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Background: To investigate the levels and clinical significance of serum homocysteine (Hcy), high-density
lipoprotein cholesterol (HDL-C), visceral adipose tissue-derived serine protease inhibitor (vaspin), and
visceral fat-specific adipokine (visfatin) in elderly patients with different types of coronary heart disease (CHD).
Methods: A total of 208 elderly patients with CHD admitted to our hospital were selected as the
observation group, and 57 healthy volunteers who received physical examinations during the same period
were selected as the healthy control group. The patients in the observation group were divided into a stable
angina pectoris (SAP) group, an unstable angina pectoris (UAP) group, and an acute myocardial infarction
(AMI) group according to their clinical diagnosis. The levels of serum Hey, HDL-C, vaspin, visfatin, and
coronary angiography Gensini scores were compared among the CHD subgroups and the healthy control
group. Pearson linear correlation analysis was used to analyze the correlation between levels of serum Hcy,
HDL-C, vaspin, and visfatin with Gensini scores in elderly patients with different types of CHD.

Results: The levels of serum Hey and visfatin in the observation group were significantly higher than those
in the healthy control group (P<0.05), while the levels of serum HDL-C and vaspin were significantly lower
than those in the healthy control group (P<0.05). There were statistically significant differences in the levels
of serum Hcy, vaspin, and visfatin among the CHD subgroups (P<0.05). There were statistically significant
differences in the Gensini scores and number of stenotic coronary arteries among the CHD subgroups
(P<0.05). Pearson linear correlation analysis showed that the levels of serum Hcy, HDL-C, vaspin, and
visfatin in the SAP group were not significantly correlated with Gensini scores (P>0.05). However, the levels
of serum Hcy and visfatin in the UAP and AMI groups were positively correlated with Gensini scores (P<0.05),
the level of serum vaspin was negatively correlated with Gensini scores (P<0.05).

Conclusions: The levels of serum Hcy, vaspin, and visfatin vary according to the different types of CHD
and are correlated with the degree of coronary artery stenosis. As such, these serum levels can be used as

sensitive indicators for early detection and disease evaluation.
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Introduction

Coronary heart disease (CHD) is a common disease in
cardiovascular medicine. Coronary atherosclerosis leads
to stenosis and occlusion of the vascular lumen, which
causes myocardial ischemia, hypoxia, and even necrosis.
Epidemiology has shown that CHD is more common in
adult men over 40 years old, and its incidence increases
significantly with age (1). Research reports have shown
that the prevalence of CHD in patients over 60 years old
can be as high as 27.8%. Furthermore, in elderly patients,
CHD is associated with other chronic diseases, such as
hypertension and diabetes, which increase the difficulty of
clinical treatment. Therefore, early diagnosis and disease
evaluation are essential for improving prognosis (2). To
date, some studies have shown that certain serum factors
are related to the occurrence and development of CHD,
but correlation analyses with disease subtypes are relatively
rare (3). Homocysteine (Hcy) is an intermediate product of
methionine metabolism in the body, which has the effect of
damaging vascular endothelial cells and is closely related to
the occurrence of cardiovascular diseases (4). High-density
lipoprotein cholesterol (HDL-C) is a cholesterol receptor
that can transport low-density lipoprotein cholesterol
(LDL-C) to exert its anti-atherosclerotic effect (5). Visceral
adipose tissue-derived serine protease inhibitor (vaspin) is
a new type of adipokine, which plays an important role in
maintaining the stability of the vascular environment (6). As
another adipocyte factor, visfatin, promotes inflammation
and aggravates atherosclerosis (7). However, the expression
levels of serum Hcy, HDL-C, vaspin and visfatin in elderly
patients with different types of coronary heart disease have
not been studied. Accordingly, this study aims to study
the levels and clinical significance of serum Hcey, HDL-C,
vaspin, and visfatin in elderly patients with different types
of CHD, and to provide a new reference basis for the
treatment and evaluation of prognosis in elderly patients
with different types of CHD. We present the following
article in accordance with the STROBE reporting checklist
(available at http://dx.doi.org/10.21037/apm-21-1001).

Methods
General information

A total of 208 elderly patients with CHD admitted to our
hospital between January 2017 and June 2020 were selected
as the observation group. All patients agreed to participate in
this study and signed an informed consent form. The study
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was conducted in accordance with the Declaration of Helsinki
(as revised in 2013). This study was approved by the Sichuan
Provincial People’s Hospital, University of Electronic Science
and Technology of China (No. 20161216). The inclusion
criteria were as follows: (I) those who met diagnostic criteria
for CHD specified by the WHO in 1979 (8) and who were
diagnosed by coronary angiography; (II) those who had a
complete clinical examination and medical records; (III)
those who had not taken drugs to improve myocardial
perfusion before treatment; (IV) age >60 years old. The
exclusion criteria were as follows: (I) patients with severe
arrhythmia, severe valvular heart disease, cardiogenic shock,
or other clinical syndromes; (I) patients with hematological
diseases, malignant tumors, systemic diseases, etc.; (III) male
serum creatinine >2.5 mg/dL, female >2.0 mg/dL; (IV) liver
insufficiency indicated by a liver enzyme result more than
twice the normal value; (V) New York Heart Association (New
York Heart Association, NYHA) grade III or IV heart failure.
The duration of illness in patients in the observation group
was 2-8 years, with an average duration of 5.10+1.25 years.
In the NYHA classification, 71 cases were grade I, 89 cases
were grade II, 41 cases were grade 111, and 7 cases were grade
IV. At the same time, 57 volunteers who received physical
examinations during the same period were selected as the
healthy control group. All patients with coronary artery
disease were examined by coronary angiography.

Studymethod

Collection of clinical data

General data of patients with CHD and the control
group were collected on the day of examination, and
all patients with CHD were followed up for 3 months.
General information included name, gender, age, disease
course, body mass index (BMI), years of smoking, NYHA
classification, and presence of comorbid diseases. Levels of
C-reaction protein (CRP), fasting plasma glucose (FPG),
total cholesterol (T'C), triglyceride (T'G), and fasting insulin
(FINS) were also measured.

Index detection

On the day of physical examination of the healthy control
group and the observation group, and within 24 hours
of admission, blood was collected from a vein and stored
for testing. The QR-5200 model automatic biochemical
analyzer (Hunan Haiyuan Medical Technology Co.,
Ltd., Hunan, China) was used to detect the biochemical
indicators. The Hey level was detected by the cyclic

Ann Palliat Med 2021;10(5):5679-5686 | http://dx.doi.org/10.21037/apm-21-1001



Annals of Palliative Medicine, Vol 10, No 5 May 2021

enzymatic method (Beijing Kangsirunye Biotechnology
Co. Ltd., Beijing, China). The direct catalase removal
method (Beijing Biotech Co. Ltd., Beijing, China) was
used to determine the levels of HDL-C. An enzyme-linked
immunosorbent assay (Shanghai Kanglang Biotechnology
Co. Ltd., Shanghai, China) was used to detect the levels of
vaspin. An enzyme-linked immunosorbent assay (Shanghai
Jianglai Biotechnology Co. Ltd., Shanghai, China) was
used to detect the level of visfatin. All detection steps and
operations were carried out in accordance with the kit
instructions.

Degree of coronary artery stenosis

According to the comprehensive analysis of clinical
symptoms, coronary angiogram (CAQG), and intravascular
ultrasound results, the 208 elderly patients with CHD were
divided into three groups: a stable angina pectoris (SAP)
group, an unstable angina pectoris (UAP) group, and an
acute myocardial infarction (AMI) group.

Evaluation criteria for CHD

The evaluation of CHD was calculated using the coronary
vascular image segmentation method prescribed by the
American Heart Association. The bilateral coronary arteries
were observed according to the coronary angiography, and
then the vessel segment was selected with a vessel diameter
>2 mm, and the stenosis position, degree, and number of
vessels were recorded. The Gensini score for coronary
artery disease was calculated. In this scoring system, vascular
stenosis of 1-25% is rated as 1 point, 26-50% as 2 points,
51-75% as 4 points, 76-90% as 8 points, 91-99 % as 16
points, and 100% as 32 points. The stenosis of different
collateral vessels was observed, including the anterior
descending branch, left main trunk, and circumflex branch.
Among them, the proximal, middle, distal, and first diagonal
branches of the anterior descending branch coefficients
were rated as x2.5, 2, 1.5, and 1.0, respectively; the second
diagonal branch as x0.5; the left main lesion as x5; the
proximal and distal circumflex branches as x2.5 or 1.0; the
posterior descending branch and blunt marginal branch as
x1.0; the right coronary artery proximal, middle, and distal
parts as x1.0; the posterior descending branch as x1.0, and
the left ventricular posterior collateral branch as x0.5. The
Gensini score = the stenosis score of each diseased coronary
artery x the sum of the corresponding coefficients. The
degree of vascular stenosis = (normal blood vessel diameter
near the heart of the stenosis-diameter of the stenosis/
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normal blood vessel diameter near the heart of the stenosis
x100%). The degree of vascular stenosis is rated as follows:
<50% is mild, 51-75% is moderate, 76-99% is severe, and
>99% is complete occlusion. The diagnostic criteria for
CHD require that the degree of stenosis of more than one
vessel is greater than 50%.

Observation indicators

The clinical data of the two groups were collected, and
the patients in the observation group were divided into
three groups: a SAP group, an UAP group, and an AMI
group based on clinical diagnosis. The levels of serum Hcy,
HDL-C, vaspin, visfatin, and the coronary angiography
Gensini score were compared between the different
CHD subgroups and healthy controls. A Pearson linear
correlation was used to analyze the correlation between the
serum Hcy, HDL-C, vaspin, and visfatin levels with Gensini
scores in elderly patients with different types of CHD.

Statistical methods

SPSS18.0 statistical software was used to analyze the
data, and the measurement data were expressed as mean
standard deviation. The independent samples 7 test was used
for comparison between the two groups. One-way analysis
of variance was used among multiple groups. Statistically
significant results were further analyzed using the SNK-q
test and Pearson linear correlations. A P value <0.05 was
considered statistically significant.

Results

Comparison of general information between the
observation and control groups

As shown in Table 1, there was no statistically significant
difference between the two groups in age, gender, TG, and
comorbid diseases (P>0.05), but the differences in BMI,
smoking years, CRP, FPG, TC, and FINS were statistically
significant (P<0.05).

Comparison of levels of serum Hcy, HDL-C, vaspin, and
visfatin between the observation and control groups

The levels of serum Hcy and visfatin in the observation
group were significantly higher than those in the healthy
control group (P<0.05). The levels of serum HDL-C and
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Table 1 Comparison of general data between the two groups of subjects [x s, n (%)]
Information Observation group (n=208) Healthy control group (n=57) t/? value P value
Age (year) 76.90+6.25 77.21+£7.14 0.321 0.748
Gender 0.018 0.893

Male 137 (65.87) 37 (64.91)

Female 71 (34.13) 20 (35.09)
BMI (kg/m?) 28.96+2.47 23.01+£3.14 2.419 0.016
Smoking (years) 16.23+3.24 6.14+2.15 22.195 <0.001
CRP (mg/L) 9.12+1.24 6.02+1.25 16.693 <0.001
FPG (mmol/L) 5.12+0.56 4.02+0.52 13.336 <0.001
TC (mmol/L) 4.91+0.42 4.01+1.12 9.343 <0.001
TG (mmol/L) 1.30+0.84 1.23+0.71 0.575 0.566
FINS (plU/mL) 11.25+1.24 7.02+1.23 22.856 <0.001
Comorbid diseases 0.855 0.652

High blood pressure 89 (42.79) 26 (45.61)

Diabetes 47 (22.60) 12 (21.05)

Hyperlipidemia 50 (24.04) 10 (17.54)

BMI, body mass index; CRP, C-reaction protein; FPG, fasting plasma glucose; TC, total cholesterol; TG, triglyceride; FINS, fasting insulin;

P value, probability; -test, Chi-square test.

Table 2 Comparison of levels of serum Hey, HDL-C, vaspin, and visfatin between the two groups (x + s)

Group n Hcy (mg/L) HDL-C (mmol/L) Vaspin (ng/mL) Visfatin (ng/mL)
Observation group 208 16.71+2.75 1.23+0.26 0.82+0.20 15.22+2.32
Healthy control group 57 5.12+1.23 1.49+0.23 1.89+0.24 10.26+2.01

t value 30.949 6.849 34.218 14.696

P value <0.001 <0.001 <0.001 <0.001

Hcy, homocysteine; HDL-C, high-density lipoprotein cholesterol; P value, probability; t-test, Student’s t test.

vaspin were significantly lower than those of the healthy

control group (P<0.05), as shown in 7able 2.

Comparison of levels of serum Hcy, HDL-C, vaspin, and
visfatin among the CHD subgroups

Differences in the levels of serum Hcy, vaspin, and visfatin
among the CHD subgroups were statistically significant
(P<0.05). There was no statistically significant difference in
the serum HDL-C levels of the different CHD subgroups
(P>0.05), as shown in Table 3.
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Comparison of the degree of coronary artery stenosis
among the CHD subgroups

The comparison of the Gensini scores and the number of
stenotic coronary arteries among the CHD subgroups was
statistically significant (P<0.05), as shown in 7able 4.

Correlation between Gensini scores and the levels of
serum Hcy, HDL-C, vaspin, and visfatin among the CHD
subgroups

According to the Pearson linear correlation analysis, the
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Table 3 Comparison of levels of serum Hcy, HDL-C, vaspin, and visfatin among coronary heart disease subgroups (x + s)

Group n Hcey (mg/L) HDL-C (mmol/L) Vaspin (ng/mL) Visfatin (ng/mL)
SAP group 92 12.34+2.58 1.26+0.27 1.23+0.24 12.03+2.24
UAP group 70 17.36+2.47° 1.22+0.24 0.62+0.17% 16.35+2.37°
AMI group 46 24.47+3.41% 1.20+0.26 0.30£0.12% 19.89+2.40%
F value 301.325 0.968 399.191 188.470

P value <0.001 0.381 <0.001 <0.001

Compared with SAP group, *P<0.05; compared with UAP group, "P<0.05. Hcy, homocysteine; HDL-C, high-density lipoprotein
cholesterol; SAP, stable angina pectoris; UAP, unstable angina pectoris; AMI, acute myocardial infarction; P value, probability; F value,
oscillator strength.

Table 4 Comparison of degree of coronary artery stenosis among coronary heart disease subgroups [x + s, n (%)]

Group n Coronary angiography Gensini score Number of stenotic coronary arteries
SAP group 92 13.02+3.25 1.44+0.36

UAP group 70 35.23+9.357 1.96+0.35°

AMI group 46 59.25+14.02% 2.67+0.51%

F value 438.051 768.919

P value <0.001 <0.001

Compared with SAP group, P<0.05; compared with UAP group, °P<0.05.SAP, stable angina pectoris; UAP, unstable angina pectoris; AMI,
acute myocardial infarction; P value, probability; F value, oscillator strength.

Table 5 Correlation between levels of serum Hcy, HDL-C, vaspin and visfatin with coronary angiography Gensini score among coronary heart

disease subtypes

Group Hcy HDL-C Vaspin Visfatin
SAP group
r value 0.196 0.123 0.110 0.189
P value >0.05 >0.05 >0.05 >0.05
UAP group
r value 0.412 0.102 -0.436 0.524
P value <0.05 >0.05 <0.05 <0.05
AMI group
r value 0.528 0.204 -0.427 0.508
P value <0.05 >0.05 <0.05 <0.05

Hcy, homocysteine; HDL-C, high-density lipoprotein cholesterol; SAP, stable angina pectoris; UAP, unstable angina pectoris; AMI, acute
myocardial infarction; P value, probability; r value, right value.

serum Hcy, HDL-C, vaspin, and visfatin levels in the SAP scores (P<0.05) and the serum vaspin level was negatively
group were not significantly correlated with Gensini scores correlated with Gensini scores (P<0.05). There was no
(P>0.05). Serum Hcy and visfatin levels in the UAP group significant correlation between the serum HDL-C level and
and AMI group were positively correlated with Gensini Gensini scores (P>0.05), as shown in 7able 5.
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Discussion

In recent years, with the increasing mortality associated with
CHD in the elderly, clinical exploration and prevention
of CHD risk factors have received extensive attention
worldwide (9). Based on this, strengthening the research of
new biomarkers is the key to early screening and diagnosis
and to improving the effectiveness of treatment. The
pathogenesis of CHD involves onset of arterial thrombosis
and atherosclerosis, which lead to myocardial ischemia,
hypoxia, and arterial stenosis. The risk factors may be
related to factors such as smoking, obesity, age, and family
genetic history. At present, the relationship between new risk
factors related to hyperhomocysteinemia, adipokines, and
dyslipidemia, and the incidence and progression of CHD in
the elderly is gradually receiving more attention (10). The
results of this study showed that compared with healthy
controls of the same age, elderly patients with CHD had
statistically significant differences in BMI, smoking years,
CRP, FPG, TC, and FINS. This is similar to a previous
report on the risk factors of CHD in the elderly (11). This is
mainly because CHD is a disease caused by multiple factors
and believed to be mainly related to dyslipidemia (12).
In recent years, some studies have confirmed a relationship
between inflammation and risk factors for CHD (13).
CRP levels are regulated by inflammatory factors secreted
by visceral adipocytes, which in turn participate in lipid
metabolism disorders and appear to increase insulin
resistance and blood pressure. For this reason, early clinical
screening of high-risk groups with relevant risk factors can
effectively reduce the incidence of CHD.

At present, there are many clinical studies on the risk
factors of CHD in the elderly, and it has been confirmed
that many serum cytokines are involved in the pathogenesis
and progression of CHD. However, the risk factors
between different types of CHD and the relationship with
related serum indicators are less well-known (14). Angina
pectoris and myocardial infarction are the two main types
of CHD, and the former can be simply divided into SAP
and UAP according to the World Health Organization
naming and diagnostic criteria of ischemic heart disease.
SAP’s pathological symptoms usually appear during
physical activity, and the nature of the disease is stable and
unchanged within a 1- to 3-month period. The daily pain
time, location, and inducement are roughly the same, and it
can be relieved within a relatively short period of time after
using nitroglycerin. UAP lies between SAP and AMI, and

includes initial exertional angina, resting angina, and post-
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infarction angina. In regard to coronary atherosclerosis, any
lack of myocardial blood supply and oxygen supply can cause
the disease. In regard to SAP, the condition can suddenly
worsen and show an increase in the number of attacks,
prolonged pain time, and weakened nitroglycerin treatment
effect. If not treated in time, coronary artery constriction
and stenosis can lead to severe insufficiency of blood supply
to the myocardium, resulting in myocardial necrosis, which
develops into the clinical syndrome of AMI (15).

This study explored the comparison of the above-
mentioned different types of CHD in elderly patients with
CHD-related serum indicators. The results showed that
there were significant differences in the serum Hcy, vaspin,
and visfatin levels between the different CHD subgroups,
suggesting that early detection of the above index levels
can be used to identify clinical SAP, UAP, and AMI to a
certain extent. The levels of serum HDL-C were equivalent,
which indicates that although HDL-C is involved in the
pathogenesis of CHD in the elderly, it has no obvious
significance for the classification and identification of CHD.
In addition, the comparison of Gensini scores and the
number of stenotic coronary arteries among the three groups
was statistically significant, confirming that the pathological
development from SAP to UAP to AMI has a certain pattern.
The coronary artery disease of patients with UAP and AMI
is so severe that it affects their condition. Correlation analysis
showed that serum Hcy and visfatin levels in the UAP group
and AMI group were positively correlated with the coronary
angiography Gensini score, and the serum vaspin level was
negatively correlated with the coronary angiography Gensini
score. The fundamental reason is that Hey is an intermediate
product of methionine metabolism, which is a type of
neurotransmitter. Under normal physiological conditions,
its release and metabolism maintain a balanced state, and
when the body develops disease, its level will also change (16).
Elderly patients with CHD have abnormally increased Hey
levels due to changes in their eating habits and internal
environment, which promote the release of superoxide and
inhibit the production of antioxidant enzymes. In turn,
this causes a strong oxidative stress response in the body
and damages endothelial cells. The damage of endothelial
cell function can lead to an imbalance in the level of active
substances in the blood vessels, resulting in arterial spasm
and plaque splitting. Similarly, the decline of the anti-blood
activity of endothelial cells can increase thrombosis, and
eventually cause aggravation of the disease. Previous studies
have suggested that the reduction of HDL-C levels and the
increase of LDL-C are independent risk factors for the onset
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of CHD (17). Holmes er al. (18) pointed out that low-level
HDL-C is associated with a higher incidence of coronary
artery disease. The results of the current study indicate that
the level of serum HDL-C can be used as an independent
indicator for the clinical diagnosis of CHD in the elderly.
But it cannot be used for the identification of different
clinical subtypes. The above results are inconsistent, which
may be related to sample size, inclusion criteria, reagent
sensitivity, the distribution of patient conditions, or other
factors affecting the number of coronary artery lesions and
different types. Vaspin is a recently discovered adipokine,
which can reduce the release of inflammatory factors such
as CRP by inhibiting the adhesion of monocytes in the
body thus reducing the degree of inflammation. As the
stability of coronary plaques decreases, myocardial ischemia
intensifies and increases the risk of myocardial infarction,
and the substances reflecting myocardial damage increase
significantly. Studies have found that vaspin levels are
significantly negatively correlated with myocardial injury
markers such as creatine kinase isoenzymes, which in turn
participate in the occurrence and progression of CHD (19).
Visfatin is not only a fat factor but also an important pro-
inflammatory factor in the body. It increases the release of
interleukin-6 and other inflammatory factors by inducing
the activation of transcription factors. In addition, studies
have shown that visfatin can also promote the proliferation
and degeneration of vascular smooth muscle cells, thereby
causing vascular endothelial cell function damage, which
promotes the formation of atherosclerosis (20).

The disadvantage of this study is that it is an observational
study. Therefore, the existence of confounding bias is
inevitable, and it is difficult to fully uncover the relationship
between the different subtypes of CHD in elderly patients.
In addition, there are certain limitations to the study in
regard to regional restrictions for sample inclusion, and a
lengthy time span. These issues will be addressed in our
future research.

In summary, there are changes in serum Hcy, HDL-C,
vaspin, and visfatin levels in elderly patients with CHD.
Among them, the levels of Hcy, vaspin, and visfatin can
be used as clinical indicators to distinguish SAP, UAP,
and AMI, and are negatively correlated with coronary
angiography Gensini scores. Early detection is helpful for
diagnostic screening and disease evaluation.
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