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Abstract: Objective: This study aimed to investigate the value of Gensini score and interleukin-1 receptor antagonist 
(IL-1ra) in assessing the condition and prognosis of patients with coronary heart disease (CHD). Methods: According 
to their condition, 175 patients were divided into stable angina group (SA, 60 cases), unstable angina group (UA, 60 
cases) and acute myocardial infarction group (AMI, 55 cases). The Gensini score, GRACE score, IL-1ra and troponin 
(Tn) were compared in the three groups. The correlation between Gensini score and GRACE score, IL-1ra and Tn, 
were explored. The patients were divided into death group (21 cases), adverse cardiovascular events group (MACE, 
50 cases) and good prognosis group (104 cases) according to clinical outcomes. The ROC curve with regard to 
Gensini score, IL-1ra and the clinical outcome was plotted. Results: With the exacerbation of the disease, the Gen-
sini score, GRACE score, IL-1ra and Tn were significantly higher in patients with CHD (P<0.05). Correlation analysis 
showed a positive association between Gensini score and GRACE score (r=0.9751, P<0.05). IL-1ra showed a posi-
tive association with Tn level (r=0.9731, P<0.05); Gensini score and IL-1ra had an area under the curve (AUC) of 
0.9350 and 0.9499 for adverse CHD outcome, respectively (P<0.001). Conclusion: Gensini score and IL-1ra reflect 
better the severity of CHD in patients with CHD, and also the AUC of 0.9350 and 0.9499 (P<0.001). It can be used 
in the prognostic evaluation of patients with CHD.
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Introduction

Coronary heart disease (CHD) is a kind of com-
prehensive disease caused by carotid artery 
atherosclerosis. It is characterized by luminal 
narrowing or blockage, resulting in a series of 
lesions such as ischemia and hypoxia and then 
injury and necrosis, which is also known clini-
cally as ischemic heart disease [1, 2]. CHD is a 
common and frequently-occurred cardiovascu-
lar diseases. Rheology has shown that the 
number of deaths from CHD worldwide is as 
high as 17 million cases each year. With the 
improvement of the living standards of Chinese 
residents and the adjustment of dietary struc-
ture, the morbidity and mortality of cerebrovas-
cular diseases have been significantly incre- 
ased. Reports showed that CHD was a leading 
cause of death in 2009 [3, 4]. CHD is usually 
with rapid onset, critical condition, and poor 

prognosis, which brings a serious burden to  
the patients and their families. Patients with 
CHD require long-term follow-up and regular re-
examination, which also brings great medical 
pressure to society [5].

Accurate diagnosis and prognosis assessment 
are important measures to improve the quality 
of life of CHD patients. Currently, the common 
examination methods for CHD include routine 
examination, echocardiography, nuclear cardi-
ac imaging, and coronary CT imaging, etc. 
However, nuclear cardiac imaging is suitable  
for the detection of myocardial metabolism and 
myocardial contractility, which makes it difficult 
to assess the degree of coronary artery steno-
sis visually. Performing imaging procedures 
requires a high level of experience and is diffi-
cult to perform in primary hospitals. Coronary 
angiography remains the gold standard for the 
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evaluation of CHD and could not be replaced  
by any noninvasive test [6-8].

The Gensini score is a common method for 
evaluating the degree of coronary artery dis-
ease in clinical practice. Studies have con-
firmed that the score is of good value in the 
assessment of condition in CHD patients [9]. A 
retrospective analysis of 180 patients with 
CHD showed that the Gensini score was signifi-
cantly different from that of individuals, and 
further analysis showed a correlation between 
Gensini score and patient prognosis [10]. 
Interleukin-1 receptor antagonist (IL-1ra) is a 
receptor that binds to cytokines and exerts  
biological effects. A study has shown that  
IL-1ra can promote endothelial cell activation, 
increase the secretion of adhesion factor and 
enhance leukocyte adhesion, and has been 
shown to be closely related to atherosclerosis 
[11]. The study aimed to investigate the feasi-
bility of the Gensini score and IL-1ra in progno-
sis assessment of CDH patients, so as to pro-
vide a theoretical reference for improving the 
outcomes of CHD patients.

Materials and methods

Baseline data

One hundred and seventy-five patients with 
CHD from May 2019 to January 2020 were 
enrolled, and they were divided into stable  
angina group (SA, 60 cases), unstable angina 
group (UA, 60 cases) and acute myocardial 
infarction group (AMI, 55 cases) according to 
their conditions.

Inclusion criteria: (1) subjects met the diagnos-
tic criteria for CHD in the American Guidelines 
for the Diagnosis and Treatment of Coronary 
Heart Disease [12] and showed obvious symp-
toms; (2) the subjects were clearly conscious 
and had no difficulties in communication; (3) 
the medical records were complete; (4) the 
study had been approved by the Ethics Com- 
mittee of Taihe Hospital; (5) the subjects had 
signed the informed consent form; (6) ≥18 
years old.

Exclusion criteria: (1) those combined with me- 
ntal disorders or mental retardation; (2) those 
who had been diagnosed with other cardiovas-
cular diseases (congenital heart disease, car-
diomyopathy, etc.); (3) those who had under-

gone heart transplantation; (4) those with  
other serious medical conditions (heart failure, 
respiratory failure, etc.); (5) those with systemic 
immune system diseases or infections; (6) 
those who were pregnant or breastfeeding. 

Elimination criteria: (1) those who were lost to 
follow-up; (2) those who volunteered to with- 
draw.

Intervention methods

Coronary artery score: Coronary angiography 
was performed in all subjects, and the stenosis 
of the left main coronary artery, left anterior 
descending, left circumflex and right coronary 
arteries was evaluated in conjunction with the 
imaging findings. The lesion was considered 
normal if there was no abnormality or <50% 
stenosis; A single lesion was confirmed if  
there was ≥50% stenosis in any of the above 
arteries, and a multi-branch lesion was con-
firmed if there was ≥50% stenosis in two or 
three arteries. According to the American Heart 
Association’s Gensini score, a score of 1 is 
assigned for stenosis ≤25%, 2 for 26%-50%, 4 
for 51%-75%, 8 for 76%-90%, 16 for stenosis 
91%-99%, and 32 for complete occlusion [13], 
and the final Gensini score is obtained by multi-
plying the stenosis score of the evaluated 
artery by the correlation coefficient.

GRACE score: GRACE score is a tool that can 
evaluate the risk and prognosis of ischemic 
adverse events in CHD patients, covering age, 
systolic blood pressure, pulse, blood creatinine 
and other indicators. The sum of the scores of 
each indicator is the GRACE score. Scores of 
0-109 points represent low-risk, scores of 110-
140 represent intermediate-risk, and scores of 
141 and above represent high-risk [14].

Laboratory indices: Blood samples were re- 
trieved from the cubital veins of the enrolled 
subjects, centrifuged, and reserved for later 
use. The IL-1ra levels of the blood samples are 
detected by enzyme-linked immunosorbent 
assay (ELISA). The application kits are all pur-
chased from Shanghai Jingkang Biological 
Engineering Co., Ltd. The operation was carried 
out in strict accordance with the kit instruc-
tions. The troponin (Tn) level was analyzed with 
an automatic analyzer, and the average value 
of each index was tested 3 times, and the aver-
age value was the final result.



Value of Gensini score and interleukin-1 receptor antagonist

10423 Am J Transl Res 2021;13(9):10421-10427

Statistical method

Collected data were entered into the EXCEL 
form with SPSS 22.0 as the data analysis tool. 
If the data conformed to the normal distribu-
tion, the count data were expressed as [n (%)]. 
Chi-square test was used for difference analy-
sis. Measurement data were expressed as 
(mean ± standard deviation), t test was used 
for difference analysis between groups, and 
Spearman was used for correlation analysis. 
P<0.05 indicated that the difference was 
significant.

Results

Comparison of baseline data

General data such as sex, age, weight, BMI,  
etc. of patients in SA, UA and AMI groups were 
measured separately, and the comparison 
between the groups showed that there was  
no significant difference in the above indices 
among the three groups, which was compara-
ble (P>0.05) (Table 1).

Comparison of the differences between Gen-
sini score and GRACE score in patients with 
different conditions

As the disease condition worsened, the Gen- 
sini score and GRACE score of CHD patients 
showed a gradual increase, and between-group 
comparisons showed that the Gensini and 
GRACE scores in AMI group was higher than 
that in UA group (P<0.05). The Gensini score 
and GRACE score of patients in UA group was 
higher than that of patients in SA group (P< 
0.05) (Figure 1).

Comparison of IL-1ra and Tn levels

Blood samples were collected from patients in 
SA, UA and AMI groups and laboratory tests 
were performed, and it was found that the 
IL-1ra and Tn levels in blood samples from CHD 
patients showed a gradual increase as the  
disease worsened. IL-1ra and Tn levels were 
higher in AMI group than in UA group (P<0.05), 
and IL-1ra and Tn levels were higher in UA  
group than in SA group (P<0.05) (Figure 2).

Figure 1. Comparison of the differences between 
Gensini score and GRACE score in patients with dif-
ferent conditions. #Means P<0.05 in comparison 
with SA group, and *means P<0.05 in comparison 
with UA group.

Table 1. Comparison of baseline data (
_
x  ± s)/[n (%)]

Baseline data SA (n=60) UA (n=60) AMI (n=55) t/X2 P
Gender Male 37 34 32 0.547 0.362

Female 23 26 23
Average age (years) 49.19±3.22 49.35±3.41 48.98±3.51 0.036 0.987
Average weight (kg) 63.38±3.43 63.87±3.61 64.01±2.87 0.066 0.917
Average BMI (kg/m2) 23.22±2.11 23.19±2.01 23.41±2.03 0.871 0.317

Figure 2. Comparison of IL-1ra and Tn levels in pa-
tients with different conditions. #Means P<0.05 in 
comparison with SA group, and *means P<0.05 in 
comparison with UA group.
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Comparison of Gensini score and GRACE score 
in CHD patients with different outcomes

The enrolled CHD patients were divided into 
death group (21 cases), adverse cardiovascular 
event group (MACE, 50 cases) and good prog-
nosis group (104 cases) according to the clini-
cal outcome after 30 days of follow-up. The 
Gensini score and GRACE score of death group 
were significantly higher than MACE group, and 
the Gensini score and GRACE score of MACE 
group were significantly higher than good prog-
nosis group (P<0.05) (Figure 3).

Comparison of IL-1ra and Tn levels in CHD 
patients with different clinical outcomes

Patients with CHD were grouped according to 
clinical outcomes and laboratory tests were 
performed to compare the serum IL-1ra as well 
as Tn levels between groups (P<0.05). The 
IL-1ra and Tn levels were higher in death group 
than in MACE group, and higher in MACE group 
than in good prognosis group (P<0.05) (Figure 
4).

Correlation analysis of Gensini score and 
GRACE score, IL-1ra and Tn levels in CHD 
patients

Gensini score showed a positive relationship 
with GRACE score (r=0.9751, P<0.05) and 
IL-1ra was positively correlated with the Tn level 
(r=0.9731, P<0.05) (Figure 5).

The value of Gensini score and IL-1ra for poor 
prognosis of CHD

The area under the curve (AUC) of Gensini score 
was 0.9305 with 95% CI=0.8528-1.0000 (P< 
0.001) and of IL-1ra was 0.9499 with 95% 
CI=0.8942-1.0000 (P<0.001) for poor progno-
sis (Figure 6).

Discussion

CHD is a common chronic disease and its inci-
dence will continue to rise with the aging of 
Chinese society and the adjustment of dietary 
and living patterns. Studies have shown that 
with the progression of individual atheroscle-
rotic disease, CHD patients may develop vari-
ous pathological symptoms such as angina, 
myocardial infarction, arrhythmias, and in some 
patients, sudden death may occur as a result  
of cardiac arrest. Therefore, it is important  
to perform early diagnosis and evaluation of 
CHD patients, and provide targeted clinical 
interventions to reduce the mortality rate [15].

There are many clinical studies on the diagno-
sis and prognosis evaluation of CHD patients, 
but the diagnostic methods may exhibite some 
limitations. For example, although coronary CT 
is a non-invasive assessment tool for CHD, it is 
seldom applied due to its complex procedures 
for operators; MRI or nuclear cardiac imaging 
provides myocardial metabolism, activity and 
the function of each chamber of the heart, it is 
not intuitive enough to assess coronary steno-
sis and is expensive as well, thus its applicabil-

Figure 3. Comparison of the differences between 
Gensini score and GRACE score in CHD patients 
with different clinical outcomes. #Means P<0.05 in 
comparison with death group, and *means P<0.05 in 
comparison with MACE group.

Figure 4. Comparison of IL-1ra and Tn levels in pa-
tients with different clinical outcomes. #Means 
P<0.05 in comparison with death group, and *means 
P<0.05 in comparison with MACE group.
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ity is limited [16]. Cardiac function score is a 
simple tool for evaluating CHD condition, with 
high accuracy. The clinical scales include 
GRACE, TIMI, ACUITY, Duke, Gensini, etc., all of 
which have different scope of application [16]. 
The Gensini score is a scale that can reflect  
the degree of coronary artery stenosis in sub-
jects. It has a wide range of clinical applica-
tions. A study on the correlation between  
cystatin C and Gensini score found that the 
level of cystatin C in patients with CHD was 
positively correlated with Gensini score. The 
Gensini score of non-CHD patients is signifi-
cantly lower than that of CHD patients. Gensini 

score, therefore, could be used to assess the 
condition of CHD [17, 18]. Laboratory indicators 
are also references for the assessment of CHD 
patients’ condition. Tn is one marker of myocar-
dial injury and necrosis, which has important 
significance for the diagnosis of acute myocar-
dial infarction and risk stratification, with a 
diagnostic sensitivity of 100% and a specificity 
of 91% [19]. IL-1ra, a high-affinity cell receptor, 
has been shown to be extensively involved in 
inflammatory processes and is closely related 
to the development of CHD [20]. However, to 
best of our knowledge, no studies had exam-
ined the role of IL-1ra in the assessment of CHD 
condition and prognosis.

In this study, we found that as the condition of 
CHD patients worsened, the levels of Gensini 
score, GRACE score, IL-1ra and Tn showed a 
gradual increase trend, and there were signifi-
cant differences between CHD patients with 
different conditions. A multicenter, retrospec-
tive study indicated that CHD is induced by 
myocardial ischemia caused by atherosclero-
sis. The lesion is characterized by damage  
or necrosis of cardiomyocytes, and as the dis-
ease worsens in patients with CHD, the symp-
toms of coronary artery occlusion become 
more prominent, which directly affects the 
Gensini score and GRACE score [21]. Another 
study conducted on CHD patients showed that 
the pathological process of CHD is actually 
closely related to the inflammatory response. 
The stronger the inflammatory response, the 
faster the disease progresses. That study 
believed that the level of serum inflammatory 

Figure 5. Correlation analysis between Gensini score and GRACE score, IL-1ra and Tn level in CHD patients. Gensini 
score showed a positive correlation with GRACE score (r=0.9751, P<0.05) and IL-1ra showed a positive correlation 
with Tn level (r=0.9731, P<0.05).

Figure 6. The AUC of Gensini score and IL-1ra for poor 
prognosis. AUC of Gensini score for poor prognosis 
was 0.9305 with 95% CI=0.8528-1.0000 (P<0.001) 
and AUC of IL-1ra for poor prognosis is 0.9499 with 
95% CI=0.8942-1.0000 (P<0.001).
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factors could also be used to assess the con- 
dition of patients with CHD [22]. We believed 
the IL-1ra and Tn levels have a theoretical basis 
for evaluating the condition of CHD patients.

There was a significant positive correlation be- 
tween the above indicators (r=0.9751, r= 
0.9731, P<0.05), and it was pointed out that 
GRACE score is a clinical tool for risk stratifica-
tion of CHD, which is useful in guiding treat-
ment strategies as well as the timing of inter-
ventions. Several clinical treatment guide- 
lines, including the 2015 ESC NSTE-ACS Mana- 
gement Guidelines and the NSTE-ACS Diagn- 
osis and Treatment Guidelines (2016), have 
now used GRACE score as a tool for risk strati-
fication and assessment of CHD [23, 24]. The 
positive correlation between the Gensini score 
and the GRACE score suggests that the Gensini 
score also has good application value in the 
assessment of CHD condition and prognosis, 
and we found that the AUC of the Gensini score 
for poor prognosis of CHD was 0.9305, sug-
gesting its high sensitivity. Tn is now widely 
used in clinical practice as a marker of myocar-
dial injury and necrosis, and a study of 90 
patients with asymptomatic CHD showed that 
tracking Tn levels in patients with CHD can  
help assess the disease condition, facilitate 
revision of clinical measures, and improve pa- 
tient outcomes [25]. We speculated that Tn is a 
kind of myocardial specific antigen, which is 
widely found in the cardiac and skeletal muscle 
of individuals, and when individuals have isch-
emic necrosis, Tn will enter the intercellular 
matrix from the myocardium and could be used 
as a specific indicator for assessing myocardial 
injury [26], which is evidenced by the Tn levels 
in CHD patients with different conditions and 
clinical outcomes.

In summary, Gensini score and IL-1ra indicated 
the severity of CHD and can be used in the 
prognosis prediction of CHD patients, which is 
worthy of clinical promotion and application. 
The innovation of this study, the demonstration 
of the feasibility of Gensini score and IL-1ra on 
the assessment of CHD patients’ condition and 
prognosis provides a clinical reference for the 
subsequent studies on CHD patients. The 
shortcoming of this study is that the effects of 
Gensini score and IL-1ra on the long-term prog-
nosis of patients with CHD was not analyzed, 
and need further investigation.
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