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ABSTRACT Objective: To investigate the relationship between serum irisin (Irisin), trimethylamine oxide (TMAO), macrophage
migration inhibitory factor (MIF) and the prognosis of patients with chronic heart failure (CHF) and atrial fibrillation (AF) and its
predictive value. Methods: 175 patients with CHF and AF admitted to Gansu Provincial People's Hospital from January 2020 to January
2023 were selected and included in combined AF group, patints were divided into poor prognosis group and good prognosis group
according to the prognosis. And 100 CHF patients without AF during the same period were included in non-combined AF group. The
levels of serum Irisin, TMAO and MIF were detected by enzyme-linked immunosorbent assay. The prognostic influencing factors of
patients with CHF and AF were analyzed by multivariate logistic regression, the predictive value of serum Irisin, TMAO and MIF in the
poor prognosis of patients with CHF and AF were analyzed by receiver operating characteristic (ROC) curve. Results: Compared with
non-combined AF group, the serum Irisin level in AF group was decreased, and the serum TMAO and MIF levels were increased (P<0.
05). Compared with good prognosis group, the serum Irisin level in poor prognosis group was decreased, and the serum TMAO and MIF
levels were increased (P<0.05). After 6 months of follow-up, the incidence of poor prognosis in 175 patients with CHF and AF was
26.29%. Multivariate Logistic regression analysis showed that, New York Heart Association (NYHA) classification of cardiac function
HI~I1V level and elevated N-terminal pro-B-type natriuretic peptide (NT-proBNP), TMAO, and MIF were independent risk factors for
poor prognosis in patients with CHF and AF, and elevated Irisin was an independent protective factor (P<0.05). ROC curve analysis
showed that, the area under the curve (AUC) of serum Irisin, TMAO and MIF combined prediction for poor prognosis of patients with
CHF and AF was 0.919, which was greater than 0.787, 0.780 and 0.777 predicted by serum Irisin, TMAO and MIF alone. Conclusion:
The level of serum Irisin in patients with CHF and AF was decreased, and the levels of TMAO and MIF were increased, which were

closely relate to the poor prognosis. The combine detection of serum Irisin, TMAO and MIF levels had a high predictive value for the
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Table 1 Comparison of serum Irisin, TMAO and MIF levels between combined AF group and non-combined AF group [M( Pus, Pys)]

Groups n Irisin(ng/mL) TMAO(mg/L) MIF(pg/mL)
Combined AF group 175 3.29(1.67,5.45) 1.41(0.85,2.09) 326.62(128.56,489.74)
Non-combined AF group 100 7.15(4.59,9.96) 0.81(0.38,1.10) 98.51(53.39,210.25)
U - -8.063 -7.407 -7.038
P - <<0.001 <<0.001 <<0.001
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Table 2 Univariate analysis of prognosis in patients with CHF and AF

Poor prognosis group

Good prognosis group

Factors (n—46) (n=129) U P
Gender [n(%)]
Male 27(58.70) 85(65.89) 0.762 0.383
Female 19(41.30) 44(34.11)
Age(year, x+s ) 57.15+9.44 54.59+8.66 1.681 0.095
CHF course of disease [year, M(Pss, Prs)] 6.00(4.00,6.25) 5.00(3.00,6.00) -2.963 0.003
Complication [n(%)]
Hypertension 15(32.61) 39(30.23) 0.090 0.765
Diabetes mellitus 12(26.09) 28(21.71) 0.369 0.543
Hyperlipidemia 8(17.39) 17(13.18) 0.492 0.483
NYHA classification of cardiac function [n(%)]
level 11(23.91) 66(51.16) 10.219 0.001
level 35(76.09) 63(48.84)
Leucocyte count(x10%/L, xzs ) 13.20(10.40,18.49) 13.87(9.51,16.99) -1.147 0.251
Platelet count [x10%L, M(Pss, P)] 144.67+45.66 152.95+45.50 -1.058 0.292
Hemoglobin [g/L, M(Pss, Ps)] 110.28(95.90,124.36) 114.91(99.92,131.31) -1.498 0.134
Serum creatinine (Lmol/L, xzs ) 121.69+33.99 113.75+26.33 1.621 0.107
Blood urea nitrogen [mmol/L, M(Pss, Pss)] 5.46(4.32,6.71) 5.41(4.53,6.15) -1.397 0.163
Alanine aminotransferase [U/L, M(Pys, Pss)] 53.66(39.44,86.16) 57.29(32.37,89.86) -0.800 0.424
Aspartate aminotransferase [U/L, M(Pss, Pys)] 114.38(73.78,139.33) 89.15(51.71,133.88) -1.461 0.144
Prothrombin time [s, M(Pss, Pss5)] 16.00(14.00,18.00) 15.00(12.00,17.00) -2.414 0.016
Activated partial thromboplastin time (s, x+s ) 49.02+12.34 46.19+12.93 1.289 0.199
Left ventricular ejection fraction[%, M(Pss, Pss)] 39.03(35.78,41.88) 39.60(36.32,42.42) -0.814 0.416
NT-proBNP [ng/L, M(Pss, Pss)] 210300 1312.45(954.42,1853.15) -5.037 <<0.001
(1725.83,3610.95)
Drug conditions [n(%)]
[3 receptor blockers 38(82.61) 87(67.44) 3.822 0.051
Angiotensin-converting enzyme
inhibitor/ingiotensin 1T recejtor ﬁagonist 25(54.33) 79(61.24) 0.668 0414
Amiodarone 11(23.91) 25(19.38) 0.426 0.514
Warfarin 27(58.70) 72(55.81) 0.115 0.735
Irisin[ng/mL, M(Pss, Pss)] 1.75(1.04,3.19) 4.30(2.02,6.21) -5.771 <0.001
TMAO[mg/L, M(Pas, Ps)] 2.20(1.40,2.56) 1.27(0.74,1.90) -5.632 <0.001
MIF[pg/mL, M(Pss, P:s)] 489.00(327.67,647.28) 234.31(97.76,411.48) -5.579 <<0.001
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Table 3 Multivariate logistic regression analysis of prognosis in patients with CHF and AF

Factors B SE Waldy? P OR 95%CI

CHF course of disease was prolonged 0.693 0.576 1.446 0.229 2.000 0.646~6.190
NYHA classification of cardiac function

M-IV Tevel 0.490 0.184 7.083 0.008 1.632 1.138~2.340
Prothrombin time was prolonged 0.201 0.104 3.709 0.054 1.222 0.996~1.499
Elevated NT-proBNP 0.001 0.000 8.916 0.003 1.001 1.000~1.002
Elevated Irisin -0.558 0.169 10.878 0.001 0.573 0.411~0.798
Elevated TMAO 1.292 0.397 10.600 0.001 3.641 1.673~7.927
Elevated MIF 0.005 0.002 13.008 <<0.001 1.005 1.002~1.008

% 4 Mm% Irisin, TMAO MIF 3§ CHF &3 AF 2EFER RMTNMNME
Table 4 Predictive value of serum Irisin, TMAO and MIF for poor prognosis in patients with CHF and AF

Maximum Joden

Indexs AUC 95%CI Best cut-off value Sensitivity (%) Specificity(%) Index
Irisin 0.787 0.719~0.845 429 ng/mL 95.65 50.39 0.460
TMAO 0.780 0.711~0.839 2.10 mg/L 56.52 87.60 0.441
MIF 0.777 0.708~0.837 252.47 pg/mL 86.96 52.71 0.397
Combination 0.919 0.869~0.955 0.458 80.43 93.02 0.735
10 0.780.0.777, b3k 4 FlAl 1,
i 3 iR
0.8
i CHF & H T H EMARGES A SEMR A 0L
206 i AL R E T P58 AF &A1 AF BB o R 18 v (] S £ 44k
2 i S DENE ORI R OB A — R AR
'E 04 b PSR CHF M %0 DA ALS; [T AF FR45 % 20
i P—— AR WEZR ML T RE- 5 25000 B PR IR TR ORI C LB, 32F— 25 1
02 - —a TMAO CHF BETSEA BRI, F, R TN CHF 491 AF
’ —o— MIF SR TG , KT I PR R BB ¥ 5 it AT A AR L 1005 AN R XU
/ —e— Combination MEK,
00 ey ey L WLEF 4 f & CHF B AF % R [0 T % 5K, CHF i T

00 02 04 06 08 10
1 — Specificity
1 7% Irisin, TMAOMIF Fi{ll CHF &3 AF 2ETSAR ROC #
%
Fig. 1 ROC curve of serum Irisin, TMAO and MIF in predicting poor
prognosis of patients with CHF and AF

He 2111~ IV 2% F1 NT-proBNP . TMAO MIF F}%& 3% CHF &3
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(P<0.05), WL3& 3,
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N E

22 1L Irisin, TMAO MIF Ll 5 8¢5 il CHF 4 Jf:
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BEBEA RMZL T HER(AUC), JFHAT L3 45 R IR < 1l
i Irisin, TMAO \MIF B{-&- il CHF 43 AF B3 U5 A R A
AUC #0919, KT IfiLif Irisin, TMAO MIF S0 ¥ 4 0.787 .
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7%, CHF & 31 AF B34 175 Irisin 7K A%, 257K Irisin J2
CHF &3 AF B e A RS AR R, #2783 Trisin
JKF-TH i AT RERE IR CHF &9 AF BB UG R R KK . 2007 I
M Trisin 7KF-FH i AEIE L 0 A% R F -«B A K I F
Bl LR IEMEF Hifl, MMiE CHF 4 3f AF & 0T
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A S ARE N, HLRRIOE Wnt3a/B- IR AR A 410
SIEE AR PR O LIS AE SR T 4L, S8 AF 420 & AL
TReRrEmAL , SR TS A R XU,

MIF J&—Fh =R/ N FE A, A A HE FAEb 7
MU G, 7E S A S W A G EF i A b R FEEZAE R, Voss
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ANERC WU AE S o Cheng S5 PISE B 18, 132467 MIF RE4h &
CD74 AR IE /N 5 £ AL AL s L TR AS . X BB A5 4R 7R
MIF Al 625 AF KA. [FBFIERE TS H, 1i7E MIF 5
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TG A RS G K 2, BT MIF ZKSF s 238 m
CHF &9 AF & WG AN X . 28T, BT fig e MIF 7K
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BEBUGA R, % R NYHA 084320 NT-proB-
NP =5 2 R H DI RERVS B8 ™ 5, O T RE B 25 , R TS A
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I a AR @ T 2 ROC 4 &I, i Irisin , TMAO,
MIF /KB A T CHF A Jf AF B 3& B 5 A B # AUC
0.919, KT Irisin, TMAO MIF 7K S i, Ui BH i v
Irisin,TMAO MIF /K¥-A] GE R A CHF &1 AF B E UG A K
MBI BN AR, FLBEA R ILE Irisin, TMAO MIF 7K R4
FHAE

Zi L i ik ,CHF & 3% AF B3 I 7F Irisin 7K F BEAL,
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