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ABSTRACT

Background: Chemerin is a newly discovered adipokine, 
which has been reported to be associated with the presence of 
dilated cardiomyopathy (DCM). The present study aims to 
evaluate the prognostic value of serum chemerin in patients 
with DCM.

Methods: A total of 214 patients with DCM was recruited 
and divided into 4 groups, according to quartiles of chemerin 
levels. Kaplan–Meier analysis was conducted to compare 
the survival rates among patients with different levels of 
chemerin, using the log-rank test. Multivariate Cox regres-
sion analysis was performed to assess the association of serum 
chemerin levels and occurrence of major adverse cardiac 
events (MACEs), including cardiac mortality, stroke and 
myocardial infarction.

Results: The Kaplan-Meier survival analysis indicated 
that patients with higher concentration of chemerin had 
shorter event-free survivals for MACEs (P < .01). Cox regres-
sion analysis showed that chemerin was a significant predic-
tor of MACEs (Quartile 3 versus Quartile 1: HR=1.79, 95% 
CI: 1.31-2.79; Quartile 4 versus Quartile 1: HR=2.87, 95% 
CI: 1.79-4.25) and all-cause death (Quartile 3 versus Quartile 
1: HR=1.56, 95% CI: 1.20-2.42; Quartile 4 versus Quartile 
1: HR=2.28, 95% CI: 1.52-3.96) after adjusting for potential 
risk factors.

Conclusion: Serum chemerin should be a potential prog-
nostic indicator in patients with DCM.

INTRODUCTION

Dilated cardiomyopathy (DCM), one of the most 
common forms of cardiomyopathy and the main cause 
of heart failure, is characterized by ventricular chamber 
enlargement and systolic dysfunction with normal left ven-
tricular wall thickness [Wu 2008; Maron 2006]. Despite 
a great deal of progress in the treatment of heart failure, 
the prognosis of most DCM patients remains poor [Yu 
2016]. Therefore, effective biomarkers for individualized 
prediction of therapy outcomes and prognosis urgently  
are warranted.

Chemerin, a newly discovered adipokine, is expressed in 
different tissues such as the liver, pancreas, lung, and adipose 
tissues. It can regulate adipocyte differentiation and stimu-
late chemotaxis of dendritic cells and macrophages [Fatima 
2014]. Increasing evidence has demonstrated that chemerin 
closely was associated with inflammation, obesity, metabolic 
syndrome, and coronary artery disease [Bozaoglu 2007; 
Gu 2014; Yan 2012; Xiaotao 2012]. Zhang et al reported 
that chemerin concentrations dramatically were increased 
in DCM compared with healthy controls and increased 
chemerin concentrations were associated with inflammation 
and left ventricular function in DCM [Zhang 2015]. How-
ever, it remains unclear whether chemerin is associated with 
the prognosis of DCM.

The present study aims to explore the prognostic value of 
serum chemerin in patients with DCM.

METHODS

Patients: Between January 2015 and June 2016, a total of 
214 consecutive patients diagnosed with DCM at our hospi-
tal were recruited for this study. Eligible DCM patients were 
diagnosed based on the 1995 World Health Organization/
International Society and Federation of Cardiology (WHO/
ISFC) criteria [Richardson 1996]. Patients were excluded if 
they had previously known ischemic heart disease, congeni-
tal or valvular heart disease, myocarditis, and pericarditis. 
Patients with coexisting malignancy, acute infection, severe 
hepatic disease, sepsis, end-stage renal disease, and pregnancy 
also were excluded. All procedures involving human partici-
pants were performed in accordance with the ethical standards 
of the Institutional Review Board of our hospital and with 
the 1964 Declaration of Helsinki and its later amendments or 
comparable ethical standards. Informed consent was obtained 
from all individual participants included in the study.

Data collection: Demographic data, height, body weight, 
medical history, and medication use were obtained upon 
admission to hospital. Treatment strategies, including medi-
cation use and device therapy (implantable cardioverter defi-
brillator and cardiac resynchronization therapy implanta-
tion), were recorded during the follow up.

Blood samples were collected from all recruited DCM 
patients in a fasting state. Serum was obtained by centrifu-
gation at 1000g for 10 minutes and then stored at -80°C 
until analysis. The concentrations of serum chemerin were 
measured using ELISA (R&D Systems, USA), following the 
manufacturer's instructions. All samples were measured in 
duplicate. Chemerin levels were divided into quartiles.
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Primary and secondary endpoints: The primary endpoint 
was occurrence of major adverse cardiac events (MACEs), 
including cardiac mortality, stroke, and myocardial infarc-
tion. The secondary endpoint was the occurrence of all-cause 
mortality. Endpoints were obtained by reviewing the hospital 
records and contacting patients or their families.

Statistical analysis: Continuous variables were presented 
as median and interquartile range and compared by non-
parameter test. Categorical variables were presented as pro-
portions and compared with the Chi-square test or Fisher’s 
exact test. Kaplan–Meier analysis was undertaken to com-
pare the survival rate among patients with different levels of 
chemerin using the log-rank test. Multivariate Cox propor-
tional hazards regression analysis was performed to assess the 

association of serum chemerin and risk of MACEs, adjusting 
for potential confounders. All tests were 2-sided and a P value 
of less than 0.05 was considered significant.

All statistical analyses were performed with the SPSS 
statistical software program package (SPSS version 20.0 for 
Windows, SPSS Inc., Chicago, Illinois, USA).

RESULTS

Patients’ characteristics are presented in Table 1. All 
patients with DCM were categorized into 4 groups, accord-
ing to quartiles of serum chemerin concentration. It is shown 
that patients with higher chemerin levels were older (P < .01) 

Table 1. Baseline characteristics of patients with DCM

Chemerin levels (ng/mL)

All patients (N = 214) Quartile 1 (<125) Quartile 2 (125-182) Quartile 3 (122-228) Quartile 4 (>228) P

Age (years) 55 (47-62) 51 (44-58) 54 (47-59) 56 (48-62) 58 (50-64) <.01

Male, N (%) 131 (61.2%) 38 (70.4%) 34 (64.2%) 31 (57.4%) 28 (51.9%) .23

BMI (kg/m2) 23.6 (20.7-25.4) 21.8 (19.8-22.7) 22.9 (20.8-24.1) 23.9 (21.6-24.8) 24.4 (22.5-26.1) .01

LVEF, % 36 (30-43) 47 (43-49) 40 (36-45) 34 (30-39) 30 (26-33) <.01

LVEDD, mm 66 (54-77) 59 (52-69) 64 (54-73) 67 (55-78) 70 (56-78) <.01

Medical history, N (%)

Hypertension 94 (43.5%) 16 (29.6%) 22 (41.5%) 23 (43.4%) 32 (59.3%) .02

Diabetes 48 (22.4%) 7 (13.0%) 10 (18.9%) 12 (22.6%) 19 (35.2%) .04

Hyperlipidemia 77 (36.0%) 15 (27.8%) 17 (32.1%) 22 (41.5%) 23 (42.6%) .30

Medications, N (%)

ACEI/ARB 162 (75.7%) 38 (70.4%) 40 (75.5%) 42 (79.2%) 42 (77.8%) .72

Beta-Blocker 151 (70.6%) 40 (74.1%) 38 (71.7%) 38 (71.7%) 35 (64.8%) .74

Diuretics 182 (85.0%) 44 (81.5%) 45 (84.9%) 47 (88.7%) 46 (85.2%) .78

Spironolactone 96 (44.9%) 22 (40.7%) 23 (43.4%) 25 (47.2%) 26 (48.1%) .86

DCM, dilated cardiomyopathy; BMI, body mass index; LVEF, left ventricular ejection fraction; LVEDD, left ventricular end-diastolic diameter; ACEI, angiotensin-
converting enzyme inhibitor; ARB, angiotensin receptor blocker.

Table 2. Association of chemerin levels with the risk of MACEs in patients with DCM

Chemerin levels (ng/mL)

Quartile 1 (<125) Quartile 2 (125-182) Quartile 3 (122-228) Quartile 4 (>228)

Unadjusted model 1 1.28 (0.79-1.86) 2.24 (1.47-3.18) 3.47 (2.09-5.07)

Adjusted model 1 1 1.24 (0.73-1.78) 1.99 (1.38-2.82) 3.16 (1.97-4.48)

Adjusted model 2 1 1.17 (0.68-1.67) 1.79 (1.31-2.79) 2.87 (1.79-4.25)

Adjusted model 3 1 1.19 (0.70-1.72) 1.81 (1.35-2.82) 2.99 (1.85-4.28)

Adjusted model 1: adjusted for age, sex and BMI; 
Adjusted model 2: adjusted for demographic variables (age, sex and BMI), medical history, medications, LVEF and LVEDD. 
Adjusted model 3: adjusted for demographic variables (age, sex and BMI), medical history, medications, LVEF, LVEDD and treatments during follow up
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and were more likely to experience hypertension (P = .02) and 
diabetes (P = .04). Chemerin levels positively were associated 
with body mass index (BMI; P = .01) and left ventricular end-
diastolic diameter (LVEDD; P < .01) and were inversely asso-
ciated with left ventricular ejection fraction (LVEF; P < .01).

The median length of follow up was 18 months. The pro-
portion of pharmaceutical and device therapies during the 
follow up were displayed in Figure 1. (Figure 1) The propor-
tion of pharmaceutical therapies were similar among the 4 
groups, while the proportion of device therapy was signifi-
cantly higher (P < .01) for patients in chemerin Quartile 4 
group compared with those in Quartile 1 group.

Among the 214 enrolled DCM patients, 36 (16.8%) 
patients died, 66 (30.8%) patients suffered from MACEs, 
and 112 (52.3%) patients censored. No patients were lost 
to follow up. As shown in Figure 2, the Kaplan-Meier sur-
vival curve displayed that patients with higher concentra-
tion of chemerin had shorter event-free survival for MACEs  
(P < .01) (Figure 2).

Multivariate Cox proportional hazards regression anal-
yses are performed to explore the association of serum 
chemerin levels with the risk of MACEs in patients with 

DCM (Table 2). It is shown that after adjusting for demo-
graphic variables (age, sex, and BMI), medical history, medi-
cations, LVEF, LVEDD and treatments during follow up, 
serum chemerin concentrations were positively associated 
with the risk of MACEs (Quartile 3 versus Quartile 1: HR = 
1.81, 95% CI: 1.35-2.82; Quartile 4 versus Quartile 1: HR = 
2.99, 95% CI: 1.85-4.28).

The association of serum chemerin levels with the risk of 
all-cause death was shown in Table 3. It is indicated that the 
elevated serum chemerin levels were related to an increase risk 
of all-cause death (Quartile 3 versus Quartile 1: HR = 1.71, 
95% CI: 1.33-2.64; Quartile 4 versus Quartile 1: HR = 2.44, 
95% CI: 1.60-4.15) after adjusting for potential confounders.

DISCUSSION

Though DCM shows overall a favorable cardiac recovery, 
a substantial proportion of patients suffer from persistent 
heart failure leading to increased mortality and heart trans-
plantation [McNamara 2011]. Thus, identification of high-
risk DCM patients is important, and biomarkers widely are 
employed to either detect or manage diseases. The present 
study revealed that patients with higher concentration of 

Figure 1. The proportion of pharmaceutical and device therapy during 
follow up. *P < .01 compared with Quartile 1 group. (ACEI, angioten-
sin-converting enzyme inhibitor; ARB, angiotensin receptor blocker).

Figure 2. Kaplan–Meier survival analysis. The event-free survival for ma-
jor adverse cardiac events (MACEs) in patients with dilated cardiomy-
opathy (DCM), stratified by the quartiles of chemerin concentrations.

Table 3. Association of chemerin levels with the risk of all-cause death in patients with DCM

Chemerin levels (ng/mL)

Quartile 1 (<125) Quartile 2 (125-182) Quartile 3 (122-228) Quartile 4 (>228)

Unadjusted model 1 1.32 (0.63-1.81) 1.91 (1.40-2.98) 3.02 (2.19-4.76)

Adjusted model 1 1 1.22 (0.74-1.50) 1.77 (1.38-2.24) 2.57 (1.74-4.21)

Adjusted model 2 1 1.18 (0.72-1.50) 1.66 (1.26-2.58) 2.39 (1.58-4.03)

Adjusted model 3 1 1.20 (0.75-1.54) 1.71(1.33-2.64) 2.44 (1.60-4.15)

Adjusted model 1: adjusted for age, sex and BMI; 
Adjusted model 2: adjusted for demographic variables (age, sex and BMI), medical history, medications, LVEF and LVEDD. 
Adjusted model 3: adjusted for demographic variables (age, sex and BMI), medical history, medications, LVEF, LVEDD and treatments during follow up. 
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chemerin had longer event-free survivals for MACEs and all-
cause death, indicating that chemerin was a significant predic-
tor of prognosis in patients with DCM.

A previous study conducted by Zhang et al [Zhang 2015] 
showed that chemerin concentrations significantly were 
higher in DCM patients compared with the control group. 
The multivariate logistic regression analysis reported that 
chemerin independently was associated with the presence of 
DCM (OR = 1.102, 95% CI: 1.052-1.153; P < .01). Several 
other clinical studies also have demonstrated the relation-
ship between chemerin and cardiovascular diseases (CAD). 
Menzel et al showed that participants in the fourth quartile 
of chemerin had a more than fourfold higher risk of heart 
failure [Menzel 2017]. Leiherer et al investigated the associa-
tion between chemerin and cardiovascular endpoints in 495 
patients undergoing coronary angiography for the evaluation 
of established or suspected stable CAD, showing that patients 
with high chemerin concentrations were more often affected 
by cardiovascular events, defined by vascular deaths, non-
fatal myocardial infarctions, non-fatal strokes, and the neces-
sity of cardiovascular intervention [Leiherer 2016]. However, 
few studies explored the prognostic value of chemerin in the 
patients with cardiovascular diseases. Zhou et al investigated 
the association between serum chemerin and clinical outcomes 
in 834 patients with heart failure, during a median follow up 
of 524 days. The multivariate Cox regression analysis showed 
that after adjustment for demographic variables, traditional 
risk factors, estimated glomerular filtration rate and high-
sensitivity Creactive protein, serum chemerin remained a 
significant predictor of MACEs in patients with heart failure 
[Zhou 2019]. Our study firstly reported that serum chemerin 
should be a prognostic predictor in patients with DCM.

So far, the mechanisms of chemerin and cardiovascular 
pathologies are still unclear. A recent study by Rodríguez-
Penas et al proposed possible chemerin-related pathways on 
viability in murine cardiomyocytes [Rodriguez-Penas 2015], 
which may provide possible explanation for the association 
between higher chemerin concentrations and increased risk 
of MACEs in the present study. It observed that chemerin 
induced apoptosis directly in cultured cardiomyocytes in 
a dose- and time-dependent manner. Moreover, chemerin 
partially suppresses AKT (protein kinase B) phosphory-
lation at Thr308, which has been linked to apoptosis. It is 
known that apoptosis is a tightly regulated, cell deletion pro-
cess that plays an important role in various cardiovascular 
diseases, such as myocardial infarction, reperfusion injury, 
and heart failure [Kim 2010]. Apart from that, Zhang et al 
reported that chemerin concentrations positively were asso-
ciated with inflammation indicated by increased concentra-
tions of IL-6, TNF-α, and C-reactive protein (CRP)) and 
caused cardiac dysfunction, which also may be a reason for 
the poor prognosis in patients with higher serum chemerin 
[Zhang 2015]. Nevertheless, the exact mechanisms require  
further exploration.

Our study had several limitations. First, the present find-
ings are based on single measurement of chemerin and serial 
measurements were not performed during the follow-up 
period. In addition, some clinical indicators, such as New 

York Heart Association (NYHA) functional class, are not col-
lected, which may cause bias.

In conclusion, our study demonstrated that higher serum 
chemerin was associated with an increased risk of MACEs, 
which may serve as a prognostic indicator in patients  
with DCM.
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