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[Abstract] Objective To analyze the relationship between serum irisin, meteoricike protein (Metrnl), and multili—
gand proteoglycan- (syndecan- ) and echocardiographic indexes and prognosis of patients with heart failure with intermediate
ejection fraction (HFmrEF). Relationship. Methods  One hundred and thirty-two patients with HFmrEF who were hospi—

talized in the Department of Cardiovascular Medicine of Zhu Xianyi M emorial Hospital of Tianjin M edical University from
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October 2019 to March 2022 were selected as the HFmrEF group, and 102 volunteers who were healthy during the same peri—
od of physical examination were selected as the healthy control group. Serum Irisin, Metrnl, and syndecan- levels were detec—
ted and echocardiograms were examined in the 2 groups. Pearson's correlation analysis was performed to correlate serum Irisin,
Metrnl, and syndecan with echocardiographic indices of patients with HFmrEF; and patients with HFmrEF were followed
up for 1 year after discharge. Multifactorial Cox proportional risk regression was used to analyze the influencing factors of
poor prognosis in HFmrEF patients, and the value of Irisin, Metrnl, and syndecan- in predicting poor prognosis in HFmrEF
patients was analyzed by the subject's work characteristics (ROC) curve. Results The serum Irisin and Metrnl levels, left
ventricular ejection fraction (LVEF), mitral early diastolic filling velocity (E)/early diastolic mitral annular velocity (e') of the
HFmrEF group were lower than those of the control group (z/P = -26.188/<0.001, -7.671/<0.001, —21.702/<0.001, -

20.261/<0.001), syndecan- level, left ventricular end-diastolic internal diameter (LVEDD), and left ventricular end-systolic
internal diameter (LVESD), LV end-diastolic posterior wall thickness (LVPWD) and end- diastolic septal wall thickness
(IVSD) were higher than those in the control group (¢/P =28.682/<0.001, 10.067/<0.001, 11.061/< 0.001,17.371/<0.001,
18.950/<0.001). Serum Irisin and Metrnl levels in HFmrEF patients were positively correlated with LVEF, E/e' , and nega-—
tively correlated with LVEDD, LVESD, LVPWD, IVSD, (Irisin:#/P =0.326/<0.001, 0.391/0.001, -0.301/0.003, -0.226/0.
021, -0.358/<0.001, —-0.423/<0.001, Metrnl:»/P =0.402/<0.001, 0.374/<0.001; -0.277/0.007, -0.293/0.005, -0.315/
<0.001,-0.338/<0.001); and syndecan- levels were negatively correlated with LVEF and E/e' and positively correlated
with LVEDD and LVESD, LVPWD and IVSD (#/P = -0.427/<0.001, -0.385/<0.001, 0.337/<0.001, 0.275/0.008, 0.308/0.
002, 0.265/0.012). Multifactorial Cox proportional risk regression analysis showed that New York Heart Association (NYHA)
cardiac function class IV, high levels of NT-proBNP, and high levels of syndecan- were risk factors for poor prognosis in pa—
tients with HFmrEF [HR(95% CI) =1.165 (1.075 —5.162),2.353 (1.228 —4.512), 1.551 (1.129 -2.131)], and high levels of
Irisin, high levels of Metrnl were protective factors [HR(95% CI) =0.505(0.312 —0.819),0.583 (0374 —=0.911)]. The area un—
der the curve (AUC) of Irisin, Metrnl, and syndecan- for predicting poor prognosis in HFmrEF patients was 0.775, 0.799,
and 0.782, respectively, and the combined prediction AUC was 0.873, which was higher than the prediction of the indicators
alone (Z =3.025, 2.532, 2.834,P <0.001, 0.012, 0.006). Conclusion The levels of serum Irisin and Metrnl in HFmrEF pa-—
tients are decrease, and the level of syndecan- is increase, which is relate to cardiac dysfunction and poor prognosis. The
combination of serum Irisin, Metrnl and syndecan-l has a higher value in predicting the prognostic risk of HFmrEF patients.
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Tab. 1
els in the healthy control and HFmrEF groups

Irisin Metrnl

(pg/L) (ng/L)

fRFEXFIRZE 102 250.35 £46.09 205.32 +43.65 5.32+1.69

HFmrEF 2 132 125.32 £26.17 168.72 £29.17 20.33 £5.07
{8 26. 188 7.671 28.682
P1E <0.001 <0.001 <0.001
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4o b o)
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LVPWD.IVSD & F{atHExt 41 P <0.01) , W3 2.
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Tab.2 Comparison of echocardiographic parameters between pa—

tients in the healthy control and HFmrEF groups

R =
LVEDD( mm) 55.02+3.06 62.21 £6.69 10. 067 <0.001
LVESD( mm) 42.35£5.13  50.65 +£6.09 11.061 <0.001
LVPWD( mm) 9.21+1.35 13.02 £1.87 17.371 <0.001
IVSD( mm) 8.25+1.32  12.02+1.64 18.950 <0.001
LVEF( %) 60.32+7.29 45.02+3.11 21.702 <0.001
E/e 1.35£0.21 0.86£0.16  20.261 <0.001
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Tab.3 Correlation coefficients between the indices of serum Iri— Tab.5 Analysis of multifactorial Cox proportional risk regression e—

sin, Metrnl, syndecand and echocardiographic indexes quations affecting poor prognosis in patients with HFmrEF

- Irisin Metrnl syndecan- E B SE{i Wadff P1i OR(95% CI)
r i Py r {5 P{H r{H P1{H NYHAIVZ% 1.356 0.413 10.780 <0.001 1.165(1.075~5.162)
LVEDD -0.301 0.003 -0.277 0.007 0.337 <0.001 = NT-proBNP 0.856  0.332  6.647 <0.001 2.353(1.228 ~4.512)
LVESD -0.226 0.021 -0.293 0.005 0.275 0.008 = Hb -0.213 0.206 1.069 0.771 0.808(0.540 ~1.211)
LVPWD -0.358 <0.001 -0.315 <0.001 0.308 0.002 = UA 0.321 0.285 1.268 0.693 1.378(0.789 ~2.410)
IVSD ~0.423 <0.001 —~0.338 <0.001 0.265 0.012 & SCr 0.168 0.143 1.380 0.562 1.182(0.894 ~1.566)
LVEF 0.326 <0.001 0.402 <0.001 -0.427 <0.001 = Irisin+~ -0.682 0.246 7.685 <0.001 0.505(0.312 ~0.819)
/e 0.391 <0.001  0.374 <0.001 —0.385 <O0.001 5 Metml  —0.538 0.227 5.617  0.003 0.583(0.374 ~0.911)
= syndecan1  0.439 0.162 7.343 <0.001 1.551(1.129 ~2.131)

0 =15 R4F, 1 =f/EAR) , YRS P <0.05
WH AR FETZ R Cox A XU 8113 77 72 43
B, 55 7 ,NYHA 5320 IV 4% 5 7K S NT-proBNP. 5
7K syndecan J& HFmrEF f835 35 A B9 6 o R 32
(P <0.01) , 5K Liisin« = 7KF Metrnl 2R R &
(P<0.01) ,L%S5.

2.6 [fily Irisin. Metrnl. syndecan- Tiill] HFmrEF &%
BEA RN E 2 Trisin, Metrnl | syndecan- 5 il
HFmeEF &S A R AY ROC fiZk, 5 ih 2 h il
( AUC) , 453 8 7: Trisin Metrnl syndecand [z = & Bk
B HEmeER 855 35 A R AUC 35 50. 775
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Tab.4 Comparison of different prognostic clinical/pathologic characteristics of patients with HFmrEF

W H e RAFW 4 ( n =75) TG AR WA (n=55) X/t P 1A
Wi 43/32 32/23 0.009 0.923
AR (% x5, %) 67.39 +7.09 69.12 +8.15 1.290 0.199
BMI( x =s,kg/m?) 22.84 +1.57 23.24 +1.02 1.650 0.101
NYHA DIHBESSG (%) 1 %% 24(32.00) 6(10.91) 9.925 0.007

%% 34(45.33) 26(47.27)
V44 17(22.67) 23(41.82)
R LE (B %) ] 43(57.33) 30( 54.55) 0. 100 0.752
WP (B %) ] 45(60.00) 36( 65.45) 0.402 0.526
Tl ILEE (B %) ] 36(48.00) 30( 54.55) 0.544 0.461
BEAE 0 HILREBE (451 %) ] 32(42.67) 29(52.73) 1.290 0.256
WEAE 5 B o2 [0 %) ] 22(29.33) 18(32.73) 0.172 0.679
NT-proBNP( & +5,ng/L) 157.71 £25.76 210.85 +32.24 10. 440 <0.001
¢InT( % %5, pmol /L) 0.30+ 0.16 0.35+ 0.12 1.949 0.053
Hb( % +s,g/L) 93.13 + 7.08 89.23 % 9.15 2.744 0.007
UA( % +s,mmol /L) 7.65+ 2.43 9.60+ 2.35 4.583 <0.001
SCr( & %5, pmol /L) 74.12 £12.59 79.24 +13.60 2.214 0.029
TC( % + s, mmol /L) 5.47+ 0.62 5.51+ 0.67 0.351 0.726
TG( % 5, mmol /L) 1.98 = 0.33 2.01 % 0.39 0.474 0.636
FPG( % 5, mmol /L) 7.89 = 1.68 7.92% 1.79 0.098 0.922
LVEF( % +5,%) 45.46 + 3.02 44.35+ 3.62 1.903 0.059
E/e( % +35) 0.87+ 0.13 0.84+ 0.19 1.069 0.287
LVEDD( & + 5, mm) 61.62+ 6.56 63.02+ 5.72 1.268 0.207
LVESD( & %5, mm) 50.14 + 5.69 51.35+ 5.32 1.231 0.221
LVPWD( % + s, mm) 13.16 + 1.32 13.46 + 1.23 1.317 0.190
IVSD( z +5,mm) 11.93 + 1.40 12.36 + 1.36 1.751 0.082
Irisin( % 5, pg/L) 131.90 + 9.38 116.35 + 8.49 9.716 <0.001
Metrnl( % +s,ng/L) 180.62 + 9.33 152.49 +10.24 16.295 <0.001
syndecan- ( x s, ug/L) 17.90 = 1.25 23.65+ 1.06 27.598 <0.001
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Tab.6 Value of Irisin, Metrnl, and syndecan- in predicting poor

prognosis in patients with HFmrEF

_ v e 28
E=RE Ik (B BUREE FERE L,
EIEE
Irisin 125.34 pg/L 0.775(0.693 ~0.843) 0.763 0.787 0.550
Metrnl 170.69 ng/L 0.799(0.719 ~0.864) 0.782 0.800 0.582
syndecand  20.11 pg/L 0.782(0.701 ~0.849) 0.818 0.760 0.578
=HBA 0.873(0.803 ~0.925) 0.945 0.827 0.772

AUC(95% CI)

B 1 [fiL% Irisin, Metrnl syndecan- il HFmrEF 5 3 ¥l j5 A
KLY ROC ik
Fig.1 ROC curves of Irisin, Metrnl, and syndecan- predicting

poor prognosis in HFmrEF patients
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