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Abstract: 

Background: Cardiovascular diseases (CVD) encompass a range of disorders 

affecting the heart and blood vessels and are leading contributors to sudden 

death. This article investigates the role of liver function tests (LFTs) as 

diagnostic and discriminatory tools for CVD, particularly heart disease and 

ischemic stroke. Method: A cohort of sixty-two individuals aged 48 to 68, 

including patients with heart disease (HD), ischemic stroke (IS), and healthy 

(control), was studied. Thirteen biochemical indicators from the LFT panel were 

measured. Results: Our results revealed significant differences (p < 0.05) in 

five indicators: total bilirubin (TBIL), direct bilirubin (DBIL), indirect bilirubin 

(IBIL), total biliary acid (TBAc) and the aspartate aminotransferase/alanine 

aminotransferase ratio (AST/ALT) among CVD patients. Notably, TBIL, DBIL, 

IBIL, and TBAc levels were significantly lower in heart disease and ischemic 

stroke patients compared to controls. Additionally, the AST/ALT ratio was 

significantly elevated in heart disease patients versus controls, while differences 

between ischemic stroke and control groups were less pronounced. Conclusion: 

These findings indicate that LFTs could enhance early diagnosis and risk 

stratification in cardiovascular assessments, advocating for further research to 

develop standardized guidelines for their clinical use in diagnosis and 

management of cardiovascular diseases. 

Keywords: Cardiovascular Diseases (CVD), Liver Function Tests (LFTs), 

Heart Disease (HD), Ischemic Stroke (IS), Bilirubin, Biliary Acid and 

AST/ALT ratio. 
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أهشاض القلت والأوعٍخ الذهىٌخ رشول هجوىعخ هي الاظطشاثبد الزً رؤثش على القلت والأوعٍخ  الخلفٍخ:

الذهىٌخ ورعزجش هي الأسجبة الشئٍسٍخ للىفبح الوفبجئخ. هزٍ الوقبلخ صووذ لزقٍٍن دوس اخزجبساد وظبئف 

السكزخ الكجذ كأدواد رشخٍص وروٍٍض لأهشاض القلت والأوعٍخ الذهىٌخ، وخبصخ أهشاض القلت و

 84و 84روذ دساسخ هجوىعخ هي اثٌٍي وسزٍي فشداً رزشاوح أعوبسهن ثٍي  الطشٌقخ: الذهبغٍخ الإقفبسٌخ.

عبهًب، ثوب فً رلك هشظى القلت والسكزخ الذهبغٍخ الإقفبسٌخ والأصحبء كوجوىعخ قٍبسٍخ. رن قٍبط ثلاثخ 

كشفذ الٌزبئج عي اخزلافبد  زبئج:الٌ عشش هؤششًا هي هىششاد الكٍوىحٍىٌخ هي اخزجبساد وظبئف الكجذ.

(، والجٍلٍشوثٍي TBIL( فً خوسخ هؤششاد كٍوىحٍىٌخ رعوٌذ )الجٍلٍشوثٍي الكلً )p  <0.00كجٍشح )

( وًسجخ TBAc(، وحوط الصفشاء الكلً )IBIL(، والجٍلٍشوثٍي غٍش الوجبشش )DBILالوجبشش )

( ( ثٍي هشظى أهشاض القلت AST/ALTأسجبسربد أهٌٍىرشاًسفٍشاص/ألاًٍي أهٌٍىرشاًسفٍشاص( )

كبًذ أقل ثشكل   TBAcو  IBILو  DBILو TBILوالأوعٍخ الذهىٌخ. والجذٌش ثبلزكش أى هسزىٌبد 

هلحىظ فً هشظى أهشاض القلت والسكزخ الذهبغٍخ الإقفبسٌخ هقبسًخ ثبلاصحبء. ثبلإظبفخ إلى رلك، كبًذ 

بسًخ ثبلاصحبء ، فً حٍي كبًذ هشرفعخ ثشكل هلحىظ فً هشظى أهشاض القلت هق AST/ALTًسجخ 

رشٍش هزٍ الٌزبئج  الخلاصخ: الاخزلافبد ثٍي السكزخ الذهبغٍخ الإقفبسٌخ وهجوىعبد الاصحبء أقل وظىحًب.

إلى أى اخزجبساد وظبئف الكجذ ٌوكي أى رعضص الزشخٍص الوجكش ورقٍٍن الوخبغش ًزٍجخ أهشاض القلت 

هي الجحىس لزطىٌش إسشبداد هىحذح لاسزخذاههب السشٌشي  والأوعٍخ الذهىٌخ، هوب ٌذعى إلى إجشاء الوضٌذ

 فً رشخٍص وإداسح أهشاض القلت والأوعٍخ الذهىٌخ.

(، LFTs(، اخزجبساد وظبئف الكجذ )CVDأهشاض القلت والأوعٍخ الذهىٌخ ) الكلمات المفتاحية:

 / ASTوًسجخ (، الجٍلٍشوثٍي، حوط الصفشاء IS(، السكزخ الذهبغٍخ الإقفبسٌخ )HDأهشاض القلت )

ALT 

Introduction: 

Cardiovascular disease (CVD) encompasses ischemic and hemorrhagic 

conditions affecting the heart, brain, and other tissues. The World Health 

Organization (WHO) has indicated that cardiovascular diseases are the primary 

cause of death followed by diabetes. CVDs can be caused by five global risk 

factors contributing to CVD-related deaths include arteriosclerosis, high blood 

pressure, hyperlipidaemia, diabetes mellitus and obesity [1]. The range of 

conditions classified under this term is broad and includes heart disease (HD), 

strokes, and various other conditions. 

According to the Global Burden of Disease, the prevalence of CVD rose from 

271 million in 1990 to 523 million in 2019, while deaths related to CVD 

increased from 12.1 million to 18.6 million during that time frame [2]. This 

refer to that the difficulties in diagnosing and treating cardiovascular disease 

(CVD), despite years of significant advancements and clinical initiatives, 

remain substantial. Numerous studies indicate that a range of early damaging 

events, including oxidative stress, inflammatory responses, ion imbalances, and 

metabolic disruptions occur in the body during the onset and progression of 
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cardiovascular disease [3]. These disturbances harm endothelial cells, neurons, 

and glial cells, significantly impacting the circulatory and nervous systems, 

leading to alterations in many DNA, protein, and metabolite molecules [4].  

On the other hand, previous studies concluded that there are relationship 

between liver functions and cardiovascular disease [5-7]. One of these studies 

believed that albumin has a notable connection with cardiac dynamics and 

inflammation, sharing several traits with the risk factors that exacerbate 

cardiovascular disease. It found that serum albumin levels could predict 

cardiovascular disease (CVD) deaths in individuals aged 55 to 85 year [7]. 

Another study reported that higher serum albumin levels, even within normal 

ranges, were linked to a lower risk of developing CVD within three years, while 

all-cause mortality showed no correlation. Chronic low serum albumin was not 

connected to mortality or new cases of CVD. However, a decrease in serum 

albumin could serve as an early warning sign for CVD, even when levels 

remain normal. Additionally, serum bilirubin seems to be associated with CVD 

events, including myocardial infarction and death, in patients without liver 

disease [6]. Also, the correlation of liver enzymes, aspartate aminotransferase 

and alanine aminotransferase (AST and ALT), with CVD was suggested by 

Adibi and his colleagues. Their study reported that the AST/ALT ratios were 

linked to coronary atherosclerosis in patients assessed through coronary 

angiography, and this relationship was found to be independently significant 

from other predictors in metabolic syndrome and C-reactive protein (CRP) 

levels [5]. 

Liver function tests (LFTs) are routinely conducted even in normal conditions, 

but elevated levels may indicates to pathological conditions and can lead to 

complicated clinical interventions. Meanwhile, some patients may have critical 

liver disease that was previously undetected. Since some studies have assumed 

that LFTs may be correlated with a higher risk of coronary artery disease 

(CAD), this study aims highlighting a LFTs to determine its relationship with 

CVD. Thus, it may be feasible to identify these substances as potential 

biomarkers for researching, diagnosing and discrimination between 

cardiovascular diseases, particularly heart diseases (HD) and ischemic stroke 

(IS). 

2. Materials and methods 

2-1- Study design and participants:  
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A case-control study was conducted to explore the biochemistry changes for 

liver function tests associated with heart disease (HD) and ischemic stroke (IS). 

The study included patients who visited Al - Nasiriyah Teaching Hospital, Thi-

Qar Province where it was performed during four months from February to 

May, 2024. Based on diagnostic evaluations by healthcare professionals, sixty-

two individuals, aged (48 to 68 year), gave their informed consent to participate 

in this study as volunteers. The subjects were categorized into three groups as 

HD, IS and control groups. Firstly, the patients with Heart Disease, HD group, 

consisting of 20 patients included seven coronary heart disease (CHD), five 

bradycardia, three heart failure (HF) and five acute myocardial infarction 

(AMI). Secondly, Ischemic Stroke patients, IS group, comprising 17 patients 

and thirdly a control group comprising 25 individuals without any observable 

symptoms or history of cardiovascular disease (CVD). Demographic data as 

shown in table 1, including sex and age, were collected, and each participant 

underwent a clinical chemistry test to exclude the patients with other diseases. 

Table 1: Demographic information for participated subjects in groups of study 

based on sex and age. 

Clinical 

traits 
 Control HD IS 

Demographic information 

Sex 
Male 13 11 10 

Female 12 9 7 

Age (years)  52 ± 4 64 ± 5 63 ± 5 

 

2.2. Blood specimens and sample preparation 

The venous blood samples (5 ml), after an overnight fast, from each participant 

were collected into dry vacutainer tubes as well as 5 mL vacutainer tubes 

containing ethylenediaminetetraacetic acid (EDTA). At the same day, collected 

blood samples were centrifuged at 1500 r/min and 4 °C for 15 minutes to obtain 

serum for chemistry assays using an automatic biochemical analyzer (Cobas-

311, Switzerland). Plasma also was collected and stored at –80 °C for future 

analysis. 

3. Results and Discussion 
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The clinical characteristics of participants in three study groups (control, HD, 

and IS groups) are outlined in Table 1 including liver function test parameters 

(Total protein, Albumin, Globulin, Prealbumin, Total bilirubin, direct bilirubin, 

Indirect bilirubin, Total biliary acid, Alkaline phosphatase, Alanine 

aminotransferase (ALT), Aspartate aminotransferase (AST), AST/ALT, 

Albumin/globulin) as  biochemical indicators. Despite the limited number of 

subjects, which is a common issue in population-based disease studies, the chi-

square test and ANOVA revealed significant differences (p<0.05) in five out of 

thirteen tests. These traits included total bilirubin (TBIL), direct bilirubin 

(DBIL), indirect bilirubin (IBIL), Total biliary acid (TBAc) and aspartate 

aminotransferase/alanine aminotransferase ratio (AST/ALT).  

The results presented in Table 2, following statistical analysis, showed strong 

performance on both the calibration and validation sets. The accuracy, 

sensitivity, and AUC values were sufficient to distinguish between the HD and 

IS groups, as well as between CVD and non-CVD groups. A univariate 

statistical analysis, including paired t-tests (p-values) and fold changes (ratios), 

was conducted to compare all study groups. The p-values and fold changes for 

clinical traits were calculated using the Benjamini–Hochberg procedure, which 

establishes a significance threshold of 0.05 for p-values [8, 9]. The four 

substances associated with bilirubin metabolism and bile production (TBIL, 

DBIL, IBIL and TBAc) exhibited low significantly changed in HD and IS 

patients compared to the control groups.  

The four clinical parameters in the HD, IS, and control groups revealed 

significant differences in their levels. It is well established, in aging, that liver 

dysfunction is one of risk factors for various physiological processes, 

contributing to a higher prevalence of cardiovascular disease (CVD).  

Table 2: A univariate statistical analysis, including paired t-tests (p-values) and 

fold changes (ratios) for biochemical indicators which were expressed as mean 

± standard deviation. The p-values and fold changes were calculated using the 

Benjamin–Hochberg procedure, a significant difference was established based 

on significance threshold (p < 0.05). 

Clinical traits Control HD IS 
Fold 

change 
p-value 

Biochemical 

indicators 
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Total protein 63.4±9.0 63.1±7.7 65.8±7.2 0.41 0.664 

Albumin 39.1 ±7.4 38.4±5.4 39.5±5.4 0.58 0.564 

Globulin 24.3±1.6 24.7±2.7 25.8±1.8 0.52 0.599 

Albumin/globulin 1.5±0.3 1.6±0.3 1.6±0.2 0.42 0.521 

Prealbumin 199.4±108.8 203.8±68.6 259.0±57.8 1.67 0.204 

Total bilirubin 24.3±21.1 14.1±3.4 7.9±3.7 4.14 0.025* 

Direct bilirubin 12.0±13.0 4.5±1.8 2.8±1.3 4.1 0.026* 

Indirect bilirubin 12.3±8.1 9.6±2.6 5.1±2.4 4.41 0.020* 

Total biliary acid 14.0±2.5  12.2±3.9 10.4±2.9 4.45 0.018* 

Alkaline 

phosphatase 

130.8±18.3 85.2±7.5 73.7±8.5 2.09 0.14 

Alanine 

aminotransferase 

(ALT) 

35.7±15.1 13.9±5.3 15.9±4.0 2.25 0.122 

Aspartate 

aminotransferase 

(AST) 

57.3±20.4 38.8±15.4 19.5±5.0 1.66 0.206 

AST/ALT 1.5±0.8 2.7±0.5 1.2±0.6 5.1 0.012* 

The total bilirubin in the blood is the combination of both direct (conjugated), 

the part of total bilirubin that is conjugated with glucose and making it water-

soluble, and indirect (unconjugated), the unconjugated portion which is not 

water-soluble and originates from the breakdown of hemoglobin. Bilirubin, 

especially unconjugated bilirubin, possesses antioxidant properties. Research 

indicates that elevated levels of indirect bilirubin may be linked to a lower risk 

of cardiovascular diseases, attributable to its capacity to counteract oxidative 

stress [10]. DBIL levels serve as a marker for liver function. When liver 

function is compromised, direct bilirubin levels may rise, potentially correlating 

with cardiovascular risk factors like inflammation and metabolic syndrome. 

Both forms of bilirubin can indicate underlying inflammatory processes, and 

chronic inflammation is a recognized factor in the development of heart 

diseases. Bilirubin may offer protective benefits against heart disease. 

Additionally, bilirubin (TBIL, DBIL and IDBIL) levels can contribute to a 
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comprehensive evaluation of risk factors associated with heart disease. Also, 

biliary acids are intricately linked to cardiovascular risk through their roles in 

metabolism, inflammation, cholesterol regulation, and gut health. 

Understanding these relationships can help in assessing and managing 

cardiovascular risk more effectively. The relationship between total biliary acid 

levels and cardiovascular risk is complex, with high levels indicating metabolic 

dysfunction and specific profiles potentially offering protective effects. Several 

studies have indicated that altered total biliary acid levels may serve as 

biomarkers for cardiovascular risk. High levels of biliary acids can reflect 

metabolic dysfunction, while specific bile acid profiles may have protective 

effects against cardiovascular diseases [11-14]. Additionally, the role of TBAc 

in the context of ischemic stroke was noted. It is intricately linked to the 

mechanisms underlying ischemic stroke through their effects on cholesterol 

metabolism, inflammation, endothelial function, gut health, and overall 

metabolic regulation. Understanding these relationships can provide insights 

into potential preventive strategies and therapeutic targets for reducing ischemic 

stroke risk. Cholesterol metabolism and excretion is affected by dysregulation 

of bile acid levels which can lead to increased cholesterol accumulation in blood 

vessels, contributing to atherosclerosis, which is a significant risk factor for 

ischemic stroke. Some studies suggest that altered bile acid profiles may be 

predictive of ischemic stroke risk. These researches indicated that high levels of 

certain bile acids can signal increased cardiovascular risk, while specific bile 

acid compositions might be associated with better outcomes for patients [12, 15-

17]. Conversely, certain bile acid compositions may offer protective effects, 

improving metabolic health and reducing inflammation, which could lead to 

more favourable outcomes for at-risk patients. This connection between bile 

acid levels and ischemic stroke risk indicates the potential utility of bile acid 

profiles as biomarkers in clinical practice. Monitoring these levels could 

facilitate the identification of individuals at higher risk and inform preventive 

strategies, emphasizing the importance of bile acids in cardiovascular disease 

management. The interplay between bile acid levels and ischemic stroke risk 

underscores the importance of understanding bile acid metabolism in 

cardiovascular health. 

We can conclude from the above that there is an inverse relationship between 

levels of substances related to bilirubin metabolism and bile production and 

cardiovascular risk. Thus, the result of this study were similar with previous 
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studies and confirmed the low significantly value of bilirubin levels between 

CVD and control groups. 

On the other hand, AST/ALT ratio has emerged as a significant biomarker in 

the context of cardiovascular diseases (CVD). Traditionally associated with 

liver function, this ratio is increasingly recognized for its potential implications 

in cardiovascular health, particularly in assessing risk and predicting outcomes 

in heart disease. Previous research found a significant link between elevated 

AST/ALT ratios and cardiovascular risk factors. A study reported that higher 

ratios are associated with an increased risk of cardiovascular events, especially 

in men, suggesting the ratio offers additional prognostic information beyond 

conventional risk factors[18]. Furthermore, the AST/ALT ratio correlates with 

metabolic conditions like non-alcoholic fatty liver disease (NAFLD), which is a 

notable risk factor for cardiovascular disease. Elevated liver enzymes in 

NAFLD patients imply that the ratio may reflect broader metabolic issues 

contributing to cardiovascular risk [19]. This ratio can be influenced by many 

factors, such as age, sex, and the presence of liver disease, which can distort its 

interpretation in the context of cardiovascular disease. For example, although 

elevated AST levels may indicate myocardial damage, they may also result 

from liver disease, complicating the clinical picture. Some studies suggest that 

the AST/ALT ratio may improve risk prediction models, while other studies 

suggest that it does not significantly improve the discriminatory power of 

cardiovascular risk assessment tools [20]. Thus, highlighting on this ratio needs 

to more research to clarify the role of the AST/ALT ratio in cardiovascular risk 

stratification. Although there are no significant changes in the values of 

Aspartate aminotransferase to Alanine aminotransferase ratio among all groups, 

our results show the high significant AST/ALT ratio between HD and control 

groups unlike its low value between IS and control groups. This result may be 

used as effective indicator for discrimination between HD and IS based on high 

or low AST/ALT than its normal level 

In conclusion, the AST/ALT ratio presents a promising biomarker for assessing 

cardiovascular health. Its association with various cardiovascular risk factors 

and outcomes suggests that it may serve as a valuable adjunct in the evaluation 

of patients at risk for heart disease. However, further studies are essential to 

validate its clinical utility and elucidate the mechanisms connecting liver 

function to cardiovascular disease. Investigating AST/ALT ratio in different 

conditions and its interaction with other biomarkers of cardiovascular disease 
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may enhance its clinical utility. Furthermore, investigating the underlying 

mechanisms associated with liver function and cardiovascular pathology may 

provide insights into potential therapeutic targets for reducing cardiovascular 

risk. 
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