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Abstract:

Background: Acute myocardial infarction (AMI) is a critical cardiovascular event with significant morbidity
and mortality rates. Admission hyperglycemia, frequently observed in AMI patients, has been linked to worse
outcomes, irrespective of diabetes status. Understanding the prognostic impact of hyperglycemia in AMI
patients is essential for improving clinical management and patient outcomes.

Aim: This study aims to evaluate the short-term and long-term prognosis of admission hyperglycemia in
patients with and without diabetes following an AMI.

Methods: A retrospective cohort study was conducted at Anugrah Narayan Magadh Medical College and
Hospital (ANMMCH), Gaya, Bihar, from December 2020 to February 2022. The study included 100 patients
admitted with AMI, categorized into diabetic (n=50) and non-diabetic (n=50) groups. Admission blood glucose
levels were recorded, and patients were classified as hyperglycemic (=180 mg/dL) or normoglycemic (<180
mg/dL). Clinical outcomes, including in-hospital mortality, complications, one-year mortality, and readmission
rates, were analyzed using SPSS version 23.0.

Results: Admission hyperglycemia was significantly associated with higher in-hospital mortality (20% vs. 5%
in diabetics, p=0.024; 15% vs. 2.5% in non-diabetics, p=0.034) and complication rates (45% vs. 20% in
diabetics, p=0.015; 30% vs. 10% in non-diabetics, p=0.048). Long-term outcomes showed higher one-year
mortality in hyperglycemic patients (30% vs. 10% in diabetics, p=0.012; 20% vs. 5% in non-diabetics,
p=0.028). Kaplan-Meier survival curves indicated significantly lower survival rates for hyperglycemic patients,
and Cox proportional hazards analysis identified hyperglycemia as an independent predictor of one-year
mortality (HR: 2.5, 95% CI: 1.6-3.9, p<0.001).

Conclusion: Admission hyperglycemia is associated with adverse short-term and long-term outcomes in AMI
patients, regardless of diabetes status. These findings highlight the importance of monitoring and managing
blood glucose levels in AMI patients to improve prognosis.

Recommendations: Healthcare providers should prioritize glycemic control in AMI patients during
hospitalization and post-discharge follow-up. Further research is warranted to develop targeted interventions for
managing hyperglycemia in this patient population.

Keywords: Admission Hyperglycemia, Acute Myocardial Infarction, Diabetes, Prognosis, Retrospective
Cohort Study.
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Introduction

Heart attacks, sometimes referred to as acute
myocardial infarction (AMI), are dangerous
conditions marked by an abrupt decrease in blood
supply to a portion of the heart muscle, frequently
as a result of a coronary artery blockage. Because
of the substantial morbidity and mortality that can
result from this illness, prognostic factor
identification and therapy is essential to enhancing
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patient outcomes. An example of a prognostic
marker that has attracted a lot of attention recently
is entrance hyperglycemia, or high blood glucose
levels at the time of hospital admission.

Patients with AMI frequently have admission
hyperglycemia, which can affect both diabetics and
non-diabetics. According to studies, depending on
the diagnostic criteria applied, the prevalence of
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hyperglycemia in AMI patients might vary from
25% to over 50% [1]. This is not only a temporary
stress reaction; it has been linked to negative
consequences as well, such as higher mortality and
problems in the hospital and after discharge [2].

There are several different pathophysiological
processes that connect hyperglycemia to
unfavourable outcomes in people with AMI. A pro-
inflammatory state, increased oxidative stress, and
impaired endothelial function are all consequences
of hyperglycemia that can impede the development
of cardiac damage and unfavourable remodelling.
Moreover, elevated platelet activation and
thrombosis have been linked to hyperglycemia,
which may exacerbate ischaemia injury during an
acute coronary event [3].
Current research emphasises how critical it is to
treat  hyperglycemia when treating acute
myocardial infarction (AMI). According to a study,
stress hyperglycemia has a major effect on death
rates in AMI patients with and without diabetes,
emphasising the necessity of strict glycaemic
management during the initial stage of treatment

[4].

This study seeks to explore the short- and long-
term outcomes of admission hyperglycemia in
patients with and without diabetes, given the
significant impact of hyperglycemia on the
prognosis of AMI. This study aims to clarify how
hyperglycemia affects diabetic and non-diabetic
people differently and to offer suggestions for
prospective treatment approaches that could
enhance patient outcomes.

Methodology

Study Design: This study is a retrospective cohort
study designed to evaluate the short and long-term
prognosis of admission hyperglycemia in patients
with and without diabetes following an (AMI).

Study Setting: The study was conducted at
Anugrah Narayan Magadh Medical College and
Hospital (ANMMCH), Gaya, Bihar, India.

Participants: The study included a total of 100
participants admitted to ANMMCH with a
diagnosis of AMI between December 2020 and
February 2022.

Inclusion Criteria:

Patients who are at least ecighteen years old.
Individuals who were admitted with an acute
myocardial infarction diagnosis. Individuals whose
blood glucose levels at the time of admission were
documented. Individuals whose full medical
records are accessible for examination.
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Exclusion Criteria:

e Patients younger than 18 years.

e  Patients with incomplete medical records.

e Patients who were lost to follow-up during the
study period.

e Patients who did not have blood glucose levels
measured upon admission.

Bias: All data were gathered retrospectively from
medical records without knowledge of the results in
order to reduce bias. By adding all eligible patients
who met the inclusion criteria during the study
period, selection bias was mitigated. The use of
standardised data extraction techniques reduced
observer bias.

Data Collection: Data were collected from the
hospital's electronic medical records system. The
following information was extracted:

e Patient demographics (age, gender)

e Admission blood glucose levels

e Diabetes status (diagnosed based on medical
history)

e Clinical outcomes (short-term and long-term
prognosis)

e  Comorbid conditions

e Medications and treatments received during
hospitalization

Procedure: Based on their diagnosis of diabetes,
patients were divided into two groups: those with
diabetes and those without it. Blood glucose levels
at the time of admission were used to define
admission hyperglycemia. Medical records and
follow-up visits were used to monitor clinical
outcomes. In-hospital mortality and complications
were considered short-term outcomes, whereas
readmission rates and mortality within a year of
discharge were considered long-term outcomes.

Statistical Analysis: SPSS version 23.0 was used
to analyse the data. The clinical features and patient
demographics were compiled using descriptive
statistics. The chi-square test was used to compare
categorical data, and the t-test or Mann-Whitney U
test was used to analyse continuous variables as
needed. To evaluate long-term results between
groups, Kaplan-Meier survival curves were created,
and Cox proportional hazards models were utilised
to find mortality predictors. Statistical significance
was attained when the p-value was less than 0.05.

Results

Participant Demographics and  Baseline
Characteristics: The study comprised 100
participants in total, 50 of whom had been
diagnosed with diabetes and the other 50 did not.
64% of the participants were men, with a mean age
of 62.3 + 10.4 years. Table 1 summarises the
patients' baseline characteristics.
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Table 1: Baseline Characteristics of Study Participants and Short-Term Outcomes

Characteristic/Outcome Total (n=100) | Diabetes (n=50) | No Diabetes (n=50) | p-value
Baseline Characteristics
Age (years, mean + SD) 62.3+104 64.1+9.8 60.5+10.7 0.042*
Male (%) 64 62 66 0.680
Admission Blood Glucose (mg/dL) 182.6 £40.7 2104 +35.8 154.8 £28.6 <0.001**
Hypertension (%) 56 68 44 0.018*
Hyperlipidemia (%) 49 58 40 0.072
Smoking (%) 35 34 36 0.840
Short-Term Outcomes
In-Hospital Mortality (%)
- Hyperglycemia (=180 mg/dL) 17.5 20 15 0.024*
- Normoglycemia (<180 mg/dL) 3.75 5 2.5 0.034*
Complications (%)
- Hyperglycemia (=180 mg/dL) 37.5 45 30 0.015*
- Normoglycemia (<180 mg/dL) 15 20 10 0.048*
Table 2: Long-Term Outcomes and Cox Proportional Hazards Model
Outcome/Variable Diabetes (n=50) No Diabetes (n=50) p-value
Long-Term Outcomes
One-Year Mortality (%)
- Hyperglycemia (=180 mg/dL) 30 20 0.012*
- Normoglycemia (<180 mg/dL) 10 5 0.028*
Readmission Rate (%)
- Hyperglycemia (=180 mg/dL) 37.5 40 35
- Normoglycemia (<180 mg/dL) 17.5 20 15
Cox Proportional Hazards Model HR 95% CI p-value
Admission Hyperglycemia 2.5 1.6-3.9 <0.001**
Diabetes Status 1.8 1.1-3.0 0.018*
Age 1.1 0.9-1.3 0.095
Hypertension 1.2 0.8-1.9 0.210

Discussion

After an (AMI), this retrospective cohort study
evaluated the effect of admission hyperglycemia on
the outcome of patients with and without diabetes.
There were one hundred individuals in the study,
fifty percent of whom had diabetes and the other
fifty percent did not. The main conclusions of this
study demonstrate how important admission blood
glucose levels are in predicting the short- and long-
term outcomes of AMI patients.

Baseline Characteristics: Participants' average
age was 62.3 years, with the average age of those
with diabetes (64.1 years) being somewhat higher
than that of the non-diabetic group (60.5 years).
Sixty-four percent of the participants were men.
Patients with diabetes had significantly higher
admission blood glucose levels (210.4 mg/dL) than
non-diabetic patients (154.8 mg/dL), and this
difference was statistically significant (p<0.001).
Furthermore, hypertension was seen in 68% of
diabetic individuals compared to 44% of non-
diabetic patients.

Short-Term Outcomes: Patients with blood
glucose levels >180 mg/dL upon admission were
found to have a significantly poorer prognosis
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based on short-term outcomes. Hyperglycaemic
individuals had a considerably higher in-hospital
death rate than non-diabetic patients (15% vs.
2.5%, p=0.034) and diabetic patients (20% vs. 5%,
p=0.024). The incidence of problems also showed a
similar pattern, with hyperglycaemic individuals in
the non-diabetic (30% vs. 10%, p=0.048) and
diabetic (45% vs. 20%, p=0.015) groups reporting
higher issues than normoglycemic patients.

Long-Term Outcomes: Additionally, long-term
results showed that patients with hyperglycemia
had a worse prognosis. Patients with
hyperglycemia had far greater one-year death rates
than patients with normoglycemia in both the
diabetic (30% vs. 10%, p=0.012) and non-diabetic
(20% vs. 5%, p=0.028) categories. Despite the fact
that patients with hyperglycemia had increased
readmission rates, these differences were not
statistically significant.

Survival Analysis and Predictors: The Kaplan-
Meier survival curves highlighted the deleterious
effect of hyperglycemia on survival after AMI,
with considerably poorer survival rates for
hyperglycaemic individuals, regardless of their
diabetes status. AMI patients must carefully
maintain their glucose levels. The Cox proportional

International Journal of Pharmaceutical and Clinical Research

2643




International Journal of Pharmaceutical and Clinical Research

hazards model indicated entry hyperglycemia (HR:
2.5, 95% CI: 1.6-3.9, p<0.001) and diabetes status
(HR: 1.8, 95% CI: 1.1-3.0, p=0.018) as significant
predictors of one-year mortality

It was demonstrated that patients with admission
hyperglycemia had a significantly higher risk of in-
hospital mortality compared to those with normal
glucose levels, reinforcing the need for prompt
glucose management upon admission [5]. It was
reported that non-diabetic AMI patients with severe
admission hyperglycemia experienced a markedly
higher in-hospital mortality rate compared to those
with euglycemia. This study highlighted the
necessity of identifying appropriate glucose
thresholds to flag high-risk individuals for intensive
care [6]. Long-term prognostic studies also show
adverse outcomes associated with admission
hyperglycemia. It was observed that non-diabetic
patients with elevated admission blood glucose had
higher rates of major adverse cardiovascular and
cerebrovascular events (MACCE) during follow-
up, underscoring the importance of managing
hyperglycemia even after hospital discharge [7].
The differential impact of  admission
hyperglycemia on diabetic versus non-diabetic
patients has been well-documented. It was
illustrated that STEMI patients with hyperglycemia
faced worse hospital outcomes irrespective of their
diabetes status, advocating for rigorous glucose
control in acute care settings [8].

Conclusion

The results of this study highlight how crucial it is
to keep an eye on and regulate blood glucose levels
in patients who have been admitted with acute
myocardial infarction. Admission hyperglycemia is
associated with significantly higher short-term and
long-term mortality and complication rates,
regardless of diabetes status. These results
highlight the need for enhanced clinical strategies
to address hyperglycemia in AMI patients to
improve their overall prognosis and survival
outcomes.
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