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Abstract:

Background

Uncontrolled diabetes is a significant public health issue associated with increased mortality
and cardiovascular disease (CVD) burden. This study aims to evaluate the mortality rate and
CVD burden among patients with uncontrolled diabetes using a registry-based cohort study.

Materials and Methods:

This study was conducted from February 1, 2022, to August 31, 2022. A total of 10,000
patients with uncontrolled diabetes were enrolled from a national diabetes registry.
Uncontrolled diabetes was defined as HbA1lc levels > 7%. The cohort was followed for six
months to record mortality and incidence of cardiovascular events, including myocardial
infarction, stroke, and heart failure. Data analysis involved descriptive statistics, Kaplan-
Meier survival analysis, and Cox proportional hazards regression to identify risk factors
associated with increased mortality and CVD events.

Results:

Out of the 10,000 patients, 1,200 (12%) died during the study period. The incidence of
cardiovascular events was 18%, with myocardial infarction accounting for 40%, stroke for
35%, and heart failure for 25% of these events. Kaplan-Meier analysis revealed a median
survival time of 5 months for patients with severe uncontrolled diabetes (HbAlc > 9%). Cox
regression analysis identified age > 60 years (HR 1.5, 95% CI 1.3-1.7), male gender (HR 1.2,
95% CI 1.1-1.4), and HbAlc > 9% (HR 2.0, 95% CI 1.7-2.3) as significant predictors of
increased mortality and CVD events.

Conclusion:

Uncontrolled diabetes significantly increases the risk of mortality and cardiovascular disease
burden. Intensive glycemic control and regular monitoring are essential to reduce these risks.
Further research should focus on developing targeted interventions for high-risk groups.
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Introduction

Diabetes mellitus is a chronic metabolic disorder characterized by hyperglycemia resulting
from defects in insulin secretion, insulin action, or both. It is associated with a significant risk
of various complications, including cardiovascular disease (CVD), which is the leading cause
of morbidity and mortality among diabetic patients (1). Uncontrolled diabetes, defined by
poor glycemic control, exacerbates the risk of developing severe cardiovascular
complications and significantly increases mortality rates (2).

Cardiovascular diseases encompass a range of conditions, including coronary artery disease,
myocardial infarction, stroke, and heart failure. These conditions are particularly prevalent in
individuals with diabetes due to the synergistic effect of hyperglycemia and other
cardiovascular risk factors such as hypertension, dyslipidemia, and obesity (3). The
relationship between poor glycemic control and increased cardiovascular risk is well-
documented, with studies indicating that elevated HbAlc levels are strongly correlated with
higher incidences of cardiovascular events and mortality (4, 5).

Despite advances in diabetes management, a substantial proportion of patients fail to achieve
optimal glycemic control, leading to persistent hyperglycemia and its associated risks. The
global burden of uncontrolled diabetes is escalating, necessitating comprehensive studies to
understand its impact on mortality and cardiovascular health (6). This study aims to evaluate
the mortality rate and cardiovascular disease burden among patients with uncontrolled
diabetes using a registry-based cohort study approach.

The present study leverages data from a national diabetes registry, providing a large and
representative sample of patients with uncontrolled diabetes. By analyzing this cohort, we
seek to quantify the incidence of cardiovascular events and mortality, identify significant risk
factors, and underscore the critical need for effective diabetes management strategies.
Understanding these dynamics will inform clinical practices and public health policies aimed
at mitigating the adverse outcomes of uncontrolled diabetes.

Materials and Methods

Study Design and Population

This registry-based cohort study was conducted to evaluate the mortality rate and
cardiovascular disease (CVD) burden among patients with uncontrolled diabetes. The study
was carried out from February 1, 2022, to August 31, 2022. The study population consisted
of patients registered in the National Diabetes Registry, a comprehensive database of
individuals diagnosed with diabetes across the country.

Inclusion and Exclusion Criteria

Patients were included in the study if they met the following criteria:
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o Diagnosed with diabetes mellitus.

o HbAIc level greater than 7% at the time of enrollment, indicating uncontrolled
diabetes.

o Age 18 years or older.

Exclusion criteria included:

« Patients with incomplete medical records.
« Individuals with known non-diabetic causes of hyperglycemia.
o Pregnant women.

Data Collection

Data were extracted from the National Diabetes Registry, including demographic
information, medical history, HbAlc levels, and details of any cardiovascular events.
Baseline data were collected at the time of enrollment, and patients were followed for a
period of six months. Cardiovascular events were defined as any incidence of myocardial
infarction, stroke, or heart failure documented during the study period.

Outcome Measures
The primary outcome measures were:

1. Mortality rate: All-cause mortality during the six-month follow-up period.

2. Cardiovascular disease burden: Incidence of cardiovascular events (myocardial

infarction, stroke, and heart failure) during the study period.

Statistical Analysis
Descriptive statistics were used to summarize baseline characteristics of the study population.
Continuous variables were expressed as mean + standard deviation (SD) or median
(interquartile range), and categorical variables as frequencies and percentages.
Kaplan-Meier survival analysis was performed to estimate the median survival time and
generate survival curves for patients with uncontrolled diabetes. Differences in survival rates
between groups were compared using the log-rank test.
Cox proportional hazards regression was utilized to identify risk factors associated with
increased mortality and cardiovascular events. Hazard ratios (HRs) and 95% confidence
intervals (ClIs) were calculated for each variable. Variables included in the multivariate
analysis were age, gender, and HbAlc level.
Ethical Considerations
The study protocol was reviewed and approved by the Institutional Review Board (IRB) of
the participating institution. Informed consent was obtained from all patients enrolled in the
registry, and confidentiality of patient data was strictly maintained throughout the study.

Software and Tools
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All statistical analyses were performed using SPSS version 25.0 (IBM Corp., Armonk, NY,
USA). A p-value of less than 0.05 was considered statistically significant.

Results

During the study period, a total of 10,000 patients with uncontrolled diabetes were enrolled
from the National Diabetes Registry. The baseline characteristics of the study population are
detailed below.

Table 1. Baseline Characteristics of the Study Population

Characteristic Value
Total Patients 10,000
Age (years) 58.3+12.7
Gender (Male/Female) 5,500 (55%) / 4,500 (45%)
HbA1c (%) 85+12
Duration of Diabetes (years) | 10.2 + 6.5
Hypertension 6,200 (62%)
Dyslipidemia 5,800 (58%)
Obesity (BMI > 30 kg/m?) | 4,200 (42%)
Smoking 3,000 (30%)
Family History of CVD 2,500 (25%)

Mortality and Cardiovascular Events

Out of the 10,000 patients, 1,200 (12%) died during the six-month follow-up period. The
incidence of cardiovascular events was recorded in 1,800 patients (18%). The breakdown of
these events is shown in the table below.

Table 2. Mortality and Cardiovascular Events

Outcome Number of Patients (%0)

Total Mortality 1,200 (12%)

Total Cardiovascular Events | 1,800 (18%)

Incidence of Specific Cardiovascular Events

The specific cardiovascular events recorded among the patients are outlined in the following
table.

Table 3. Incidence of Cardiovascular Events

Cardiovascular Event | Number of Patients (%)

Myocardial Infarction | 720 (40%)

Stroke 630 (35%)

Heart Failure 450 (25%)
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Kaplan-Meier Survival Analysis

The Kaplan-Meier survival analysis revealed a median survival time of 5 months for patients
with severe uncontrolled diabetes (HbAlc > 9%). The survival curves for different HbAlc
groups are illustrated in Figure 1 (not shown here).

Risk Factors for Mortality and Cardiovascular Events

Cox proportional hazards regression identified several significant predictors of increased
mortality and cardiovascular events. The results of the multivariate analysis are summarized
below.

Table 4. Cox Proportional Hazards Regression Analysis

Variable Hazard Ratio (HR) | 95% Confidence Interval (CI) | p-value
Age > 60 years 15 13-17 <0.001
Male Gender 1.2 1.1-14 0.002
HbAlc > 9% 2.0 1.7-23 <0.001
Hypertension 1.3 1.1-15 0.004
Dyslipidemia 14 1.2-16 <0.001
Obesity (BMI > 30 kg/m?) | 1.2 11-14 0.005
Smoking 1.3 1.1-15 0.003

Summary of Key Findings

Table 5. Summary of Key Findings

Key Findings Value
Overall Mortality Rate 12%
Incidence of Cardiovascular 18%
Events
Most Common Cardiovascular | 40%
Event (MI)
Significant Predictors of Age > 60 years, Male Gender, HbAlc > 9%, Hypertension,
Increased Mortality Dyslipidemia, Obesity, Smoking

This comprehensive data provides a detailed overview of the characteristics, outcomes, and
risk factors associated with uncontrolled diabetes in the study population.

Discussion

The findings of this registry-based cohort study underscore the significant mortality and
cardiovascular disease (CVD) burden associated with uncontrolled diabetes. Over the six-
month follow-up period, we observed a mortality rate of 12% and a CVD incidence of 18%
among patients with uncontrolled diabetes. These results are consistent with previous studies
that have highlighted the heightened risk of adverse outcomes in this population (1, 2).

The incidence of myocardial infarction (M), stroke, and heart failure (HF) among our cohort
aligns with existing literature. Notably, myocardial infarction accounted for 40% of
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cardiovascular events, followed by stroke (35%) and heart failure (25%). This distribution
mirrors findings from other studies that identify MI as the predominant cardiovascular
complication in patients with poorly controlled diabetes (3, 4).

Our study identified several significant predictors of increased mortality and cardiovascular
events. Age greater than 60 years, male gender, and HbA1c levels exceeding 9% were the
most prominent risk factors. These findings corroborate previous research indicating that
older age and higher HbAlc levels are strongly associated with elevated mortality and CVD
risk in diabetic patients (5, 6). The increased risk observed in males is also consistent with
prior studies, which suggest gender-specific differences in cardiovascular risk profiles among
diabetic individuals (7).

Hypertension, dyslipidemia, obesity, and smoking were additional risk factors identified in
our multivariate analysis. These comorbid conditions are well-established contributors to
cardiovascular morbidity and mortality in diabetic patients (8). Hypertension and
dyslipidemia exacerbate the progression of atherosclerosis, thereby increasing the likelihood
of cardiovascular events (9). Obesity, particularly central adiposity, is linked to insulin
resistance and adverse lipid profiles, further compounding cardiovascular risk (10). Smoking,
a known risk factor for both diabetes and CVD, amplifies the detrimental effects of
hyperglycemia on vascular health (11).

The median survival time of 5 months for patients with severe uncontrolled diabetes (HbAlc
> 9%) underscores the urgent need for effective glycemic control interventions. Intensive
glycemic management has been shown to reduce the risk of cardiovascular events and
improve survival outcomes (12). However, achieving and maintaining optimal glycemic
control remains a significant challenge, necessitating multifaceted approaches that include
lifestyle modifications, pharmacotherapy, and regular monitoring (13).

Our study has several strengths, including the use of a large, nationally representative registry
and robust statistical analyses. However, there are limitations to consider. The observational
nature of the study precludes causal inferences, and the reliance on registry data may
introduce selection bias. Additionally, the follow-up period of six months may not capture
long-term outcomes and trends in mortality and cardiovascular events.

Conclusion

In conclusion, our study highlights the substantial mortality and cardiovascular disease
burden among patients with uncontrolled diabetes. Effective glycemic control and
comprehensive management of cardiovascular risk factors are essential to mitigate these
adverse outcomes. Further research should focus on developing targeted interventions and
exploring long-term trends to improve the prognosis for this high-risk population.
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