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Background: Psoriasis is associated with an increased prevalence of cardiovascular risk factors, including metabolic syndrome 
(MetS). To date, it is unclear whether MetS causes differences in cardiovascular outcomes in psoriatic patients with coronary artery 
disease.
Methods: We conducted a retrospective cohort study to determine the effects of MetS in psoriatic patients with coronary artery 
disease. Comparisons were made between patients with and without MetS. Cox regression analysis and Kaplan–Meier survival 
analysis were used to evaluate the association between variables.
Results: Of the 307 psoriatic patients with coronary artery disease, 94 met criteria (30.6%) for MetS. Individuals with MetS were 
more likely to be female (p <0.001). Levels of platelet counts and high-sensitivity C-reactive protein were higher in the MetS group (p 
= 0.038 and 0.005, respectively). After a mean follow-up of 35.32 months, major adverse cardiovascular events (MACEs) and non- 
fatal myocardial infarction were more likely in the MetS than the non-MetS group (33.3% vs 20.6%, p = 0.02; 26.4% vs 15.7%, p = 
0.032, respectively). Kaplan–Meier estimates showed the same trend. Cox regression analysis showed that MetS (hazard ratio 1.738; 
95% confidence interval 1.045–2.891; p = 0.033) and left ventricular ejection fraction (hazard ratio 0.968; 95% confidence interval 
0.945–0.991; p = 0.006) were associated with an increased risk of MACEs.
Conclusion: In psoriatic patients with coronary artery disease, MetS independently predicted MACEs. In addition, left ventricular 
ejection fraction was negatively associated with an increased risk of MACEs. To reduce the cardiovascular disease risk, it is necessary 
to increase awareness of MetS in psoriatic patients with coronary artery disease.
Keywords: metabolic syndrome, psoriasis, cardiovascular outcomes, coronary artery disease, MACEs

Introduction
Metabolic syndrome (MetS) occurs when a person has several risk factors, such as central obesity, high triglycerides, 
hypertension, diabetes, or reduced levels of high-density lipoprotein cholesterol (HDL-c).1 The prevalence of MetS in 
China is around 33.9% overall, with 31.0% in men and 36.8% in women.2 Meanwhile, MetS has been linked to future 
cardiovascular diseases (CVDs) incidence and death.3–5 There are many reasons for this, including factors associated 
with MetS that may increase coronary calcification and subclinical atherosclerosis.6 However, in patients with established 
CVDs, the prognostic value of MetS remained inconclusive.7–9

Diabetes, Metabolic Syndrome and Obesity 2023:16 1003–1012                                         1003
© 2023 Zhao et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Diabetes, Metabolic Syndrome and Obesity                                           Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 24 December 2022
Accepted: 30 March 2023
Published: 10 April 2023

D
ia

be
te

s,
 M

et
ab

ol
ic

 S
yn

dr
om

e 
an

d 
O

be
si

ty
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


Psoriasis is a chronic inflammatory multisystemic skin condition, many other conditions could be associated with it, 
such as psoriatic arthritis, uveitis, depression, and inflammatory bowel diseases.10,11 Scaly skin patches, plaques, and 
pustules are common signs of the disease, along with episodes of remission and relapse. Over 50% of cases of psoriasis 
develop during the first three decades of life, with the prevalence of the disease being approximately 2% worldwide.10 It 
has been reported that the chronic inflammation associated with psoriasis is also associated with an elevated prevalence 
of risk factors associated with CVDs, including MetS components, such as obesity, diabetes, hyperlipidemia, and 
hypertension.12,13 Among them, obesity and psoriasis share a low-grade chronic inflammatory state. In obese patients, 
there is a shift from production of inactive to active macrophages, with an increase in pro-inflammatory cytokines such as 
tumor necrosis factor alpha.13

In comparison with control groups, individuals with psoriasis have a life expectancy that is nearly six years shorter, 
and most deaths related to psoriasis are associated with cardiovascular morbidities.14 Therefore, timely adjustment and 
control of the factors contributing to CVDs in psoriatic patients may have a role in improving the clinical outcome. 
However, it is not clear whether MetS causes differences in the cardiovascular outcomes of psoriatic patients who have 
already suffered from coronary artery disease. To the best knowledge of the authors, this study is the first to investigate 
this issue. The results will provide valuable information for improving the prognosis of psoriatic patients with coronary 
artery disease.

Materials and Methods
Study Population
All consecutive psoriatic patients who underwent coronary angiography because of coronary artery disease in Fuwai 
hospital from January 2017 to May 2022 were retrospectively included. Inclusion criteria were as follows: 1) age ≥18 
years; 2) patients who were diagnosed with coronary artery disease and underwent coronary angiography; 3) patients 
with a history of psoriasis or who were diagnosed with psoriasis at this visit. Some patients were admitted to hospital for 
several reviews during the study period, but only the clinical records of patients’ first admissions were kept and analyzed. 
The clinical records, laboratory measurements, pharmacological treatments, and coronary angiography reports of patients 
were collected. The study was approved by the Institute Ethics Committee of Fuwai hospital (Approval No.2021–1544) 
and in accordance with the Declaration of Helsinki.

Definitions
The National Cholesterol Education Program–Adult Treatment Panel III criteria1 provides five risk factors for the 
diagnosis of MetS, including central obesity (waist circumference), high triglycerides, hypertension, diabetes, and 
reduced HDL-c. As waist circumference was not available, we used body mass index (BMI) as a surrogate measure, 
which has previously been adopted and verified.7,15,16 Consequently, in this study, individuals were defined as MetS if 
they met three or more of the following criteria: (1) BMI ≥30 kg/m2 for men and ≥25 kg/m2 for women; (2) high 
triglycerides (≥1.695 mmol/L); (3) low HDL-c (<1.035 mmol/L in men and <1.293 mmol/L in women); (4) diabetes, and 
(5) hypertension. Major adverse cardiac events (MACEs) were defined as a composite of all-cause death, non-fatal 
myocardial infarction, unplanned revascularization, non-fatal stroke, and re-hospitalization because of heart failure or 
severe arrhythmias. The definition of non-fatal myocardial infarction includes both ST-elevation myocardial infarction 
(STEMI) and unstable angina/non-STEMI. Unstable angina was only recorded as an event when urgent hospital 
admission was required. An unplanned revascularization was a repeat percutaneous coronary intervention or surgical 
bypass of any segment of the target vessel for ischemic symptoms.17 The diagnosis of stroke was confirmed based on the 
medical records. Nonbiologic systemic treatments for psoriasis included steroids and methotrexate, while biologics 
included tumor necrosis factor alpha, interleukin 12/23, and interleukin 17 inhibitors. The estimated glomerular filtration 
rate was calculated according to the Chronic Kidney Disease Epidemiology Collaboration equation.18 All laboratory 
indicators were the results of patients at the first time of admission. The entire group was last followed up in 
November 2022. Follow-up results of all patients were obtained through outpatient records and telephone calls. The 
follow-up duration for patients was calculated as follows: If a patient had MACEs before the end of follow-up, the 
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follow-up duration was the time between the date of the occurrence of MACEs and the date of discharge. If a patient did 
not have MACEs, the duration was the time between the date of the end of follow-up and the date of discharge.

Statistical Analysis
Histograms were used to assess the normality of continuous variables. Continuous values were reported as the mean ± 
standard or median (25th, 75th percentiles), and were compared using students’ t-tests or rank-sum tests between two 
groups. Categorical values were presented as numbers (percentages), and Pearson’s chi-square or Fisher’s exact tests 
were used to detect differences. The survival curves were calculated using Kaplan–Meier estimates, and the Log rank test 
was used to compare the endpoints. A Cox proportional hazard model was used to investigate any independent effect of 
MACEs. A two-tailed p value <0.05 was considered statistically significant. All statistical analyses were conducted using 
SPSS 25.0 (IBM Corp., Armonk, NY, USA). The Kaplan–Meier curve was performed using GraphPad Prism 8.0 
(GraphPad, San Diego, CA, USA).

Results
Characteristics of the Whole Group
We collected 375 clinical records of patients. Of these, 59 records were excluded because they were repeat reviews of 
patients already included in the study. In addition, four patients had incomplete clinical information, and five patients 
were not admitted for coronary heart disease (including one patient with aortic aneurysm, three with valve disease, and 
one with peripheral vascular disease). Consequently, 307 patients’ clinical records were finally included in the analysis. 
The flow chart of included patients is shown in Figure 1.

The cohort had a mean age of 58.64 ± 9.99 years and a mean BMI of 26.07 ± 3.30 kg/m2. The study was 
predominantly composed of male patients (87.9%). Among these patients, 56.7% had hypertension, 47.9% had diabetes, 
94.5% had hyperlipidemia, and 13.7% had a family history of coronary artery diseases. There were 194 patients (63.2%) 
admitted for acute coronary syndrome. A total of 92.1%, 81.3%, 50.8%, 83.9%, and 96.7% of patients used aspirin, 

Figure 1 Flow chart showing the selection of patients. 
Abbreviations: MACEs, major adverse cardiovascular events; MetS, metabolic syndrome.
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P2Y12 inhibitors, angiotensin-converting enzyme inhibitors or angiotensin receptor blockers, β-blockers, and statins, 
respectively. The cohort had mild to moderate skin disease severity as measured by the Psoriasis Area Severity Index 
score (mean 8.47) and the mean psoriasis disease duration was 20 years. As for the treatment of psoriasis, a total of 
12.4% of patients used phototherapy, 41.4% used nonbiologic systemic treatment, and 10.5% used biologic treatment. 
These results are shown in Table 1.

Characteristics of the Patients Grouped by MetS
Of the 307 participants, 94 (30.6%) met criteria for MetS. The MetS group had no significant differences in age (p = 
0.733), history of stroke (p = 0.232), and family history of coronary artery disease (p = 0.96) when compared with the 
non-MetS group. The Psoriasis Area Severity Index scores (p = 0.198), disease duration of psoriasis (p = 0.2), and 
psoriasis-specific medication use were not significantly different between the MetS and the non-MetS groups. Individuals 
with MetS were more likely to be female, and were also more likely to have hypertension, diabetes, and a higher BMI 
(all p <0.001) than individuals without MetS (Table 1). Regarding the biochemical and coronary characteristics (Table 2), 
the patients in the MetS group had greater systemic inflammation by platelet counts ([(242.07 ± 67.78) ×109/L vs (225.70 
± 61.66) ×109/L; p = 0.038] and high-sensitivity C-reactive protein (hsCRP) [2.06 (1.08, 4.35) mg/L vs 1.37 (0.57, 
3.2) mg/L; p = 0.005]. Despite having similar total cholesterol (p = 0.753) and low-density lipoprotein cholesterol levels 
(p = 0.346), participants with MetS had lower HDL-c levels [0.94 (0.82, 1.10) mmol/L vs 1.13 (0.97, 1.33) mmol/L; p < 
0.001] and higher triglycerides levels [1.97 (1.34, 2.53) mmol/L vs 1.29 (1.03, 1.70) mmol/L; p < 0.001]. Left ventricular 
ejection fraction (LVEF) and culprit vessels were not significantly different between the MetS and non-MetS groups.

Table 1 Baseline Clinical Characteristics of the Non-MetS and MetS Groups

Parameter Entire Cohort (n=307) Non-MetS Group (n=213) MetS Group (n=94) P value

Age, years (n=307) 58.64 ± 9.99 58.77 ± 10.09 58.35 ± 9.81 0.733

Male, % (n=307) 270 (87.9) 197 (92.5) 73 (77.7) <0.001

BMI, kg/m2 (n=307) 26.07 ± 3.30 25.26 ± 2.88 27.90 ± 3.48 <0.001
Current smoker, %(n=307) 203 (66.1) 143 (67.1) 60 (63.8) 0.573

Hypertension, % (n=307) 174 (56.7) 93 (43.7) 81 (86.2) <0.001

Diabetes, % (n=307) 147 (47.9) 71 (33.3) 76 (80.9) <0.001
Hyperlipidemia, % (n=307) 290 (94.5) 199 (93.4) 91 (96.8) 0.233

Family history of CAD, % (n=307) 42 (13.7) 29 (13.6) 13 (13.8) 0.96

Previous stroke, % (n=307) 27 (8.8) 16 (7.5) 11 (11.7) 0.232
Peripheral vascular disease, % (n=307) 15 (4.9) 8 (3.8) 7 (7.4) 0.273

ACS type 194 (63.2) 134 (62.9) 60 (63.8) 0.878

STEMI, % 42 (13.7) 33 (15.5) 9 (9.6) 0.164
NSTEMI, % 28 (9.1) 16 (7.5) 12 (12.8) 0.141

UA, % 124 (40.4) 85 (39.9) 39 (41.5) 0.794

Medication at discharge (n=305)
Aspirin, % 281 (92.1) 198 (93.8) 83 (88.3) 0.097

P2Y12 inhibitors, % 248 (81.3) 169 (80.1) 79 (84.0) 0.414

ACEIs/ARBs, % 155 (50.8) 96 (45.5) 59 (62.8) 0.005
β-blockers, % 256 (83.9) 179 (84.8) 77 (81.9) 0.521

Statin, % 295 (96.7) 203 (96.2) 92 (97.9) 0.685

Psoriasis characteristics
Disease duration, years (n=277) 20 (15, 30) 23 (18, 30) 20 (13, 30) 0.2

Phototherapy, % (n=266) 33 (12.4) 24 (12.9) 9 (11.3) 0.708

Nonbiologic systemic treatment, % (n=266) 110 (41.4) 84 (45.2) 26 (32.5) 0.054
Biologic treatment, % (n=266) 28 (10.5) 22 (11.8) 6 (7.5) 0.292

Notes: Continuous variables are expressed as mean ± standard deviation or median (25th, 75th percentile); categorical variables are presented as number and percentages 
in parentheses. Missing data varied by variables. 
Abbreviations: ACEIs, angiotensin-converting enzyme inhibitors; ACS, acute coronary syndrome; ARBs, angiotensin receptor blockers; BMI, body mass index; CAD, 
coronary artery disease; MetS, metabolic syndrome; NSTEMI, non-ST-segment elevation myocardial infarction; STEMI, ST-segment elevation myocardial infarction; UA, 
unstable angina.
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Clinical Outcomes of the Patients Between the Two Groups
A total of 291 patients were followed up for a mean of 35.32 months, including 204 patients in the non-MetS group and 
87 patients in the MetS group. At last, 29 patients (33.3%) in the MetS group had MACEs, while 42 patients (20.6%) in 
the non-MetS group had MACEs; the difference between the two groups was significant (p = 0.020). The incidence of 
non-fatal myocardial infarction was higher in the MetS group than the non-MetS group (26.4% vs 15.7%, p = 0.032), 
while the incidence of all-cause death (p = 1.000), non-fatal stroke (p = 0.996), unplanned revascularization (p = 0.058), 
and re-hospitalization (p = 1.000) were not significantly different between the two groups (Table 3). Kaplan–Meier 
estimates showed the same trend (Figure 2). The results showed there were significant differences in MACEs (log rank 
p = 0.016) and non-fatal myocardial infarction (log rank p = 0.027) between the MetS and non-MetS groups (Figure 2). 
Cox regression analysis was used to detect any independent effect of MACEs. According to the results of univariate and 
multivariate Cox regression analysis, in the whole study, MetS (hazard ratio 1.738; 95% confidence interval 1.045–2.891; 
p = 0.033) and LVEF (hazard ratio 0.968; 95% confidence interval 0.945–0.991; p = 0.006) were related to the increased 
risk of MACEs (Table 4).

Table 2 Biochemical and Coronary Characteristics of the Non-MetS and MetS Groups

Parameter Entire Cohort (n=307) Non-MetS Group (n=213) MetS Group (n=94) P value

White blood cell count, ×109/L (n=307) 7.28 ± 2.33 7.16 ± 2.34 7.58 ± 2.29 0.152
Hemoglobin, g/L (n=307) 146.28 ± 16.49 147.06 ± 15.98 144.50 ± 17.55 0.21

Platelet count, ×109/L (n=307) 230.72 ± 63.94 225.70 ± 61.66 242.07 ± 67.78 0.038

Glucose, mmol/L (n=306) 6.19 (5.22, 7.88) 5.74 (5.06, 7.02) 7.66 (6.02, 10.31) <0.001
eGFR, mL/min/1.73m2 (n=307) 87.64 ± 20.65 88.55 ± 20.43 85.58 ± 21.11 0.245

hsCRP, mg/L (n=272) 1.57 (0.65, 3.72) 1.37 (0.57, 3.2) 2.06 (1.08, 4.35) 0.005

HbA1c, % (n=302) 6.2 (5.7, 7.1) 6 (5.6, 6.7) 7 (6.2, 8.1) <0.001
TC, mmol/L (n=302) 3.82 (3.21, 4.45) 3.81 (3.24, 4.46) 3.84 (3.16, 4.42) 0.753

LDL-c, mmol/L (n=302) 2.26 (1.76, 2.85) 2.29 (1.77, 2.91) 2.18 (1.72, 2.78) 0.346
HDL-c, mmol/L (n=302) 1.06 (0.89, 1.26) 1.13 (0.97, 1.33) 0.94 (0.82, 1.10) <0.001

TG, mmol/L (n=302) 1.49 (1.07, 2.02) 1.29 (1.03, 1.70) 1.97 (1.34, 2.53) <0.001

LVEF, % (n=299) 62 (58, 65) 61 (57, 65) 63 (59.5, 65) 0.29
Culprit vessel (n=305)

LAD, % (n=305) 265 (86.9) 179 (84.8) 86 (91.5) 0.112

LCX, % (n=305) 208 (68.2) 141 (66.8) 67 (71.3) 0.441
RCA, % (n=305) 221 (72.5) 152 (72.0) 69 (73.4) 0.805

LM, % (n=305) 45 (14.8) 29 (13.7) 16 (17.0) 0.456

Notes: Continuous variables are expressed as mean ± standard deviation or median (25th, 75th percentile); categorical variables are presented as number and percentages 
in parentheses. Missing data varied by variables. 
Abbreviations: eGFR, estimated glomerular filtration rate; HbA1c, glycosylated hemoglobin type A1C; HDL-c, high-density lipoprotein cholesterol; hsCRP, high-sensitivity 
C-reactive protein; LAD, left anterior descending artery; LCX, left circumflex artery; LDL-c, low-density lipoprotein cholesterol; LM, left main artery; LVEF, left ventricular 
ejection fraction; MetS, metabolic syndrome; RCA, right circumflex artery; TC, total cholesterol; TG, triglycerides.

Table 3 Clinical Outcomes of the Two Groups

Parameter Entire Cohort (n=291) Non-MetS Group (n=204) MetS Group (n=87) P value

MACEs, %(n=291) 71 (24.4) 42 (20.6) 29 (33.3) 0.020

All-cause death, % (n=291) 10 (3.4) 7 (3.4) 3 (3.4) 1.000

Non-fatal myocardial infarction, % (n=291) 55 (18.9) 32 (15.7) 23 (26.4) 0.032
Non-fatal stroke, % (n=291) 5 (1.7) 3 (1.5) 2 (2.3) 0.996

Unplanned revascularization, %(n=291) 26 (8.9) 14 (6.9) 12 (13.8) 0.058

Re-hospitalization, %(n=291) 12 (4.1) 8 (3.9) 4 (4.6) 1.000

Abbreviations: MACEs, major adverse cardiovascular events; MetS, metabolic syndrome.
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Discussion
We performed a retrospective study to assess the effects of MetS on cardiovascular outcomes in psoriatic patients with 
coronary artery disease. The incidence of MetS in these patients was approximately 30.6%, and MetS was more common 
in females. The rate of MACEs was higher in the MetS group than the non-MetS group. Cox analysis showed that MetS 
and LVEF were independent risk factors for MACEs in these patients.

According to recent evidence, MetS has been recognized as an important comorbidity of psoriasis.19 There is 
a prevalence of 32% for MetS among adult patients with psoriasis globally.20 The prevalence is different between 
locations. The prevalence is highest in Latin America at 47%, followed by Africa at 37%, Europe at 34%, Asia at 29%, 
while North America has the lowest prevalence of 26%.20 In our study, there were 30.6% psoriatic patients with coronary 
artery disease who had MetS, which is consistent with the above reports.

We also found that individuals with MetS were more often female, which has been previously reported. In a study by Adışen 
et al,21 the prevalence of MetS was higher in women than in men (60.5% vs 39.4%). In another study,22 compared with men with 
psoriasis, there were more female psoriatic patients with MetS (47.9% vs 30.6%). In a report by Mebazaa et al,23 compared with 
psoriatic males, psoriatic females had a significantly higher prevalence of MetS (47.4% vs 35%). Multiple factors may contribute 
to develop MetS mainly in females such as physical inactivity, sedentary behavior, diet quality, and a tendency toward central 
obesity.23 Moreover, psychophysiological response to stress may influence subsequent eating behavior and lifestyle in women 
and, over time, these alterations affect abdominal obesity and dyslipidemia.24 However, in other studies, the prevalence of MetS 
among females was lower than that in males.25,26 These conflicting findings suggest that the prevalence of MetS may also be 
influenced by other factors, such as genetic background, different lifestyles, or the different definitions of MetS used in different 
studies.

The pathophysiological mechanisms linking MetS and psoriasis are not easy to understand; however, it is important to identify 
these, as the information may provide the basis for novel pharmacologic approaches. Chronic inflammatory diseases have an 
important place in dermatology.27 Psoriasis is an inflammatory disease mediated by T cells, which is characterized by the 
overproduction of pro-inflammatory mediators in the skin by lymphocytes and keratinocytes.28 Locally overproduced pro- 
inflammatory mediators can move into the systemic circulation, causing insulin resistance, increased oxidative stress, endothelial 

Figure 2 Kaplan–Meier estimated event rates for patients with and without MetS. (A) Survival curves for the outcome of MACE in patients between two groups; (B) 
survival curves for the outcome of all-cause death in patients between two groups; (C) survival curves for the outcome of non-fatal myocardial infarction in patients between 
two groups; (D) survival curves for the outcome of non-fatal stroke in patients between two groups; (E) survival curves for the outcome of unplanned revascularization in 
patients between two groups; (F) survival curves for the outcome of re-hospitalization in patients between two groups. 
Abbreviations: MACEs, major adverse cardiovascular events; MetS, metabolic syndrome.

https://doi.org/10.2147/DMSO.S402618                                                                                                                                                                                                                               

DovePress                                                                                                                                

Diabetes, Metabolic Syndrome and Obesity 2023:16 1008

Zhao et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


dysfunction, increased angiogenesis, and hypercoagulation.29–31 A chronic inflammatory state and a shift between types of 
macrophages may also play an important role in the association between psoriasis and MetS.13 Treatments with biological agents 
provide advantages by reducing or preventing comorbidities and psoriasis lesions by reducing inflammation parameters.32 In 
addition to the physical effects of psoriasis, its psychosocial effects can negatively impact quality of life. As a result of the negative 
psychosocial effects, the chronic course of the disease, the lack of a cure, and the economic burden, unhealthy living habits are 
more likely to appear in patients with psoriasis, such as alcohol use, smoking, poor nutritional habits, and a sedentary lifestyle that 
predisposes this patient group to obesity.21,33,34 Obesity, especially abdominal obesity, is also an important component of MetS. 
Hao et al35 have suggested alternative mechanisms underlying the association between psoriasis and MetS, such as changed levels 
of adipocytokines and dysbiosis of the gut microbiota.

MetS is well known to increase the risk of CVDs and to increase mortality.3–5 In patients with established CVDs, however, 
the prognostic value of MetS remains inconclusive. Nigam. et al9 reported an increase in long-term mortality in patients with 
coronary heart disease if they also had MetS. In a study by Kajimoto et al, mortality was higher in nondiabetic patients with 
MetS undergoing coronary artery bypass grafting than those without MetS; however, among the patients with diabetes, the 
presence of MetS was not related to long-term mortality.8 In another study,7 the long-term survival of MetS and non-MetS 
patients undergoing coronary artery bypass grafting was similar, although MetS was associated with higher risks of 
myocardial infarction and recurrent admissions for congestive heart failure. Here, we studied another patient population, 
namely psoriatic patients who have coronary artery disease, as studies have not been conducted on how MetS affects prognosis 
in these patients. Our results show that MetS is an independent risk factor for MACEs in psoriatic patients with coronary artery 
disease. This finding emphasizes that systematic screening for MetS in psoriatic patients with coronary artery disease is of 
great importance to prevent poor cardiovascular outcomes. A timely diagnosis of MetS in these patients may help to identify 
individuals in need of cardiovascular preventive measures and then prompt consideration for early treatment.

Another finding in this study was that LVEF was negatively related to the increased risk of MACEs, which means that patients 
with low LVEF are more likely to have MACEs. Indeed, previous studies have showed that LVEF is a powerful predictor of 

Table 4 Univariate and Multivariate Cox Regression Analysis of Risk Factors for MACEs in All Patients

Parameter Univariate Cox Regression Analysis Multivariate Cox Regression Analysis

HR 95% CI p HR 95% CI p

Age, years 0.985 0.962–1.008 0.196 0.989 0.967–1.013 0.378

Male 0.577 0.316–1.054 0.074 0.674 0.351–1.295 0.236
MetS 1.773 1.014–2.847 0.018 1.738 1.045–2.891 0.033

Current smoker 0.836 0.518–1.351 0.465

Family history of CAD 1.370 0.75–2.505 0.306
Previous stroke 1.048 0.454–2.420 0.913

Peripheral vascular disease 1.438 0.524–3.946 0.481

ACS 1.047 0.646–1.698 0.851
Disease duration of psoriatic 0.987 0.966–1.010 0.269

White blood cell count, ×109/L 1.119 1.031–1.215 0.007 1.042 0.949–1.145 0.386

Hemoglobin, g/L 0.99 0.977–1.004 0.158
Platelet count, ×109/L 1.004 1.001–1.008 0.01 1.004 1.000–1.008 0.059

eGFR, mL/min/1.73m2 0.997 0.986–1.009 0.643

hsCRP, mg/L 1.049 0.988–1.113 0.115
LVEF, % 0.967 0.945–0.990 0.005 0.968 0.945–0.991 0.006

Culprit vessel

LAD 1.973 0.794–4.900 0.143
LCX 1.147 0.692–1.901 0.595

RCA 1.226 0.717–2.097 0.457

LM 0.799 0.382–1.571 0.552

Abbreviations: 95% CI, 95% confidence interval; ACS, acute coronary syndrome; CAD: coronary artery disease; eGFR: estimated glomerular filtration rate; hsCRP, high- 
sensitivity C-reactive protein; LAD, left anterior descending artery; LCX, left circumflex artery; LM, left main artery; LVEF, left ventricular ejection fraction; MACEs, major 
adverse cardiovascular events; MetS, metabolic syndrome; RCA, right circumflex artery.
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adverse events and the preferred functional marker for routine risk stratification and therapeutic decision making. In the Canadian 
Assessment of Myocardial Infarction study, compared with patients with LVEF >50%, the odds ratio for 1-year mortality after 
myocardial infarction was 9.48 for patients with LVEF ≤ 30%, 2.94 for patients with LVEF 30–40%, and 1.41 for patients with 
LVEF 40–50%.36 In the Autonomic Tone and Reflexes after Myocardial Infarction study, patients with LVEF of 35–50% had 
a relative risk of 2.5 for cardiac mortality compared with patients with LVEF >50%, whereas in patients with LVEF < 35%, the 
relative risk was 7.3.37 Another study reported that an LVEF ≤ 30% predicted all-cause mortality, cardiac mortality, and sudden 
cardiovascular death at 5 years in post-infarction patients.38 The Noninvasive Evaluation cohort study showed that a reduced 
LVEF (≤30%) was a significant predictor of cardiac death or resuscitated cardiac arrest in patients early after myocardial infarction 
with LVEF <50%.39 All of the studies described support the results of our study. However, the effects of MetS on LVEF are 
controversial. In a study by Gharipour et al,40 the mean LVEF in patients with left bundle branch block and MetS was lower than 
that in patients without MetS (p = 0.017). In a study by Burroughs et al,41 normal-weight individuals with MetS had decreased left 
ventricular systolic function; however, in overweight individuals with MetS, MetS was associated with increased LVEF. Zhou 
et al15 found that in patients with multivessel coronary artery disease and acute coronary syndrome, there was no significant 
difference in LVEF between patients with and without MetS (p = 0.23). In another study,42 patients with and without MetS also 
had similar LVEF (p=0.443). The different conclusions in these studies may be because of the different study participants. 
Although our study did not show a difference in LVEF between the two groups, low LVEF was still a predictive factor of 
subsequent MACE events in psoriatic patients with coronary artery disease, and clinicians should be aware of this information.

Participants with MetS had elevated markers of systemic inflammation, such as hsCRP and platelet counts. Raised hsCRP 
levels have been consistently associated with coronary heart disease and MetS.43–45 In a study by Yang et al,44 there was a higher 
level of hsCRP in the MetS group. This finding suggests a higher level of inflammation and oxidative stress in these patients, 
which creates a conducive pathophysiological environment for high-risk plaque development. Routine hsCRP tests may enhance 
risk assessment in the identification of individuals who require cardioprotective drugs, as well as increase the emphasis on healthy 
lifestyle changes.43 It is well known that platelets are also immune cells, and that they can trigger and regulate inflammatory 
processes, contributing significantly to the pathogenesis of psoriasis.46 Platelet activation and aggregation are critically involved in 
the pathophysiology of various diseases such as hypertension, diabetes, and cardiac diseases.47,48

MetS increases the difficulty of managing psoriatic patients with coronary artery diseases, and because of the 
increased risk of cardiovascular events associated with these conditions, it is vital to detect, prevent, and treat them as 
early as possible. Dermatologists are often the first to patients, and they need to identify MetS early and manage it.

The study’s major strength was the enrollment of a large number of Chinese psoriatic patients with coronary artery 
disease, and to our knowledge, the current study is the largest to date regarding the effects of MetS on psoriatic patients 
with coronary artery disease. Our study also had some limitations. First, since this study was conducted in a single 
medical center in China, patients enrolled in this study may not be representative of the general population. Second, bias 
was inevitable because of the retrospective study design. Although our study provides useful information for the effects 
of MetS in psoriatic patients with coronary artery disease, further work in this patient group is needed.

Conclusion
Rather than only simply dealing with the skin lesions, psoriatic patients should undergo appropriate screening and 
relevant health education during their treatment. In this study, in psoriatic patients with coronary artery disease, MetS was 
an independent risk factor for MACEs. In addition, LVEF was also significantly related to an increased risk of MACEs. 
To reduce the CVDs risk associated with MetS, it is vital to increase awareness of the condition among these patients.

Data Sharing Statement
The data that support the findings of this study are available on request from the corresponding author(s).
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