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ABSTRACT 
Background: Acute coronary syndrome (ACS) is one of the frequent illnesses and causes of 
mortality worldwide. An easy identifier can assist the physicians to identify a patient with more 
severe coronary artery disease. This has been investigated using serum calcium, although its 
correlation with severity observed during angiography remains unclear. This investigation was 
done to assess the association between serum calcium and the severity of coronary artery 
disease, determined with the SYNTAX score, among patients with ACS. 
Methods: We undertook a cross-section study in Cardiology Department of Ayub Teaching 
Hospital, Abbottabad. Non-probability consecutive sampling was used to include 105 patients 
that had ACS. Coronary disease severity was determined by SYNTAX and serum calcium was 
measured. Data analysis was done on SPSS, and p value of 0.05 was regarded as being 
statistically significant. 
Results: The research entailed 105 patients. Their mean age was 58.94 ± 8.64 years; 70 (66.7%) 
were men and 35 (33.3%) were women. Mean serum calcium was 8.49 ± 0.44 mg/dL and mean 
SYNTAX score was 22.22 ± 6.67. The low, intermediate, and high SYNTAX groups included 55 
(52.4%), 42 (40.0%), and 8 (7.6%) patients, respectively. Between a lower SYNTAX score and a 
lower serum calcium level (p<0.001) a correlation was established between them. The correlation 
of Pearson indicated that there was a moderate negative relationship between serum calcium 
and SYNTAX score (r = -0.658, p<0.001). 
Conclusion: In patients with ACS, continuous lower serum calcium levels led to more severe 
coronary artery disease on the angiography. The simple and inexpensive serum calcium could 
be an extra marker that will help derive more data on disease severity. 
Keywords: Acute Coronary Syndrome, Coronary Artery Disease, Coronary Angiography, 
Serum Calcium, SYNTAX Score 
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Introduction 

Cardiovascular disease is one of the most 
serious health problems. It is among the initial 

causative factors of disease and death and 
causes the death of millions of individuals 

every year. An important portion of this issue 
is coronary artery disease which may cause 
disablement and even early death (1,2). 
Despite the improved prevention and 
treatment methods over the last 20 years, the 
patients of acute coronary syndrome (ACS) 
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still need hospital care. This is in part two 
because of the ageing population and the 
increasing occurrence of hypertension, 
diabetes, high cholesterol, obesity and 
smoking (3,4). 
There are three key conditions that make ACS: 
unstable angina, non-ST-elevation, and ST-
elevation myocardial infarction. These 
disorders are typically caused by the 
obstruction of a coronary plaque and sudden 
drop of the blood flow to the heart. Of interest 
is the extent of coronary disease observable on 
angiography, which can impact treatment 
choices, angiography success in interventions 
like stenting, and subsequent patient 
outcome. Clinical value of patients with more 
severe disease is hence early recognition (2, 5). 
To study the coronary arteries, the coronary 
angiography is highly employed. The 
SYNTAX score is a conventional way of 
stipulating the intricacy and intensity of 
coronary artery disease. Laityte SYNTAX 
scores are worse related to poorer outcome, 
such as death, repeat of myocardial infarction, 
and other major cardiac events (6, 7). 
The difference in severity of the disease 
among patients can be partially attributed to 
known risk factors like hypertension, diabetes 
and smoking. Scientists have thus sought to 
find straightforward and cheap biomarkers 
which can be used to provide useful 
information. They have investigated blood 
glucose markers, heavy metals and high-
sensitivity C-reactive protein whose results 
have varied across the populations (8,9,10,11). 
There are a number of significant roles of 
calcium in the body. It is required in heart 
muscle contraction, blood vessels, cell 
signaling, blood clotting and vascular good 
health. Oxidative stress, inflammation, 
vascular damage, calcium deposition in the 
arterial wall and atherosclerosis have also 

been associated with disruption of calcium 
balance (12,13,14,15). 
The findings presented by previous studies 
are not all the same. Other studies observed 
that decreased serum calcium level was 
correlated with greater coronary disease and 
increased SYNTAX scores (9, 10, 16). The other 
studies implicated that the relationship might 
be diluted once common cardiovascular risk 
factors have been factored in and as such, 
calcium as a clinical marker cannot yet be used 
independently (17, 18). South Asian patients 
are also rather scarce in this region of study, 
yet coronary disease may occur at an earlier 
age and potentially be worse in South Asians. 
There are a number of risks that influence 
coronary atherosclerosis one of them is 
diabetes mellitus, hypertension, dyslipidemia, 
smoking, obesity and other metabolic issues. 
The development of plaque entails 
dysfunction of the endothelium, lipid, 
inflammatory processes, alteration in vascular 
smooth muscle cells, and plaque calcification. 
Normal vascular and myocardial functioning 
depends on calcium, but problematic calcium 
homeostasis can also be associated with 
vascular calcification and cardiovascular 
disease. Angiography provides data on the 
severity of coronary disease as anatomical in 
ACS, whereas SYNTAX provides a 
standardized score of the complexity of the 
lesions. Pakistan has little data on the 
relationship between serum calcium and 
SYNTAX score in ACS patients. This research 
was thus done to establish whether serum 
calcium in ACS patients in a tertiary care 
hospital is related to angiographic severity of 
the disease, as measured by SYNTAX score. 

Methods 
The study took place in the Department of 
Cardiology, Ayub Teaching Hospital, 
Abbottabad, over a period of six months, i.e., 
between October 2025 and March 2026 after 
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the study synopsis was approved and ethical 
approval was granted by Institutional medical 
and ethics review committee via letter no RC-
EA-2025/197 dated 9-7-2025. The sampling 
type was non-probability consecutive 
sampling and 105 eligible patients were 
enrolled. The patients between the ages 18 and 
80 years with the first attack of ACS or with 
signs of ACS specifically indicating a first 
attack ACS were taken into account. Patients 
who had liver disease, chronic kidney disease, 
cardiomyopathy, valvular disease, heart 
failure, or bleeding or clotting disorders were 
not included as these disorders might have 
influenced serum calcium or hampered the 
evaluation of the coronary angiogram. 
Informed consent was signed by all the 
patients after being told about the study. The 
data was measured on a predesigned 
proforma. The data entailed age, sex, marital 
status, residence, and smoking status as well 
as family history of coronary artery disease. 
Blood samples were taken in the morning 
after a few hours of fasting. The arsenazo III 
dye method was used to measure serum 
calcium. Coronary angiography was done 
during routine care, whereby coronary artery 
disease was suspected or diagnosed. The 
angiograms were looked through by two 
seasoned cardiologists. Patients were 
stratified by SYNTAX score low (22 or below) 
vs. intermediate (23-32) vs. high (>32). The 
increase in scores represents more 
complicated coronary disease, such as disease 
of more vessels, longer lesions, or more 
complicated lesion locations. 
The SPSS version 20 was used to analyze data. 
Categorical variables were represented in 
terms of frequencies and percentages. Shapiro 
Wilk test was applied to test the distribution 
of age, serum calcium and SYNTAX score. The 
data were reported as a continuous and either 

mean with standard deviation or as a median 

with interquartile range as was deemed 
necessary. Correlation (Pearson or Spearman) 
was applied based on data distribution. 
Relevant comparisons across groups were 
achieved by using the Mann-Whitney U test or 
independent-samples t-test. A p-value <0.05 
was considered statistically significant. 

Results 
The overall analysis consisted of 105 ACS 
patients. The mean age was 58.94 ± 8.64 years. 
There were 70 (66.7%) men and 35 (33.3%) 
women. Most patients were married (94, 
89.5%), and 56 (53.3%) lived in urban areas. 
There were 71 (67.6) patients with 
hypertension and 57 (54.3) with diabetes with 
69 (65.7) having a family history of coronary 
artery disease and 38 (36.2) having no history. 
Forty-seven patients (44.8) were current 
smokers, 13 (12.4) former smokers and 45 
(42.9) never. Table 1 shows these results. 

Table 1. Baseline demographic and clinical 
characteristics of the study participants (n = 105) 

Variable Frequency (%) /  
Mean ± SD 

Age (years) 58.94 ± 8.64 

Male 70 (66.7) 

Female 35 (33.3) 

Urban residence 56 (53.3) 

Rural residence 49 (46.7) 

Married 94 (89.5) 

Single 11 (10.5) 

Hypertension 71 (67.6) 

Diabetes mellitus 57 (54.3) 

Dyslipidemia 69 (65.7) 

Family history of CAD 38 (36.2) 

Current smoker 47 (44.8) 

Former smoker 13 (12.4) 

Never smoked 45 (42.9) 

STEMI 45 (42.9) 

NSTEMI 32 (30.5) 

Unstable angina 28 (26.7) 

The most prevalent form of ACS was STEMI, 
which was present in 45 (42.9) patients with 
NSTEMI at 32 (30.5) and unstable angina at 28 
(26.7) being the other two most frequent 
conditions. Mean SYNTAX score was 22.22 ± 
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6.67 and mean serum calcium was 8.49 ± 0.44 
mg/dL. There was single-vessel disease in 52 
(49.5%) patients, double-vessel disease in 40 
(38.1%), and triple-vessel disease in 13 (12.4). 
Based on the SYNTAX score, 55 (52.4) patients 
had low severity, 42 (40.0) patients had 
intermediate severity and 8 (7.6) patients had 
high severity. These findings are shown in 
Table 2. 
 

Table 2. Angiographic characteristics and serum 
calcium level (n = 105) 

Variable Value 

Serum calcium (mg/dL) 8.49 ± 0.44 

SYNTAX score 22.22 ± 6.67 

Single-vessel disease 52 (49.5) 

Double-vessel disease 40 (38.1) 

Triple-vessel disease 13 (12.4) 

Low SYNTAX (≤22) 55 (52.4) 

Intermediate SYNTAX (23–32) 42 (40.0) 

High SYNTAX (>32) 8 (7.6) 

 
Calcium levels in serum gradually declined in 
the three SYNTAX bands. The average level of 
calcium was 8.71 +0.40mg/dL in low- 
SYNTAX group, 8.32+ 0.33mg/dL in the 
intermediate group and 7.92 in the high- 
SYNTAX group. One-way ANOVA indicated 
that the difference was statistically significant 
(p<0.001) as presented as Table 3. 

Table 3. Comparison of serum calcium levels 
according to SYNTAX score category (n = 105) 

SYNTAX category n Serum 
calcium 
(mg/dL), 

Mean ± SD 

p-value 

Low(<22) 55 8.71 ± 0.40  

Intermediate(22-32) 42 8.32 ± 0.33  

High(>32) 8 7.92 ± 0.33 <0.001 
One-way ANOVA. 

In correlation analysis, Pearson revealed that 
the serum calcium and SYNTAX score had 
moderate negative correlation (r = -0.658, p 
=0.001). Therefore, patients who had lower 
serum calcium tended to have greater 

SYNTAX scores and worse coronary disease. 
Table 4 shows the correlation. 

Table 4. Correlation between serum calcium 
concentration and SYNTAX score (n = 105) 

Variables Pearson 
correlation (r) 

p-
value 

Serum calcium vs. 
SYNTAX score 

−0.658 <0.001 

Pearson's correlation analysis. 

Discussion 
This research paper explored the relationship 
between patients with ACS, severity of 
coronary artery disease and serum calcium. 
We identified that less the SYNTAX score the 
higher was the serum calcium. A moderate 
and statistically significant negative 
correlation was found between the two 
variables. Simply put, patients who had 
reduced levels of calcium were more likely to 
have complicated coronary disease. Our 
patients had a mean age slightly less than 59 
years old and approximately two out of three 
were men. This trend resembles with other 
ACS patient studies undergoing angiographic 
evaluation with the large population of the 
study being composed of middle aged and 
older men (7,8,9). Other shared cardiovascular 
risk factors were high cholesterol, diabetes, 
and smoking, which concerned our patients. 
There are no secrets in patients who are 
known to have coronary disease and have 
been mentioned in the past ACS studies (1, 2, 

7, 10). 
The key result of this research was that there 
was a negative correlation between serum 
calcium and SYNTAX score (r = -0.658, 
p<0.001). There was also a decrease in serum 
calcium between the low-SYNTAX group and 
intermediate and high-SYNTAX groups. This 
is in accordance with prior studies that have 
demonstrated a reduced level of calcium in 
the patients with more complex coronary 
disease and an increased SYNTAX score (4-6). 
Other researchers have also associated 
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cardiovascular outcomes associated with low 
calcium in ACS being poor (4, 5). This 
association could have a number of biological 
explanations. Calcium plays a role in heart 
muscle contraction, blood vessel functioning, 
cell signaling, platelet functioning and in 
maintaining the vessel lining. Oxidative 
stresses, inflammations, vascular damages, 
and the formation of plaques have also been 
associated with changes in calcium balance. 
The processes can lead to the development of 
coronary artery disease. 
Other basic biomarkers have been analyzing 
in ACS as well. An increase in high-sensitivity 
CRP has been linked to increased coronary 
extent and angiographic severity, indicating a 
role of inflammation (8). More severe 
angiographic disease has been linked to poor 
glycemic control (10). Some of the 
characteristics of a coronary disease have been 
associated with heavy metal exposure, but a 
definite relation with angiographic severity is 
not demonstrated yet (9). These results 
indicate that laboratory routine testing can 
complement the evaluation of cardiovascular 
risk by other relevant data. 
The results can be of practical value since 
serum calcium testing is cheap, universal and 
generally provides results promptly. The 
admission measurement of calcium would 
give some extra information on the patient 
with more severe coronary disease within 
ACS. It must however be combined with 
clinical assessment and angiographic findings 
and not replacement of these. 

Strength of study 
There are some strengths in this study. It 
involved various ACS presentations, 
employed SYNTAX score to determine the 
angiographic severity and employed a 
frequently used laboratory test.  

 
 

Limitations of study 
 There are significant limitations as well. The 
research was cross sectional and was carried 

out at one center hence it demonstrates an 
association but does not provide a cause and 
effect relationship. The prospective follow-up 
of patients was not implemented. We also 
opted not to measure ionized calcium, vitamin 
D or parathyroid hormone and measured total 
serum calcium only. More  
substantial prospective studies required to 
validate these results and determine their 
significance in the long run should be done 
with more than one center. 

Conclusion 
Higher SYNTAX scores in patients with ACS 
were linked to lower serum calcium levels. 
Reduced levels of calcium were also linked 
with a worse angiography-coronary artery 
disease. Estimation of serum calcium could 
offer a cheap and easy source of additional 
information when evaluating ACS patients. It 
is not to be used instead of clinical evaluation 
or coronary angiography.  

Recommendations: A multicenter study 

that is larger and has a longer follow-up 
period is necessary to know whether serum 
calcium could be used to predict 
cardiovascular outcomes in long term. 
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