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Background: Nesfatin-1 is a novel peptide possessing pleiotropic metabolic effects. No-reflow phenomenon (NR)

is a poor prognostic indicator occurring in around 30% of all patients undergoing primary percutaneous coronary

interventions (pPCI). Inflammation and complexity of coronary artery disease (CAD) play pivotal roles in the

pathogenesis of NR. In this study, we investigated the relationship between admission serum nesfatin-1 level, NR

and complexity of CAD assessed by SYNTAX-1 (SS-1) and SYNTAX-2 (SS-2) scores in patients with ST-segment elevation

myocardial infarction (STEMI) undergoing pPCI.

Methods: A total of 174 STEMI patients who underwent pPCI were included in the study and divided into NR (n =

36) and normal flow (n = 138) groups. Serum nesfatin-1 was measured by enzyme-linked immunosorbent assay.

Seventy-eight consecutive age-, gender- and co-morbidity-matched patients undergoing coronary angiography

with < 50% stenosis comprised the control group.

Results: Nesfatin-1 levels were significantly lower in the NR group compared to the normal flow and control groups

(10.8 � 6.6 ng/mL vs. 34.9 � 24 ng/mL vs. 43.6 � 23.2 ng/mL, respectively, p < 0.001). Nesfatin-1 was significantly

and inversely correlated with SS-1 and SS-2 scores (r = -0.709 and r = -0.655, respectively, both p < 0.001).

Multivariate logistic regression analysis showed that nesfatin-1 [odds ratio (OR) = 0.81, 95% confidence interval (CI)

= 0.708-0.936, p = 0.004] and glomerular filtration rate (OR = 0.94, 95% CI = 0.892-0.989, p = 0.018) were independently

associated with NR. In the receiver operating characteristic analysis, nesfatin-1 < 15.21 ng/mL predicted NR with 78.4%

sensitivity and 72.2% specificity (area under the curve = 0.809, 95% CI = 0.701-0.918, p < 0.001).

Conclusions: Admission nesfatin-1 level is a potent predictor of NR in STEMI patients undergoing pPCI. Additionally,

nesfatin-1 has a robust and negative correlation with the complexity of CAD.
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INTRODUCTION

ST-segment elevation myocardial infarction (STEMI)

is a significant cause of morbidity and mortality world-

wide. A great improvement in short-term mortality has

been achieved since the introduction of percutaneous

interventional techniques in the coronary vessels; how-

ever, the long-term prognosis has significantly improved

despite the opening of totally occluded coronary ar-

teries, especially in the setting of STEMI.
1

A number of

factors have been proposed to explain this situation, in-

cluding no-reflow (NR) phenomenon.
2,3

NR phenomenon is a term that indicates failure of

normal reperfusion of the myocardium despite opening

of an occluded epicardial coronary vessel,
4

and it occurs

with varying incidence in all primary percutaneous coro-
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nary interventions (pPCI). When encountered in a pa-

tient, NR confers a high risk of mortality owing to in-

adequate healing of the infarct, poor ventricular remo-

deling, and higher susceptibility to heart failure.
2,3,5

Nesfatin-1 is a novel anorexigenic peptide of 82 amino

acids which is a derivative nucleobindin-2.
6

First iso-

lated in the brain nuclei modulating satiety, nesfatin-1

was then detected in such diverse groups of cells as gas-

tric mucosa, adipose tissue, cardiac cells, and pancreatic

cells.
6,7

Furthermore, accumulating evidence suggests

that nesfatin-1 is involved in thermoregulation, pancre-

atic insulin recreation, hepatic glucose metabolism, an-

xiety, gastric function, reproduction, cardiovascular sys-

tem modulation and inflammation.
8,9

Recent studies conducted in patients with acute

coronary syndrome have shown associations between

disease severity and nesfatin-1 levels.
10,11

In 2013, Dai et

al.
10

assessed serum nesfatin-1 levels in a comparable

manner among patients with acute myocardial infarc-

tion (AMI), stable angina pectoris (SAP) and control sub-

jects, and detected significantly lower serum nesfatin-1

levels in the AMI patients compared to the SAP patients

and controls. Moreover, nesfatin-1 levels were nega-

tively associated with Gensini score. In another study in

2018 by Kuyumcu et al.,
11

nesfatin-1 levels were lower

in non-ST segment elevation myocardial infarction pa-

tients with higher SYNTAX-1 score compared to those

with a lower score and controls.

However, the association between serum nesfatin-1

level and NR phenomenon in patients with STEMI has

yet to be evaluated. Therefore, in the present study, we

investigated the relationship between nesfatin-1 level

and NR in STEMI patients, and evaluated its potential

association with SYNTAX-1 (SS-1) and SYNTAX-2 (SS-2)

scores.

METHODS

Study population

We prospectively enrolled 174 consecutive patients

admitted to our hospital with STEMI and underwent

pPCI between February 2018 and December 2018. The

enrolled patients were further subdivided into two sub-

groups: the NR group (n = 36, mean age 57.1 � 9.5 years)

and normal flow group (n = 138, mean age 57.8 � 12.5

years). Subjects with clinically suspected severe coro-

nary artery disease (CAD) with multiple risk factors but

in whom minor CAD (< 50% luminal stenosis by visual

estimation) was detected on coronary angiography com-

prised the control group. STEMI was defined on the

basis of the relevant guidelines,
12

and included a rise

and/or fall in cardiac troponins with at least one value

above the 99
th

percentile of the upper reference limit

with at least one of the following features: ischemia-

related symptoms; new or presumably new ST segment

elevation in � 2 contiguous leads with a cutoff point of �

0.2 mV in the anterior leads or new left bundle branch

block; development of pathological Q waves in the elec-

trocardiogram; imaging evidence of new loss of viable

myocardium, or new regional wall motion abnormality;

and identification of an intracoronary thrombus by an-

giography.

The exclusion criteria were recent myocardial infarc-

tion or cardiac surgery, administration of thrombolytic

therapy before PCI, acute or chronic inflammation, se-

vere hepatic, renal, or hematological disease, history of

psychiatric or neurological disorders, and history of car-

diomyopathy.

A detailed medical history was taken and a thorough

physical examination was performed in all of the pa-

tients, and baseline demographic features including age,

sex, hypertension (HT), chronic obstructive pulmonary

disease, peripheral artery disease (PAD), smoking habit,

diabetes mellitus (DM), and CAD were recorded. Left

ventricular ejection fraction (LVEF) was measured using

the modified Simpson’s rule, as suggested by the Ameri-

can Society of Echocardiography.
13

This study complied with the principals of the Decla-

ration of Helsinki, and the local ethics committee ap-

proved the study protocol. All of the patients provided

informed consent.

Coronary angiography, percutaneous coronary

intervention and definition of angiographic no-reflow

All patients were treated according to the recom-

mendations of the relevant STEMI guidelines.
14

Once

written informed consent for cardiac catheterization had

been obtained, emergency coronary angiography was

performed in all patients using standard techniques. Af-

ter wiring of the infarct related artery (IRA), a glyco-

protein IIb/IIIa inhibitor (tirofiban) or thrombus aspira-
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tion was given to the patients in the catheterization lab-

oratory at the operator’s discretion. Direct stenting of

the IRA was attempted whenever possible, and balloon

pre-dilatation was performed in the remaining cases.

Primary PCI of the IRA was performed using standard cli-

nical practice, and the choice of drug-eluting stent or

bare metal stent was at the operator’s discretion. Base-

line and post-PCI thrombolysis in myocardial infarction

(TIMI) flow grade of the IRA in each patient was evalu-

ated by two cardiologists blinded to the study. TIMI flow

grade 3 for the IRA with residual stenosis < 20% was con-

sidered to be normal flow.
15

No-reflow was defined as a

TIMI flow grade of � 2 following stenting of the IRA with

no evidence of coronary dissection or a reduction in

TIMI flow after restoration of TIMI flow grade 3.
15

Calculation of the SYNTAX-1 and SYNTAX-2 scores

Assessment of the cineangiographic views was per-

formed using an Axiom (Siemens Medical Solution, Er-

langen, Germany) workstation by two experienced car-

diologist blinded to the study. Each lesion with a diame-

ter stenosis � 50% in coronary vessels � 1.5 mm in dia-

meter was scored using the online SYNTAX score calcula-

tor (http://www.syntaxscore.com). If the cardiologists

disagreed about the lesions, the final score was decided

by averaging the scores calculated by each cardiologist.

SS-1 and SS-2 scores were obtained for each patient.

Laboratory analysis

Blood samples were obtained from every patient th-

rough venipuncture on admission to the emergency de-

partment. The samples were then immediately transferred

to the laboratory. The collected blood samples were cen-

trifuged at 1500 g for 10 min to separate the serum.

Serum was stored at -80 �C until analysis for nes-

fatin-1. Serum nesfatin-1 levels were measured using a

commercial enzyme-linked immunosorbent assay kit

(Rel Assay Diagnostics, Mega T�p, Gaziantep, Turkey),

which had a sensitivity of 0.32 ng/ml. Routine serum

biochemical parameters were measured using an auto-

mated clinical chemistry analyzer (Roche Hitachi Cobas

c8000 autoanalyzer, Roche Diagnostic Corp., Mannheim,

Germany).

Statistical analysis

Statistical analysis of the study data was performed

using SPSS software for Windows (IBM SPSS Statistics for

Windows, Version 22.0. Armonk, NY: IBM Corp., USA).

Quantitative variables were tested for normality using

Kolmogorov-Smirnov and Shapiro-Wilk tests. Univariate

analysis of the study parameters, on the basis of their

types and the fulfillment of presumptions, was performed

using the chi-square test, Fisher’s exact test, Mann-

Whitney U test, independent t test, one-way ANOVA,

and Kruskal-Wallis test. Descriptive variables were ex-

pressed as mean � standard deviation, median (inter-

quartile range at the 25
th

and 75
th

percentiles, IQR), and

percentages (%), where appropriate. The variables that

were significantly different between groups on the basis

of the univariate analysis were further subjected to

multivariate logistic regression analysis. Correlations be-

tween the variables were assessed using Pearson cor-

relation analysis. Moreover, receiver operating curve

(ROC) analysis was performed to define possible diag-

nostic cut-off values of the variables with significant

contribution to the multivariate logistic regression mo-

del. A p value < 0.05 was considered to be statistically

significant.

RESULTS

The clinical and procedural characteristics of all STEMI

patients are shown in Table 1, and the baseline demo-

graphic and clinical features of the study population are

shown in Table 2. Of the 174 STEMI patients, NR was ob-

served in 36 (mean age 57.1 � 9.5 years), and normal

flow was achieved in 138 (mean age 57.8 � 12.5 years).

There were no significant differences between the groups

in DM, CAD, HT, hyperlipidemia (HL), smoking habit, and

obesity (p > 0.05). LVEF was significantly lower in the

STEMI patients compared to the controls; however, a

pair-wise comparison of LVEF between the normal flow

and NR groups did not reveal a statistically significant

difference. The STEMI patients with NR had significantly

higher SS-1 and SS-2 scores compared to those with nor-

mal flow (27.2 � 8.3 vs. 14.8 � 7.3, respectively for SS-1,

p < 0.001; 42.38 � 5.9 vs. 21.70 � 9.44, respectively for

SS-2, p < 0.001).

Hematological, biochemical and serum nesfatin-1

measurements of the 3 study groups are given in Table

3. White blood cell (WBC) (p = 0.011), neutrophil (p =
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0.005), and monocyte (p = 0.002) counts were signifi-

cantly higher in the NR group compared to the normal

flow and control groups. On the other hand, glomerular

filtration rate (GFR) (p = 0.001), serum albumin level (p

< 0.001), and platecrit (PCT) (p = 0.036) were signifi-

cantly lower in the NR group compared to the normal

flow and control groups. Moreover, serum nesfatin-1

level was found to be significantly lower in the NR group

compared to the normal flow and control groups (10.8 �

6.6 ng/mL, p < 0.001); however, no statistically signifi-

cant difference was detected in a pair-wise comparison

between the normal flow and control groups (34.9 � 24

ng/mL vs. 43.6 � 23.2 ng/mL, respectively, p > 0.05).

Bivariate correlations are shown in Table 4. Accord-

ing to the correlation analysis, serum nesfatin-1 levels

were significantly negatively correlated with SS-1 and

SS-2 scores (r = -0.709 and r = -0.655, respectively, both

p < 0.001). Furthermore, SS-2 scores were significantly

and positively correlated with SS-1 scores (r = 0.919, p <

0.001). The other variables with statistically significant

differences between the 3 groups did not show signifi-

cant correlations between the groups (p > 0.05).

Multivariate logistic regression analysis showed that

nesfatin-1 [odds ratio (OR) = 0.81, 95% confidence inter-

val (CI) = 0.708-0.936, p = 0.004] and GFR (odds ratio =

0.94, 95% CI = 0.892-0.989, p = 0.018) were independ-

ent predictors of NR in the STEMI patients. However,

neutrophils and albumin were not statistically signifi-
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Table 2. Demographic and clinical characteristics of the study groups

Variables Normal flow group (n = 138) No-reflow group (n = 36) Controls (n = 78) p value

Age (years) 57.8 � 12.5 57.1 � 9.5 055.2 � 13.9 0.662
Female gender, n (%) 36 (26) 9 (25). 20 (25.6) 0.642
DM, n (%) 8 (5.7) 2 (5.5) 4 (5.1) 0.611
CAD, n (%) 14 (10.1) 06 (16.6) 18 (23)0. 0.192
HT, n (%) 58 (42)0. 10 (27.7) 24 (30.7) 0.358
HL, n (%) 38 (27.5) 04 (11.1) 12 (15.3) 0.173
Smoking, n (%) 58 (42)0. 12 (33.3) 18 (23)0. 0.138
Obesity, n (%) 16 (11.5) 06 (16.6) 12 (15.3) 0.783
LVEF (%) 44.1 � 7.4 42.4 � 5.9 59.3 � 4.2 < 0.001 <
SS-1 14.8 � 7.3 27.2 � 8.3 - < 0.001 <
SS-2 21.70 � 9.44 42.38 � 5.90 - < 0.001 <
Drug usage, n (%)

Beta-blockers 33 (23.9%) 07 (19.4%) 12 (15.3%) 0.256
Calcium channel blockers 22 (15.9%) 06 (16.6%) 08 (10.2%) 0.442
ACEIs/ARBs 47 (34.0%) 11 (30.5%) 23 (29.4%) 0.991
ASA 11 (7.9%)0 05 (13.8%) 14 (17.9%) 0.155
Clopidogrel/prasugrel/ticagrelor 6 (4.3%) 3 (8.3%) 6 (7.6%) 0.323
Warfarin/NOACs 4 (2.8%) 2 (5.5%) 2 (2.5%) 0.568
Statins 20 (14.4%) 3 (8.3%) 08 (10.2%) 0.189

ACEIs, angiotensin-converting enzyme inhibitors; ARBs, angiotensin receptor blockers; ASA, acetylsalicylic acid; CAD, coronary
artery disease; DM, diabetes mellitus; HL, hyperlipidemia; HT, hypertension; LVEF, left ventricular ejection fraction; NOACs, novel
oral anticoagulant drugs; SS-1, SYNTAX-1 score; SS-2, SYNTAX-2 score.

Table 1. Clinical and procedural characteristics of all STEMI
patients

Variables Value

Age (years) 057.6 � 12.6
Female gender, n (%) 45 (25.8)
LVEF (%) 43.7 � 7.7
MI region

Anterior MI, n (%) 54 (31.0)
Septal MI, n (%) 27 (15.5)
Lateral MI, n (%) 23 (13.2)
Inferior MI, n (%) 48 (27.5)
Posterior MI, n (%) 18 (10.3)
Right ventricle MI, n (%) 4 (2.2)

KILLIP class, n (%)
I 72 (41.3)
II 53 (30.4)
III 20 (11.4)
IV 29 (16.6)

Drug usage, n (%)
Beta-blockers 40 (22.9)
Calcium channel blockers 28 (16.0)
ACEIs/ARBs 58 (33.3)
ASA 16 (9.1)0
Clopidogrel/prasugrel/ticagrelor 9 (5.1)
Warfarin/NOACs 6 (3.4)
Statins 23 (13.2)

Co-medication for MI, n (%)
Dual antiplatelet therapy, n(%)

ASA plus clopidogrel 130 (74.7)0
ASA plus ticagrelor 35 (20.1)
ASA plus prasugrel 9 (5.1)

Glycoprotein IIb/IIIa inhibitors (tirofiban) 60 (34.4)
Thrombus aspiration 23 (13.2)
Intra-aortic balloon pumping 7 (4.0)

ACEIs, angiotensin-converting enzyme inhibitors; ARBs,
angiotensin receptor blockers; ASA, acetylsalicylic acid; LVEF,
left ventricular ejection fraction; MI, myocardial infarction;
NOACs, novel oral anticoagulant drugs; STEMI, ST-segment
elevation myocardial infarction.



cant independent predictors of NR. Coefficients of the

predictors in the logistic model are shown in Table 5.

In the ROC analysis, the optimal cut-off value of

nesfatin-1 to predict the occurrence of NR with 78.4%

sensitivity and 72.2% specificity was 15.21 ng/mL [area

under the curve (AUC) = 0.809, 95% CI = 0.701-0.918, p

< 0.001] (Figure 1).

DISCUSSION

The main findings of this study can be summarized

as follows: 1) Admission serum nesfatin-1 levels were

significantly lower in the STEMI patients treated with
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Table 3. Hematological and biochemical measures of the study groups

Variables Normal flow group (n = 138) No-reflow group (n = 36) Controls (n = 78) p value

Glucose (mg/dL) 120.5 � 5400. 117.2 � 5100. 100.4 � 18.60 0.089

GFR (mL/min/1.73 m
2
) 086.1 � 19.9a 077.4 � 22.4b 092.4 � 10.2a 0.001

TG (mg/dL) 175.8 � 1000. 152.1 � 93.60 170.8 � 91.40 0.835

T-C (mg/dL) 171.9 � 47.90 158.8 � 52.60 196.3 � 85.30 0.113

LDL-C (mg/dL) 96.8 � 410. 088 � 38.4 121.2 � 76.30 0.063

HDL-C (mg/dL) 40.1 � 11.4 39 � 8.1 44.4 � 10.1 0.110

Calcium (mg/dL) 9.3 � 0.6 9.2 � 0.7. 9.6 � 0.4 0.135

Albumin (mg/dL) 4.03 � 0.4a 3.4 � 0.5a 04.5 � 0.2b < 0.001 <

WBC (�10
9
/L) 09.22 � 4.3ab 10.5 � 3.6a0 8.46 � 1.3b 0.011

Hb (gr/dL) 14.23 � 1.740 13.78 � 2.1400 13.79 � 2.530 0.656

Plt (�10
9
/L) 267.31 � 73.070 230.22 � 106.890 293.00 � 129.87 0.144

Neutrophil (�10
9
/L) 06.09 � 4.5ab 7.00 � 3a000 5.04 � 1.2b 0.005

Lymphocyte (�10
9
/L) 2.48 � 1.17 2.16 � 0.960. 2.57 � 0.39 0.619

Monocyte (�10
9
/L) 00.74 � 0.22a 0.80 � 0.27a. 00.60 � 0.26b 0.002

MPV (fL) 10.28 � 0.900 10.57 � 0.8600. 10.28 � 0.910 0.807

PDW (%) 12.17 � 2000. 12.47 � 1.8000. 12.09 � 2.100 0.904

PCT (%) 000.27 � 0.06ab 0.22 � 0.06a0 00.30 � 0.11b 0.036

C-RP (mg/dL) 0.43 (0.21-1.58) 0.55 (0.32-1.01) 0.37 (0.22-0.79) 0.131

Troponin (pg/mL) 1201.00 (87.00-3759.0) 01451.50 (29.85-5859.00) - 0.364

CK-MB (ng/mL) 16.00 (3.05-71.75) 21.81 (2.82-96.50) - 0.344

Nesfatin-1 (ng/mL) 34.9 � 24a 10.8 � 6.6b 43.6 � 23.2a < 0.001 <

* There is no statistically significant difference between the pairs marked with the same letter within the same line (p > 0,05).

CK-MB, MB fraction of creatin kinase; C-RP, C-reactive protein; GFR, glomerular filtration rate; Hb, hemoglobin; HDL-C, high-density

lipoprotein cholesterol; LDL-C; low-density lipoprotein cholesterol; MPV, mean platelet volume; PCT, platecrit; PDW, platelet

distribution width; Plt, platelet count; T-C, total cholesterol; TG, triglyceride; WBC, white blood cell count.

Table 4. Bivariate correlations between the study variables

GFR Albumin WBC Neutrophil Monocyte SS-1 SS-2 PCT Nesfatin-1

GFR 1 0.288* -0.194* -0.250* -0.093 -0.178 -0.165 0.073 0.038
Albumin 1 -0.039 -0.140 -0271* -0.072 -0.089 0.037 0.127
WBC 1 0.937* 0.592* 0.043 0.048 0.108 -0.068
Neutrophil 1 0.465* 0.038 0.050 0.088 -0.100
Monocyte 1 0.002 -0.019 -0.037 0.062
SS-1 1 0.919* 0.085 -0.709*
SS-2 1 0.090 -0.655*
PCT 1 -0.033
Nesfatin-1 1

* Correlation is significant at the 0.01 level. Abbreviations are in Table 3.

Table 5. Results of multivariate logistic regression analysis

Variables � p value Odds ratio
95%C.I. for OR

Lower-upper

GFR -0.062 0.018 0.940 0.892-0.989

Neutrophil -0.202 0.150 0.817 0.621-1.076

Nesfatin-1 -0.206 0.004 0.814 0.708-0.936

Albumin -0.594 0.556 1.812 00.250-13.102

CI, confidence interval; GFR, glomerular filtration rate; OR,

odds ratio.



pPCI in whom NR developed compared to those in whom

normal flow was achieved. 2) Admission nesfatin-1 le-

vels were a strong and independent predictor of NR in

the STEMI patients treated with pPCI. GFR was also an

independent predictor. 3) The optimal diagnostic cut-off

value of nesfatin-1 calculated by the ROC analysis for

the prediction of NR was 15.21 ng/mL (AUC = 0.809,

95% CI = 0.701-0.918, p < 0.001). To the best of our

knowledge, this is the first study to demonstrate an in-

dependent association between nesfatin-1 levels and

angiographic NR in STEMI patients undergoing pPCI.

Older studies have reported an incidence of NR of

11.5% after all PCIs.
16

However, the incidence of angio-

graphic NR has been suggested to be up to 32.8% in

STEMI patients treated with pPCI in more recent studies,
17

and 27.6% in patients with anterior STEMI undergoing

pPCI.
18

In our study, the incidence of angiographic NR

was 20.6%, which is lower than these recent studies. The

mechanism by which NR occurs is multifactorial and en-

compasses various events including distal thrombus

embolization, microvascular spasm, reperfusion and is-

chemic injuries, and inflammation.
19,20

Inflammation plays a pivotal role in each step of the

extent of atherosclerosis and atherosclerotic plaque

rupture and occurrence of NR.
21,22

Interestingly, sys-

temic endothelial dysfunction, a surrogate marker of

systemic inflammation, has been shown to not be asso-

ciated with the occurrence of NR during pPCI.
15

Further-

more, the extent and complexity of CAD, as calculated

by SS-1 and SS-2 scores, has also been suggested to be

strongly associated with angiographic NR in STEMI pa-

tients undergoing pPCI.
17,23

Yesin et al.
23

reported higher

SS-1 (28.3 � 5.5) and SS-2 (42.5 [22.1-58.5]) scores in

STEMI patients treated with PCI in whom NR occurred,

compared to those in whom normal flow was achieved.

They also reported a cut-off value of > 32.3 with 88%

sensitivity and 80% specificity for SS-2 score by ROC

analysis to predict NR in STEMI patients. The SS-1 and

SS-2 scores in our NR group were similar to the findings

of their study. Additionally, a significant association be-

tween the extent and complexity of CAD calculated by

SS-1
11

and Gensini score
10

with serum nesfatin-1 levels

was reported in two recent studies. Our study also dem-

onstrated a significant and negative correlation between

serum nesfatin-1 levels and SS-1 (r = -0.709, p < 0.001)

and SS-2 (r = -0.655, p < 0.001) scores.

Nesfatin-1 was first reported in 2006 by Oh-I et al.
6

as an anorexigenic molecule secreted by the brain. Nes-

fatin-1 plays a pivotal role in anti-inflammation. Previ-

ous studies have suggested that nesfatin-1 exerts anti-

inflammatory and anti-apoptotic effects during brain

injury in experimental rat models.
24,25

Although few

studies have investigated the relationship between nes-

fatin-1 and atherosclerotic cardiovascular diseases (ASCVD),

the majority of them have suggest that nesfatin-1 plays

a protective role against cardiovascular diseases.
9-11,26-29

Kuyumcu et al.
27

found significantly lower serum nes-

fatin-1 levels in patients with > 60% carotid artery steno-

sis (CAS) compared to those with < 60% CAS. Moreover,

serum nesfatin-1 levels were negatively correlated with

the rate of CAS in their study. In addition, Robinson et

al.
29

reported that serum nesfatin-1 levels were associ-

ated with reduced carotid atherosclerosis and increased

plaque stability in patients with rheumatoid arthritis.

They further reported an inverse association between

nesfatin-1 and carotid intima-media thickness. Ding et

al.
30

reported significantly lower nesfatin-1 levels in type

2 DM patients with PAD compared to type 2 DM pa-

tients without PAD. In logistic regression analysis, they

also found an inverse association between nesfatin-1

levels and the development of PAD. In another study by
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Figure 1. The ROC curve analysis of serum nesfatin-1 for predicting

the occurence of no-reflow in STEMI patients. ROC, receiver operating

characteristic; STEMI, ST-segment elevation myocardial infarction.



Kuyumcu et al.,
28

serum nesfatin-1 levels were signifi-

cantly lower in patients with slow coronary flow (SCF)

than in those with normal coronary flow. They also sug-

gested an independent association between nesfatin-1

levels and SCF. Only one study, however, has reported

higher levels of serum nesfatin-1 in patients with CAD

compared to those without CAD, and showed that higher

nesfatin-1 levels were associated with the severity of

CAD.
31

In addition, few studies have investigated the re-

lationship between nesfatin-1 and AMI, but all have re-

vealed consistently significantly lower levels of nesfa-

tin-1 as well as independent and inverse associations

between nesfatin-1 and the severity of AMI compared

to the control subjects.
10,11

In our study, we found sig-

nificantly lower serum nesfatin-1 levels in the STEMI pa-

tients with NR compared to those with normal flow and

the controls. Our findings are supported by the logistic

regression analysis and are compatible with those of the

previous studies. In addition, since most of the afore-

mentioned studies reported an inverse association be-

tween nesfatin-1 and the presence and extent of stable

and/or unstable ASCVD, it is prudent to assume that NR

is more common in STEMI patients with lower admission

serum nesfatin-1 levels due to the close association be-

tween this phenomenon and the severity of athero-

sclerotic plaque burden and vulnerability.

There are some limitations to this study. This was a

single-center study comprising a relatively small popu-

lation. In addition, we did not correlate admission nes-

fatin-1 levels with long-term major adverse cardiovascu-

lar events. Moreover, we did not include the time inter-

val between the onset of symptoms and hospital admis-

sion, which is likely to predispose to the development of

NR in the setting of STEMI.

CONCLUSION

Our study findings showed that admission serum

nesfatin-1 level is an independent predictor for NR in

patients with STEMI undergoing pPCI. Additionally, nes-

fatin-1 level was inversely correlated with SS-1 and SS-2

scores. Our findings may help to elucidate the impli-

cations of nesfatin-1 on the pathogenesis of athero-

sclerotic plaque extent and vulnerability in STEMI pa-

tients. However, further multicenter studies with a lar-

ger patient cohort are warranted to confirm our findings.
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