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Abstract: Objective: Omentin-1, an adipokine released from visceral fat tissue, is associated with diabetes and 
stroke. The purpose of this study was to assess the impact of serum omentin-1 levels on functional prognosis in 
nondiabetic patients with ischemic stroke. Methods: From March 2016 to December 2017, consecutive patients 
with first-ever ischemic stroke admitted to our hospital, China, were recorded. Functional impairment was evalu-
ated at 3-month after admission using the modified Rankin scale (mRS). Uni-and multivariate analyses with Cox 
proportional hazard regression was used for assessing the relationship between serum level of omentin-1 and 
functional outcome. Results: We recorded 209 stroke patients, 52 of them (24.9%) experienced as poor functional 
outcome. The obtained omentin-1 level in patients with poor outcome was lower than in those patients with good 
outcome [100.8 (80.9-131.6) ng/ml vs. 137.6 (IQR, 106.1-171.5) ng/ml; Z=4.692; P<0.001). Multivariate analysis 
models were used to assess stroke outcome according to omentin-1 quartiles (the highest quartile [Q4] as the refer-
ence), the 1st and 2nd quartile of omentin-1 were compared against the Q4, and the risks were increased by 505% 
(HR=6.05; 95% CI: 2.13-12.15; P=0.007) and 215% (31.5; 1.21-7.98; P=0.03), respectively. The inclusion of omen-
tin-1 in the routine prediction model for the prediction of poor functional outcome, enhanced the NRI (P=0.006) and 
IDI (P=0.001) values, confirming the effective reclassification and discrimination. Kaplan-Meier analysis suggested 
that the patients with low serum omentin-1 levels had a higher risk of death than those patients with high levels 
of omentin-1 (log-rank test P=0.033). Conclusion: In this cohort of nondiabetic patients with ischemic stroke, a re-
duced baseline level of serum omentin-1 was related with an increased risk for poor functional outcome or death, 
independent of baseline variables.
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Introduction 

From 2002 to 2013, the incidence of stroke in 
China increased rapidly (an overall annual in- 
crease of 8.3%) [1]. Furthermore, stroke is one 
of the most common cause of death and dis-
ability in China [2]. Approximately 1.6 million 
people per year died due to stroke, and there 
are 7.5 million of stroke survivors (15% to  
30% of those patients permanently disabled) 
[3]. Early prediction of prognosis can influen- 
ce therapeutic strategies and change stroke 
outcomes.

Adipokines, secreted by adipose tissue, play 
roles in the adjusting of glucose metabolism, 

inflammation and cardiovascular homeostasis 
[4]. Some adipokines, such as leptin [5], adipo-
nectin [6], retinol-binding protein 4 [7] and 
interleukin-6 [8] have been discovered and sug-
gested as prediction biomarkers for stoke risk 
and functional outcome. As a novel adipokine, 
omentin had been suggested play role in anti-
apoptosis, anti-oxidation and anti-inflammatory 
[9]. Two isoforms of omentin: omentin-1 and 
omentin-2 were observed and omentin-1 was 
the predominant form of in the human blood 
was mainly [10].

Omentin-1, an adipocytokine released from vis-
ceral fat tissue, is associated with metabolic 
syndrome [11], diabetes and hypertension [12]. 
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A previous study found that that omentin-1  
was down regulated by insulin and glucose [13]. 
The influence of the omentin-1 on vascular 
health had been suggested [14]. Previous stud-
ies revealed that omentin-1 might have role in 
atherosclerosis in patients with metabolic syn-
drome [15], coronary artery disease (CAD) [16], 
cardiovascular dysfunction in diabetes mellitus 
[17], and peripheral artery disease (PAD) [18]. 
However, the association of low serum omen-
tin-1 with carotid atherosclerosis was not found 
by Kadoglou et al. [19].

As a novel adipokine, the role of omentin-1 in 
the stroke had been proposed [20]. Yue et al. 
suggested that the omentin-1 could be promis-
ing indicator of ischemic stroke and its severity 
[9]. Furthermore, higher baseline serum levels 
of omentin-1 levels were negatively associated 
with poor functional outcome among patients 
with ischemic stroke [21]. Diabetes mellitus 
was a recognized risk factor for stroke [22], and 
insulin resistance was independently associat-
ed with poor functional outcome after acute 
ischemic stroke [23]. A previous study pointed 
toward a role of omentin-1 in insulin resistance 
and type 2 diabetes mellitus [24]. Thus, the role 
of omentin-1 in stroke risk and progression 
might be due to a possible association with 
insulin resistance and abnormal glucose 
metabolism. However, data on the association 
between serum levels of omentin-1 and func-
tional prognosis in nondiabetic patients with 
ischemic stroke are lacking. The purpose of this 
study was to assess the impact of serum omen-
tin-1 levels on functional prognosis in nondia-
betic patients with ischemic stroke.

Patients and methods

Patients 

From March 2016 to December 2017, consecu-
tive patients with first-ever acute ischemic 
stroke admitted to Jiangsu University Affiliated 
Hospital, China, were recorded. The partici-
pants were exclusively Chinese. Ischemic st- 
roke was diagnosed and identified according to 
World Health Organization recommendations 
(neurological deficit of cerebrovascular cause 
that persists beyond 24 hours or is interrupt- 
ed by death within 24 hours) [25]. The clinical 
diagnoses were validated according to mag- 
netic resonance imaging (MRI). The exclusion 
criteria included: (1) malignant tumor; (2) symp-
toms onset more than 48 h; (3) liver and kidney 

function insufficiency; (4) diabetes mellitus 
and/or metabolic syndrome; (5) lipodystrophy 
or chronic coexistent inflammatory disease; (6) 
other neurological diseases (such as Parkin- 
son’s disease and Alzheimer’s disease). 

Clinical variables and laboratory testing

The general information including age, gender, 
body mass index (BMI), blood pressure (dia- 
stolic blood pressure [DBP] and systolic blood 
pressure [SBP]) and vascular risk factors (hy- 
pertension, hypercholesterolemia, atrial fibrilla-
tion, smoking, drinking, previous myocardial 
infarction, and a history of transient ischemic 
attack [TIA]) were collected. Therapy received 
before stroke (oral anticoagulants, antiplatelet 
agents and antihypertensive treatment) and 
acute treatment (Intravenous [IV] thrombolysis 
and/or mechanical thrombectomy) was also 
recorded. 

National Institutes of Health Stroke Scale 
(NIHSS) was used to assess clinical severity at 
admission. Trial of Org 10172 in Acute Stroke 
Treatment (TOAST) criteria were used to deter-
mine the stroke etiology, including large-artery 
arteriosclerosis, small-artery occlusion, cardio-
embolism, the other causative factor, and un- 
determined causative factor [26]. Functional 
outcome at 3-month after admission was de- 
fined as the endpoint, which was assessed by 
the modified Rankin Scale (mRS) [27]. The mRS 
of 0-2 points was indicated as a good function-
al outcome, while 3-6 points was defined as 
poor outcome [28].

The fasting serum samples were collected at 
8:00 on the first morning of admission for test-
ing levels of omentin-1 (within 0-6 h [n=52], 
6-24 h [n=73], 24-48 h [n=53], and 48-72 h 
[n=31] from the symptom onset). A commercial 
enzyme-linked immunosorbent assay (ELISA) 
kit was used for determining omentin-1 in 
serum (Immuno-Biological Laboratories CO., 
Ltd., Gunma, Japan). The variation coefficients 
of intra- and inter-assay were 4.0%-8.0% and 
4.8%-9.5%, respectively. In addition, serum bio-
markers of glucose, C-reactive protein (CRP) 
and interleukin-6 (IL-6) were also tested by 
ELISA in the laboratory of our hospital. 

Statistical analyses

The results of categorical variable and continu-
ous variable were presented as percentage and 
median value (interquartile ranges, IQRs). Chi-
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Table 1. Characteristics of stroke patients according to functional outcomes
Total Good outcomes Poor outcomes P

N 209 157 52 -
Age, years median (IQR) 66 (55-75) 63 (52-71) 72 (60-81) 0.012
Female gender, n (%) 83 (39.7) 60 (38.2) 23 (44.2) 0.44
BMI, kg/m2 median (IQR) 24.5 (23.1-26.8) 24.1 (22.5-26.1) 26.1 (24.2-28.5) 0.018
Smoking, n (%) 64 (30.6) 46 (29.3) 18 (34.6) 0.47
Drinking, n (%) 52 (24.9) 42 (26.8) 10 (19.2) 0.28
SBP, mmHg median (IQR) 148 (130-169) 142 (125-163) 160 (139-181) 0.007
DBP, mmHg median (IQR) 80 (72-95) 77 (70-90) 88 (77-100) 0.011
Prior vascular risk factors, n (%)
    Hypertension 136 (65.1) 100 (63.7) 36 (69.2) 0.48
    Hypercholesterolemia 71 (34.0) 51 (32.5) 20 (38.5) 0.38
    Atrial fibrillation 25 (12.0) 19 (12.1) 6 (11.5) 0.91
    Myocardial infarction 24 (11.5) 16 (10.2) 8 (15.4) 0.31
    Previous TIA 18 (8.6) 10 (6.4) 8 (15.4) 0.045
Pre-stroke treatment, n (%)
    Antihypertensive treatment 142 (67.9) 105 (66.9) 37 (71.2) 0.57
    Antiplatelet agents 63 (30.1) 49 (31.2) 14 (26.9) 0.56
Acute treatment, n (%)
    IV thrombolysis 27 (12.9) 25 (15.9) 2 (3.8) 0.024
    Mechanical thrombectomy 18 (8.6) 16 (10.2) 2 (3.8) 0.26
Stroke etiology, n (%)
    Small-vessel occlusive 39 (18.7) 28 (17.8) 11 (21.1) 0.59
    Large-vessel occlusive 45 (21.5) 29 (18.5) 16 (30.8) 0.061
    Cardioembolic 78 (37.3) 60 (38.2) 18 (34.6) 0.64
    Other 21 (10.0) 18 (11.5) 3 (5.8) 0.24
    Unknown 26 (12.5) 22 (14.0) 4 (7.7) 0.23
NIHSS at admission, median (IQR) 7 (4-12) 6 (4-11) 9 (5-15) <0.001
Lesion volumes, ml median (IQR) 18.6 (10.2-31.3) 17.3 (9.6-29.4) 20.5 (12.7-36.9) 0.002
Time from onset to admission, hours 14.0 (10.5-18.5) 13.5 (10.0-18.0) 15.0 (11.5-20.0) 0.07
Laboratory findings, medians (IQR)
    Glucose level, mmol/L 5.22 (4.93-5.92) 5.03 (4.88-5.77) 5.55 (5.10-6.03) 0.015
    CRP, mg/l 6.33 (4.13-9.76) 5.95 (3.88-8.94) 6.99 (4.55-10.39) 0.009
    IL-6, pg/ml 7.55 (5.14-10.33) 7.12 (5.00-9.55) 8.32 (5.94-12.10) 0.006
    Omentin-1, ng/ml 129.0 (97.1-163.7) 137.6 (106.1-171.5) 100.8 (80.9-131.6) <0.001
SBP, Systolic blood pressure; DBP, Diastolic blood pressure; NIHSS, National Institutes of Health Stroke Scale; TIA, transient 
ischemic attack; IL-6, interleukin-6; IQR, interquartile ranges.

square and Mann-Whitney U test were applied 
for comparing the proportions and medians val-
ues between groups. Correlations between 
omentin-1 and other parameters were studied 
by Spearman correlation analysis. Uni- and mul-
tivariate analyses with Cox proportional hazard 
regression was used for assessing the relation-
ship between serum level of omentin-1 and 
functional outcome (defined as m-RS of 3-6 
and 0-2). In multivariate analyses, significant 
factors which confirmed in the univariate analy-
ses, including age, BMI, SDP, BDP, previous TIA, 

IV thrombolysis, NIHSS at admission, lesion vol-
umes, serum levels of glucose, CRP and IL-6 
were adjusted. The results were showed as haz-
ard ratios (HR) with 95% confidence intervals 
(CI). For a more detailed exploration of the 
omentin-1 and stroke outcome, multivariate 
analysis models to estimate adjusted HR and 
95% CIs of poor outcome for omentin-1 quar-
tiles (the 4th quartile as reference) was applied. 

Second, the accuracy of omentin-1 for predict-
ing outcome of stroke was evaluated with 
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Receiver operating characteristic (ROC) curv- 
es and results were calculated with Area under 
the curve (AUC). In addition, the net reclassifi-
cation improvement (NRI) and the integrated 
discrimination improvement (IDI) were used to 
measure the quantity of improvement for the 
correct classification and sensitivity according 
to the addition of serum omentin-1 levels to the 
prediction model [29].

Lastly, cumulative overall survival rates were 
computed using the Kaplan-Meier method and 
were compared using the log-rank test. We 
divided the patients into two groups according 
to the median serum omentin-1 levels (high vs. 
low). Statistical analysis was performed with 
SPSS for Windows, version 22.0 (SPSS Inc., 
Chicago, IL, USA) and the ROCR package (ver-
sion 1.0-2). P<0.05 was considered statistically 
significant.

Ethics

The design of study was reviewed and approv- 
ed by investigational review board of the 
Jiangsu Normal University. Informed consents 
were obtained from patients or their relatives 
(patients unable to communicate) prior to their 
inclusion in this study, under the guidance of 
Declaration of Helsinki.

those patients was 129.0 ng/ml (IQR, 97.1-
163.7 ng/ml). The median NIHSS scores on 
admission was 7 points (IQR, 4 to 12). The 
patients received acute treatment were 12.9% 
for IV thrombolysis and 8.6% for mechanical 
thrombectomy. The general information of 
patients was provided in Table 1. 

Serum omentin-1 levels and stroke severity

At admission, 115 patients (55.0%) had a minor 
stroke (NIHSS<5). In these patients, the omen-
tin-1 level (median: 139.5 ng/ml; [IQR, 110.4-
170.4]) was higher than in patients with moder-
ate-to-high clinical severity (115.6 ng/ml 
[88.5-142.4]; P<0.001). As a continuous vari-
able, a correlation between NIHSS score and 
serum levels of omentin-1 was found (r=-0.363; 
P<0.001). Furthermore, omentin-1 was found 
to be associated with lesion size. A negative 
association between omentin-1 and the infarct 
volume (r=-0.304, P<0.001) had been report-
ed. Similarly, the data suggested negative 
associations between omentin-1 and glucose 
(r=-0.281, P=0.001), IL-6 (r=0.295, P<0.001). 

Association between serum omentin-1 levels 
and functional outcome

Among the 209 patients with ischemic stroke, 
52 of them (24.9%) experienced as poor func-

Figure 1. Serum levels of omentin-1 in patients with poor functional out-
comes and good outcomes. A good outcome was defined as a mRS score 
of 0 to 2 points, while poor outcome was defined as 3-6 points. All data are 
medians and in-terquartile ranges (IQR). P values refer to Mann-Whitney U 
tests for differences between groups.

Results

During the inclusion period, 
305 patients were screened. 
Two hundred and sixteen 
patients with ischemic stroke 
were included (37 with tran-
sient ischemic attack, 43 with 
onset of symptoms >48 ho- 
urs, 3 without informed con-
sent, 3 with malignant tumor 
and 3 with surgical proce-
dures within the last 3 mo- 
nths) and 209 completed fol-
low-ups (5 lost to follow-up 
and 2 withdraw). However, 
these 209 patients were simi-
lar in terms of baseline char-
acteristics [age (P=0.38), gen-
der (P=0.88), NIHSS (P=0.19) 
and weight (P=0.63)] com-
pared to the overall cohort. 
Lastly, we recorded 209 
stroke patients, and the medi-
an omentin-1 serum level in 
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tional outcome among the 3-month follow-up 
period. As shown in the Table 1, stroke patients 
with poor outcome were more likely older, high-
er BMI, SBP, DBP and to have high blood levels 
of glucose, CRP and IL-6 but less likely to 
receive acute treatment. In addition, they also 
have a higher NIHSS at larger lesion size at 
admission. The obtained omentin-1 level in 
patients with poor outcome was lower than in 
those patients with good outcome [100.8 
(80.9-131.6) ng/ml vs. 137.6 (IQR, 106.1-
171.5) ng/ml; Z=4.692; P<0.001; Figure 1).

As a continuous variable, omentin-1 was asso-
ciated with decreased risk of stroke poor out-
come (OR 0.981, 95% CI: 0.973-0.990; P< 
0.001) in the univariate model. In multivariate 
regression analysis model, omentin-1 was still 
associated with decreased risk of poor out-

were compared against the Q4, and the risks 
were increased by 505% (HR=6.05; 95% CI: 
2.13-12.15; P=0.007) and 215% (31.5; 1.21-
7.98; P=0.03), respectively. Furthermore, clas-
sified according to cut-off value, the low level of 
serum omentin-1 was a predictor of poor out-
comes, with an adjusted HR of 2.43 (95% CI, 
1.29-4.82; P=0.09).

ROC curve, NRI and IDI analysis

With the AUC of 0.73 (95% CI, 0.65-0.81), the 
omentin-1 showed an improved discriminatory 
ability for poor outcome than age (0.65, 0.59-
0.72; P=0.006), CRP (0.62, 0.57-0.69; P< 
0.001), glucose (0.57; 0.50-0.62; P<0.001) 
and IL-6 (0.68, 0.60-0.75; P=0.013), as well as 
in the range of NIHSS score (0.75, 0.68-0.83; 
P=0.27). Interestingly, the combined model 

Table 2. Univariate and multivariate analyses for poor functional outcomes according to omentin-1 
quartiles※

MIF† PFO/N, (%) Crude HR (95% CI), P# Multivariable-adjusted‡, P#

Quartile 1 23/52, (44.2) 9.52 (2.99-30.29), <0.001 6.05 (2.13-12.15), 0.007
Quartile 2 15/53, (28.3) 4.74 (1.45-15.45), 0.006 3.15 (1.21-7.98), 0.03
Quartile 3 10/52, (19.2) 2.86 (0.83-9.79), 0.09 1.75 (0.59-4.11), 0.21
Quartile 4 4/52, (7.7) Reference Reference
Low levels vs. high 38/105 vs. 14/104 3.65 (1.83-7.27), <0.001 2.43 (1.29-4.82), 0.009
※Poor functional outcome was defined as an mRS >2. †Omentine-1 in Quartile 1 (<97.1 ng/ml), Quartile 2 (97.1-129.0 ng/
ml), Quartile 3 (129.1-163.7 ng/ml), and Quartile 4 (>163.7 ng/ml). High omentin-1 serum level was defined as ≥129.0 ng/
ml (median). ‡Adjusted for significant factors which confirmed in the Table 1, including age, BMI, SDP, BDP, previous TIA, IV 
thrombolysis, NIHSS at admission, lesion volumes, serum levels of glucose, CRP and IL-6. #P value for the trend <0.001. PFO, 
poor functional outcomes; HR, hazard ratio; CI, confidence interval; mRS, modified Rankin Scale; BMI, body mass index; SBP, 
Systolic blood pressure; DBP, Diastolic blood pressure; NIHSS, National Institutes of Health Stroke Scale; TIA, transient isch-
emic attack; IL-6, interleukin-6; IQR, interquartile ranges.

Figure 2. Hazard ratio of the quartiles of omentin-1 levels for poor functional 
outcomes after adjustment of age, BMI, SDP, BDP, previous TIA, IV throm-
bolysis, NIHSS at admission, lesion volumes, serum levels of glucose, CRP 
and IL-6. 

come (HR 0.990, 95% CI: 
0.982-0.996; P=0.002) after 
adjusting for other significant 
factors which confirmed in the 
Table 1, including age, BMI, 
SDP, BDP, previous TIA, IV 
thrombolysis, NIHSS at ad- 
mission, lesion volumes, se- 
rum levels of glucose, CRP  
and IL-6. In addition, multivari-
ate analysis models were us- 
ed to assess stroke outcome 
according to omentin-1 quar-
tiles (the highest quartile [Q4] 
as the reference), with the 
adjusted HR with 95% CIs we- 
re recorded. As shown in the 
Table 2 and Figure 2, the 1st 
and 2nd quartile of omentin-1 
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(omentin-1 and NIHSS) improved the NIHSS 
score to predict poor outcomes (AUC of the 
combined model: 0.80; 95% CI, 0.84-0.87; 
P=0.041). The NRI and the IDI were used to test 
the quantity of improvement for the correct 
reclassification and sensitivity according to the 
addition of omentin-1 serum levels to the pre-
diction model I. As shown in the Table 3, the 
inclusion of omentin-1 in the prediction model I 
(includes age, BMI, SDP, BDP, previous TIA, IV 
thrombolysis, NIHSS at admission, lesion vol-
umes, serum levels of glucose, CRP and IL-6) 
for the prediction of poor functional outcome, 
enhanced the NRI (P=0.006) and IDI (P=0.001) 
values, confirming the effective reclassification 
and discrimination.

Sub-group analysis

Among the 209 patients, 21 of them (10.0%) 
died. The median serum level of omentin-1 was 
lower in the cases of death than that observed 
in cases of survival (98.1 [80.3-131.9] vs. 
131.8 [99.4-165.3] ng/ml; Z=2.829, P<0.001). 
As shown in the Figure 3, the patients were 
divided into two groups according to the me- 
dian omentin-1 serum level (high vs. low). 
Kaplan-Meier analysis suggested that the 
patients with low serum omentin-1 levels had a 
higher risk of death than those patients with 
high levels of omentin-1 (log-rank test P=0.033).

Discussion 

Omentin-1 is a 38 kDa novel adipokine identi-
fied in 2004 from visceral adipose tissue [30]. 
A previous study suggested an elevated om- 
entin-1-related diabetes risk among partici-
pants with high adiponectin concentrations 

[31]. Here we found for the first time, to our 
knowledge, data on the association between 
omentin-1 and functional prognosis in nondia-
betic patients with ischemic stroke. This study 
reported that low serum level of omentin-1 
might be an independent predictor for the poor 
stroke outcome. Thus, the prognostic value of 
omentin-1 in stroke patients was not just 
caused by the insulin resistance and abnormal 
glucose metabolism. In addition, the prognosis 
prediction accuracy of NIHSS score could be 
significantly improved by the omentin-1. Con- 
sistent with our finding, low serum omentin-1 
levels were linked with a poor cardiac outcome 
in heart failure patients [32]. Similarly, another 
study showed that omentin-1 might represent a 
biomarker for predicting poor stroke functional 
outcome [21]. It should be noted that patients 
with diabetes were not excluded in above two 
studies. 

Omentin-1 had been suggested to play a bene-
ficial role in preventing atherosclerosis [14, 32]. 
Some data indicated that low levels of omentin 
were closely linked with the presence of CAD 
and its severity [33, 34]. Similarly, in this study, 
we also confirmed that low levels of omentin-1 
were related to stroke severity (defined by 
NIHSS and infarct size). Another study reported 
that the association between the adipokine 
omentin-1 and risk of heart failure may differ 
according to pre-existing coronary heart dis-
ease (CHD) [35]. Xu et al. [36] showed that 
Omentin-1 might represent a biomarker for pre-
dicting carotid plaque instability of acute isch-
emic stroke patients. Similarly, one study sug-
gested that omentin-1 may be an alternative 
marker for adequate coronary collateral circula-
tion in patients with ≥90% coronary occlusion 
[37]. A previous study found that irisin and 
omentin-1 were inversely associated with each 
other [38]. Tu et al., illuminated that irisin was 
an independent prognostic marker improving 
currently used risk stratification of stroke 
patients [39].

Adipokines can contribute to the crosstalk 
between adipose tissue and brain. Adipokines 
markers have been proposed as potential prog-
nostic biomarkers of cardiovascular mortality/
morbidity in patients with cardiometabolic dis-
eases [40]. Wolk et al. found that adipokines 
were independent predictors of composite out-
come events in patients with type 2 diabetes 

Table 3. Statistics for model fit and improvement 
with addition of serum omentin-1 level predicted 
on the prediction of poor functional outcome

Prediction 
Model I†

Prediction Model II 
(Model I + omentin-1) P

NRI (95% CI) Reference 0.248 (0.125-0.404) 0.006
IDI (95% CI) Reference 0.139 (0.083-0.206) 0.001
†Prediction Model I included age, BMI, SDP, BDP, previous TIA, 
IV thrombolysis, NIHSS at admission, lesion volumes, serum 
levels of glucose, CRP and IL-6. BMI, body mass index; SBP, 
Systolic blood pressure; DBP, Diastolic blood pressure; NIHSS, 
National Institutes of Health Stroke Scale; TIA, transient isch-
emic attack; IL-6, interleukin-6; IDI, integrated discrimination 
improvement; NRI, net reclassification improvement.
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and coronary artery disease [41]. Determining 
blood levels of leptin and adiponectin, mediat-
ing proatherogenic and antiatherogenic res- 
ponses, may act as a novel prognostic biomark-
er for inflammation and atherosclerosis in 
stroke [42]. A study reported that visfatin level 
was a predictor of cardiovascular mortality and 
morbidity in stroke [43], while another study 
suggested that the serum levels of chemerin 
might be related with atherosclerotic process 
and/or oxidative stress associated with brain 
damage occurring after stroke [44]. Further- 
more, an elevated baseline level of monocyte 
chemotactic protein-1 (MCP-1) had been sh- 
owed associated with an increased risk for 
death or myocardial infarction [45].

The mechanism of omentin-1’s roles on stroke 
outcome need further demonstration. First, 
omentin-1 improved vasodilation by through 
endothelium-derived nitric oxide [46]. In addi-
tion, omentin-1 could increase the phosphory-
lation of adenosine 5-monophosphate (AMP)-
activated protein kinase to promote function 
and enhance differentiation of endothelial cells 
[47]. Second, omentin has been shown to 
increase insulin sensitivity and enhance insu-
lin-mediated Akt-phosphorylation and glucose 
uptake in adipocytes [30]. Third, some data 
suggested that decreased omentin expression 
was implicated in a variety of chronic inflamma-

tion [51]. Omentin induces endothelium-depen-
dent relaxation via endothelium-derived NO 
through phosphorylation of eNOS in rat isolated 
aorta [18]. Dysfunction of the endothelial lining 
of lesion-prone areas of the arterial vasculature 
can lead to the pathobiology of atherosclerotic 
cardiovascular disease [52]. As a whole, bas- 
ed on above reports, low omentin-1 might be 
involved in the development of poor functional 
outcomes through vasodilation, dysfunction of 
endothelial, insulin resistance and abnormal 
glucose metabolism and inflammatory action. 

In this study, in order to eliminate the influence 
of diabetes mellitus on results, patients with 
diabetes were excluded. Furthermore, a variety 
of statistical methods had been used to assess 
the prognostic value of omentin-1. In addition 
to those advantages, some shortcomings also 
need acknowledge. First, the sample size was 
relatively small (N=209) and it was a single cen-
ter study. Second, there were no data for other 
adipocytokines, such as vaspin, apelin, visfatin 
and ghrelin, RBP4 and irisin. The association 
between serum omentin-1 and other adipocyto-
kines should be clarified. Hence, the possibility 
that these adipokines confounded the true 
association between omentin-1 and ischemic 
stroke functional outcome cannot be complete-
ly eliminated. Third, omentin-1 levels in our 
study were determined with a single measure-

Figure 3. Kaplan-Meier analysis. The patients with low omentin-1 serum lev-
els had a higher risk of death compared to those with high serum omentin-1 
levels (log-rank test P=0.033). High omentin-1 serum level was defined as 
≥129.0 ng/ml (median). 

tory diseases [16]. In this 
study, we also found a nega-
tive relationship between 
omentin-1 and IL-6. Similarly, 
Pan et al. found that expres-
sion and production of omen-
tin-1 were decreased with 
elevated inflammatory adipo-
kines (including tumor necro-
sis factor-alpha and IL-6), in 
patients with newly diagnos- 
ed type 2 diabetes mellitus 
[48]. Omentin-1 play role in 
anti-inflammatory action by 
its ability to reduce the induc-
tion of migration, angiogene-
sis, and activation of AMPK 
signaling pathway [49], nu- 
clear factor kappa B (NF-kB) 
and p38 by proinflammatory 
factors in endothelial cells 
and smooth muscle cells [50]. 
Lastly, circulating omentin 
concentration could be a use-
ful marker of endothelial func-
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ment at baseline. However, a previous work 
demonstrated that serum omentin-1 levels are 
stable over time [2]. In addition, only the blood 
samples had been collected. Interestingly, a 
previous study found that circulating and epi-
cardial adipose tissue (EAT)-derived omentin-1 
levels were reduced in patients with CAD [20]. 
Lastly, any causal relationship could not be 
proved due to the cross-sectional study design. 

Conclusions

To put it simple, in this cohort of nondiabetic 
patients with ischemic stroke, a reduced base-
line level of serum omentin-1 was related both 
with stroke severity as well as an increased risk 
for poor functional outcome or death, indepen-
dent of baseline variables. Because it plays an 
important role at multiple stages of stroke pro-
gression, omentin-1 is magnetic as a prognos-
tic biomarker and be worthy of further research 
as a possible therapeutic target.
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