules GPIIb/Illa and P2Y12,
elevated plasminogen activator inhibitorl( PAI-1) levels, elevated clotting factors, and
decrease of fibrinolysis and susceptibility to coagulation[10,11]
Admission hyperglycemia may have a role in the attenuation of coronary collateral blood
flow, increasing infarct size and producing a significant lengthening of the QT interval,
which is a well-known risk factor for sudden death[12].

Finally, hyperglycemia induces apoptosis and decreases ischemic preconditioning [13].
Although the association between admission hyperglycemia and increased mortality and
in-hospital complications in patients with STEMI has been confirmed in different studies,
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others not revealed this importance of admission hyperglycemia as a prognostic factor for
STEMI.

Capes et al.2000, showed that patients of ST —elevation myocardial infarction with
hyperglycemia are at increased risk of in hospital mortality, heart failure and cardiogenic
shock, whereas in our study hyperglycemia was not prognostic factor of Cardiogenic

shock [14].
Oswald et al. showed that mortality increased significantly in patients of acute myocardial
infarction with increasing plasma glucose concentration [15].

This study also consisted with Walid Jomaa et al .2018 which found that admission
hyperglycemia in STEMI patients independently associated with mortality [16].

Other studies revealed importance of admission hyperglycemia as a prognostic factor for
STEMI according to gender, in Julio et al (2012) study mortality was related to admission
glucose in men but not in women [17].

Conclusion

Admission hyperglycemia was independently associated with increased mortality and had
an additional poor prognostic value in STEMI patients.

Recommendation:

This study suggests that blood glucose should be monitored in patients with STEMI to
predict mortality and cardiovascular complications.
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