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ABSTRACT 

Background & objective: Type 2 diabetes mellitus (T2DM) significantly increases the risk of cardiovascular diseases 
(CVD). The early detection of subclinical cardiac dysfunction in this population is critical for improving clinical 
outcomes, necessitating the identification of sensitive and specific biomarkers. We compared the diagnostic utility 
of cardiac biomarkers N-terminal pro-brain natriuretic peptide (NT-proBNP) and aspartate aminotransferase (AST), 
and lipid profiles in diabetic patients with cardiovascular disease (CVD) and healthy controls. 

Methodology: A case-control study was conducted at the Al-Fayhaa Teaching Hospital in Basrah, Iraq, between 
November 2024 and April 2025. We enrolled 140 participants; 70 diabetic patients with known CVD and 70 healthy 
controls, aged 41–76 years. Serum levels of NT-proBNP, AST, and lipid parameters (total cholesterol, triglycerides, 
HDL, LDL, and VLDL) were measured using a Cobas e411 analyzer.  

Results: NT-proBNP levels were significantly elevated in patients compared to controls (0.308 ± 0.20 vs. 0.211 ± 0.14; 
P < 0.001); whereas AST levels did not differ significantly (22.13 ± 9.59 vs. 24.31 ± 7.10; P = 0.13). Patients also 
exhibited  more atherogenic lipid profile, with higher total cholesterol, triglycerides, and VLDL, and lower HDL levels 
(all P < 0.001). 

Conclusion: NT-proBNP is more sensitive than AST to the detection of chronic myocardial stress and subclinical 
cardiac dysfunction in patients with diabetes and CVD. Inclusion of NT-proBNP in routine diabetic care with lipid 
management could potentially improve early risk stratification and preventive actions in reducing cardiovascular 
disease burden. 

Abbreviations: AST: aspartate aminotransferase, CVD: cardiovascular disease, NT-proBNP: N-terminal pro-brain 

natriuretic peptide, T2DM: Type 2 diabetes mellitus   
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1. INTRODUCTION 

Type 2 diabetes mellitus (T2DM) is a chronic endocrine 

and metabolic disorder that affects nearly 500 million 

individuals worldwide, with projections indicating  

 

continued exponential growth.1 The complex interplay 

between diabetes and CVD results in a 

pathophysiological environment characterized by 

premature atherosclerosis, endothelial dysfunction, and 
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incremental cardiac structural and functional changes. 

This bidirectional relationship forms a vicious circle that 

diabetes leads to cardiovascular diseases and vice versa 

the heart impairment exacerbates glucose homeostasis.2,3 

The pathogenesis of diabetic heart complications is the 

result of several interrelated factors. Persistent 

hyperglycemia leads to the generation of AGEs that 

contribute to the development of vascular stiffness and 

endothelial dysfunction.4 These molecular alterations, 

along with oxidative stress, inflammation and 

metabolism disorders, participate in resulting diabetic on 

its own, as a separate clinical entity with certain structure 

and function cardiac disorders, unrelated to coronary 

artery disease.5 The early detection of cardiac 

dysfunction in patients with diabetes presents significant 

clinical challenges. Traditional diagnostic approaches 

often fail to identify subclinical cardiac abnormalities, 

leading to delayed intervention and poor outcomes.6 As 

a result, there is an increasing demand for reliable, easy-

to-use, and affordable biomarkers that can detect cardiac 

insufficiency in its earliest stage, prior to irreversible 

myocardial injury.7,8   

N-terminal pro-brain natriuretic peptide (NT-proBNP) is 

considered as the biomarker of choice for heart failure 

diagnosis and cardiovascular risk assessment. This 

biologically inactive fragment, from proBNP processing, 

is released in the presence of ventricular wall stress, 

volume overload and myocardial failure.9 In the diabetic 

population, NT-proBNP is of special importance in that 

it does not only reflect manifest heart failure, but also 

reflects subclinical heart diseases in addiction to 

established symptomatic heart disease.10,11 The value of 

NT-proBNP in patients with diabetes is not limited to its 

diagnostic role for heart failure. Data from recent studies 

suggest that diabetic patients may have NT-proBNP 

levels that are elevated in the absence of symptomatic 

HF, which is consistent with myocardial strain and 

diastolic dysfunction.12 This observation indicates that 

diabetes-related cardiac alterations take place earlier 

than previously appreciated, highlighting the potential 

role of NT-proBNP as a screen for subclinical 

myocardial dysfunction.9 

In addition to diagnosing BNP, NT-proBNP can be used 

to predict prognosis of DM patients. Several studies have 

shown that an increase in NT-proBNP is more effective 

than other traditional markers (HbA1c and albuminuria) 

to predict cardiovascular mortality.13,14 The prognostic 

utility of biomarkers remains for different diabetic 

subgroups, including those with subclinical cardiac 

function.15 Recent recommendations have 

acknowledged indeed the relevance of NT-proBNP in 

diabetics, as reflected in the 2023 consensus of the Heart 

Failure Association, and recommended the evaluation of 

natriuretic peptides in diabetic patients to uncover "heart 

stress", a newly condition depicting asymptomatic 

individuals or those with risk factors and pathologic 

natriuretic peptides levels.16 This concept acknowledges 

the unique vulnerability of patients with diabetes to 

cardiac dysfunction and emphasizes the role of 

biomarker-guided screening in early detection and 

intervention.17 This study aimed to assess and compare 

the levels of cardiac biomarkers (NT-proBNP and AST) 

and lipid profiles between diabetic patients with heart 

disease and healthy controls to determine their clinical 

relevance. 

2. METHODOLOGY 

This case-control study was conducted at the Al-Fayhaa 

Teaching Hospital in Basrah, Iraq, between November 

2024 and April 2025. The study protocol was reviewed 

and approved by the Institutional Review Board (IRB) of 

[The Southern Technical University and the Basra 

College of Health and Medical Techniques cooperated to 

conduct this study. It was approved by the research 

committee (number 506) on September 9, 2024, based 

on the Helsinki Declaration.]). Written informed consent 

was obtained from all participants prior to their 

enrollment in the study. 

2.1. Study Participants 

A total of 140 participants were recruited and divided 

into two groups: The Patient Group (cases): 70 adult 

patients (35 males and 35 females) with a confirmed 

diagnosis of T2DM according to the American Diabetes 

Association (ADA) criteria and comorbid heart disease 

(including heart failure, ischemic heart disease, or 

hypertensive heart disease). The control Group consisted 

of 70 age- and sex-matched healthy individuals (34 

males and 36 females) with no history of diabetes, 

cardiovascular disease, or other chronic illnesses. 

Inclusion Criteria for Patients: Diagnosis of T2DM, age 

between 40-80 years, and documented heart disease 

(e.g., based on echocardiographic findings, clinical 

history, or previous hospitalization). Exclusion criteria: 

Patients with acute myocardial infarction within the past 

three months, severe hepatic or renal impairment, active 

infection, malignancy, or medication known to 

significantly affect cardiac biomarkers (e.g., recent 

nephrotoxic drugs) were excluded from the study. 

2.2. Sample Collection / Processing 

After a 12-hour overnight fast, approximately 5 mL of 

venous blood was drawn from each participant using a 

sterile technique. Blood samples were collected in gel-

clot activator vacuum tubes (SST™). The samples were 

allowed to clot at room temperature for 30 min and 

subsequently centrifuged at 4000 revolutions per minute 

(rpm) for 10 min to separate the serum. The aliquoted  

https://www.apicareonline.com/index.php/APIC


www.apicareonline.com 1219 Open access attribution (CC BY-NC 4.0) 

serum samples were stored at -

20°C until batch analysis to 

avoid inter-assay variation. 

2.3. Biochemical 
Analysis 

All biochemical parameters 

were measured using a fully 

automated 

electrochemiluminescence 

immunoassay (ECLIA) 

analyzer (Cobas e411 (Roche 

Diagnostics, Germany) 

following the manufacturer’s 

protocols. NT-proBNP was 

quantified using ECLIA. The measurement range of the 

assay was 5–35,000 pg/mL. AST: Measured using the 

International Federation of Clinical Chemistry (IFCC) 

method without pyridoxal phosphate activation. Lipid 

Profile: The following parameters were analyzed using 

an enzymatic colorimetric method. 

2.4. Statistical Analysis 

Data were analyzed using the Statistical Package for the 

Social Sciences (SPSS) version 26.0 (IBM Corp., 

Armonk, NY, USA). Continuous variables were tested 

for normality using the Shapiro-Wilk test and are 

presented as the mean ± standard deviation (SD). 

Categorical variables were expressed as numbers and 

percentages (%). An independent samples t-test was used 

to compare the means of the continuous variables 

between the two groups. For categorical variables, the 

chi-squared (χ²) test was used. Statistical significance 

was set at a two-tailed p-value ≤ 0.05. 

3. RESULTS 

Table 1 summarizes the baseline sociodemographic 

characteristics of the 140 participants, comprising 70 

patients with diabetes and heart disease and 70 healthy 

controls. The two groups were well-matched, showing 

no statistically significant differences in age (Patients: 

56.66 ± 7.90 years vs. Controls: 54.61 ± 7.54 years; P = 

0.12), sex distribution (50.0% male in both groups; P = 

0.96), or residential status (Urban: 52.9% patients vs. 

50.0% controls; P = 0.73). This demographic 

equivalence suggests that any observed differences in 

biochemical parameters are likely attributable to the 

disease state rather than baseline variables. 

As presented in Table 2, the serum NT-proBNP 

concentration was significantly higher in the patient 

group than in the healthy controls (0.308 ± 0.20 vs. 0.211 

± 0.14, P < 0.001). This finding indicates a state of 

chronic myocardial stress and subclinical cardiac 

dysfunction in patients with diabetes and heart disease. 

In stark contrast, the levels of AST did not differ 

significantly between the groups (22.13 ± 9.59 IU/L vs. 

24.31 ± 7.10 IU/L; P = 0.13), highlighting its lack of 

sensitivity for detecting non-acute cardiac dysfunction in 

this population. 

The analysis of cardiac biomarkers according to sex in 

the diabetic patient cohort is shown in Table 3. No 

statistically significant differences were observed in NT-

proBNP levels between males and females (0.32 ± 0.21 

vs. 0.29 ± 0.18; P = 0.60). Similarly, AST levels showed 

no significant sex-based variation (24.19 ± 10.44 IU/L 

vs. 20.01 ± 8.27 IU/L; P = 0.07), although a trend toward 

higher values in males was noted. 

Table 4 details the comprehensive lipid profile analysis, 

revealing a profoundly atherogenic dyslipidemia in the 

patient group. Diabetic patients with heart disease 

exhibited significantly higher levels of total cholesterol 

(193.93 ± 57.48 mg/dL vs. 163.40 ± 34.02 mg/dL; P < 

0.001), triglycerides (224.94 ± 102.84 mg/dL vs. 112.50 

± 35.72 mg/dL; P < 0.001), and 

VLDL (41.73 ± 19.69 mg/dL vs. 

26.69 ± 14.58 mg/dL; P < 0.001) 

compared to controls. High-

density lipoprotein (HDL) 

cholesterol, the protective lipid 

fraction, was significantly lower 

in patients (33.95 ± 10.03 mg/dL 

vs. 40.80 ± 8.28 mg/dL; P < 

0.001). LDL cholesterol levels  

Table 1: Baseline Sociodemographic Characteristics of the Study 
Participants 

Characteristic Patients group  

(n = 70) 

Control group 

(n = 70) 

P-value 

Age (year) 56.66 ± 7.90 54.61 ± 7.54 0.12  

Gender Male 35 (50.0) 34 (48.6) 0.96  

Female 35 (50.0) 36 (51.4) 

Residenc
e 

Urban 37 (52.9) 35 (50.0) 0.73  

Rural 33 (47.1) 35 (50.0) 

Data presented as mean ± SD or n (%); P < 0.05 is significant, *t-test, ** chi-square test. 

Table 3: Cardiac Biomarker Levels Stratified by Sex within the Diabetic 
Patient Group 

Parameters Male group  

(n = 35) 

Female group 

(n = 35) 

P- value 

NT-proBNP (ng/mL) 0.32 ± 0.21 0.29 ± 0.18 0.60  

AST (IU/L) 24.19 ± 10.44 20.01 ± 8.27 0.07  

Data presented as mean ± SD; P < 0.05 is significant, *t-test, ** chi-square test. 
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were comparable between the two groups (116.52 ± 

46.07 mg/dL vs. 120.99 ± 39.55 mg/dL; P = 0.54).  

4. DISCUSSION 

This study provides compelling evidence for the superior 

diagnostic utility of N-terminal pro-B-type natriuretic 

peptide over AST in identifying subclinical cardiac 

dysfunction in diabetic patients with heart disease. These 

findings reaffirm the characteristic atherogenic lipid 

profile associated with diabetic cardiovascular 

complications. The observed significant elevation of 

NT-proBNP in diabetic patients with heart disease 

compared to healthy controls is consistent with the 

established pathophysiology of diabetic 

cardiomyopathy. NT-proBNP is released from 

ventricular cardiomyocytes in response to myocardial 

wall stretch, volume overload, and pressure and serves 

as a sensitive biomarker of myocardial stress. Its 

elevation in this cohort reflects the chronic 

hemodynamic burden inherent to diabetic cardiovascular 

disease, even in the absence of overt myocardial 

infarction.18,19 Furthermore, insulin resistance and 

hyperglycemia contribute to myocardial stiffness and 

diastolic dysfunction, which subsequently increases 

cardiac wall tension and stimulates pro-BNP secretion.20 

This mechanistic link is supported by sub-analyses 

demonstrating that patients with concomitant heart 

failure and diabetes exhibit significantly higher pro-BNP 

levels than their non-diabetic 

counterparts independent of 

ejection fraction.21 

Clinically, NT-proBNP 

demonstrates robust diagnostic 

performance for cardiac 

dysfunction in diabetic patients. 

Comprehensive analyses have 

reported a sensitivity of 73–84%   

and a specificity of 75–82% for 

this purpose. Notably, a 

concentration threshold of > 490 

fmol/mL yielded 84% sensitivity 

and 75% specificity for detecting 

underlying ischemic heart disease 

in patients.7,9 The clinical 

relevance of these findings is 

underscored by the recent 

consensus guidelines. The Heart 

Failure Association of the 

European Society of Cardiology 

introduced the concept of "heart 

stress," characterizing 

asymptomatic individuals with risk 

factors and elevated NT-proBNP 

levels. Large-scale studies have indicated that 

approximately one-third of adults with diabetes have 

subclinical cardiovascular disease, as detected by 

cardiac biomarkers. Within this context, NT-proBNP 

has emerged as a powerful independent predictor of 

cardiovascular mortality, reflecting the interplay 

between insulin resistance, hyperglycemia-induced 

myocardial dysfunction, and subsequent ventricular 

stress.9,22 

In contrast to NT-proBNP, the absence of significant 

differences in AST levels between patients with diabetes 

and controls highlights the limited sensitivity of this 

biomarker for detecting subclinical cardiac dysfunction 

in diabetes. AST, which is present in the cardiac muscle, 

is a non-specific transaminase enzyme predominantly 

found in the liver and skeletal muscle tissues. This lack 

of cardiac specificity renders AST less suitable for 

detecting the chronic low-grade myocardial stress 

characteristic of diabetic cardiomyopathy, as opposed to 

acute myocardial injury scenarios where more 

substantial cardiac enzyme release occurs.23 The 

observed pattern supports the understanding that patients 

with diabetes and coronary heart disease are 

characterized by chronic myocardial stress rather than 

overt myocardial infarction, necessitating the use of 

more sensitive cardiac biomarkers for early risk 

stratification.24 This finding emphasizes the importance 

of biomarker selection in diabetic populations, in which 

subclinical cardiac abnormalities may precede 

symptomatic disease by year.25 

Table 3: Cardiac biomarker levels stratified by gender within the 
Diabetic Patient Group 

Parameters Male group  

(n = 35) 

Female group 

(n = 35) 

P- value 

NT-proBNP (ng/mL) 0.32 ± 0.21 0.29 ± 0.18 0.60 NS 

AST (IU/L) 24.19 ± 10.44 20.01 ± 8.27 0.07 NS 

Data presented as mean ± SD; P < 0.05 is significant,  

Table 4: Comparative analysis of lipid profile parameters between the 
study groups 

Parameters Patient group  

(n = 70) 

Control group 

(n = 70) 

P-value 

T.C (mg/dl) 193.93 ± 57.48 163.40 ± 34.02 < 0.001 

TG (mg/dl) 224.94 ± 102.84 112.50 ± 35.72 < 0.001 

HDL (mg/dl) 33.95 ± 10.03 40.80 ± 8.28 < 0.001 

LDL (mg/dl) 116.52 ± 46.07 120.99 ± 39.55 0.54   

VLDL (mg/dl) 41.73 ± 19.69 26.69 ± 14.58 < 0.001 

Data presented as mean ± SD; P < 0.05 is significant,  
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The lipid profile abnormalities observed in the present 

study exemplify the classic triad of diabetic 

dyslipidemia, which is characterized by elevated total 

cholesterol, hypertriglyceridemia, reduced HDL 

cholesterol, and elevated VLDL. This atherogenic 

pattern represents a fundamental component of diabetic 

cardiovascular risk and reflects the complex metabolic 

derangements associated with insulin resistance.26–28 The 

pathophysiological basis for these lipid abnormalities 

lies in the insulin-resistant state, characteristic of type 2 

diabetes.29,30 Insulin resistance at the adipocyte level 

results in increased release of free fatty acids into the 

circulation, stimulating hepatic VLDL assembly and 

secretion, thereby contributing to 

hypertriglyceridemia.27 The observed elevation in VLDL 

particles facilitates the exchange of cholesteryl esters 

from HDL and LDL for VLDL triglycerides via 

cholesteryl ester transfer protein, ultimately leading to 

the formation of small dense LDL particles and 

accelerated HDL clearance.31 The reduced HDL 

cholesterol levels observed in the study population are 

particularly concerning, as HDL particles provide crucial 

anti-atherogenic, anti-inflammatory, and antioxidant 

effects through reverse cholesterol transport and 

protection of endothelial function.32 In patients with 

diabetes, HDL particles undergo qualitative impairment, 

becoming glycated and oxidized, which compromises 

their protective cardiovascular functions. This 

dysfunction is mechanistically mediated through insulin 

resistance, which increases hepatic lipase activity and 

HDL catabolism, while simultaneously depressing 

apolipoprotein A-I production.33,34 

The concurrent elevation of NT-proBNP and 

atherogenic dyslipidemia in diabetic patients with heart 

disease creates a compounding cardiovascular risk 

profile that extends beyond traditional risk factors. 

Studies have consistently demonstrated that the 

triglyceride-to-HDL cholesterol ratio serves as a robust 

cardiovascular risk predictor in patients with type 2 

diabetes and is often superior to conventional lipid 

parameters.35,36 The metabolic clustering of high 

triglycerides, low HDL cholesterol, and elevated total 

cholesterol observed in this study represents the broader 

phenotype of diabetic dyslipidemia, which serves not 

only as a marker of cardiovascular risk but also as a 

therapeutic target.37 The integration of NT-proBNP 

assessment into routine diabetic care aligns with recent 

American Diabetes Association guidelines, which 

recommend biomarker testing to identify patients at the 

highest risk of progressing to symptomatic heart failure. 

The biomarker-guided approach facilitates the early 

identification of subclinical cardiac dysfunction, 

enabling timely implementation of evidence-based 

cardiovascular protective therapies and lifestyle 

interventions before irreversible myocardial damage 

occurs.38,39 

5. LIMITATIONS  

While this study provides valuable insights into the 

utility of cardiac biomarkers in patients with diabetes, 

several limitations warrant consideration. This cross-

sectional design provides only a snapshot of biomarker 

levels and lipid profiles, limiting the assessment of 

temporal relationships and disease progression. Future 

longitudinal studies incorporating serial NT-proBNP 

measurements and comprehensive echocardiographic 

assessments would enhance the understanding of 

biomarker kinetics in diabetic cardiomyopathy 

progression. 

6. CONCLUSION 

The findings of the current study demonstrate that NT-

proBNP is a superior biomarker than AST for identifying 

chronic myocardial stress and subclinical cardiac 

dysfunction in diabetic patients with cardiovascular 

disease. The concurrent presence of atherogenic 

dyslipidemia further amplifies cardiovascular risk in this 

population. These results support the integration of NT-

proBNP assessment into routine diabetic care protocols, 

alongside comprehensive lipid profile management, to 

facilitate early risk stratification and the implementation 

of preventive interventions. Such an approach may 

ultimately reduce the burden of cardiovascular 

complications in this high-risk diabetic cohort, aligning 

with contemporary guidelines that emphasize 

biomarker-guided cardiovascular risk assessment and 

management. 
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