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Abstract

Objectives: To assess the predictive value of interleukin-6 (IL-6) levels in heart failure (HF) pa-
tients with concomitant atrial fibrillation. Methods: We enrolled 120 HF patients admitted to the
Affiliated Hospital of Qingdao University between September 2021 and August 2023. Patients
were divided into three groups based on the IL-6 quantile and baseline differences in characteris-
tics were analyzed: Group 1 (0 < IL-6 < 4.69, n = 39), Group 2 (4.69 < IL-6 < 11.29, n = 40), and
Group 3 (11.29 < IL-6, n = 41). Subsequently, the cohort was stratified into atrial fibrillation (AF)
(n = 38) and non-AF (n = 82) groups. Logistic regression was employed to analyze demographic
characteristics, serum biochemical markers, and echocardiographic parameters. Receiver oper-
ating characteristic curves (ROC) were constructed to evaluate predictive performance. Results:
Among the 120 HF patients, baseline characteristics revealed no significant differences in age, sex,
systolic and diastolic blood pressure, heart rate, smoking and drinking history, hypertension, re-
vascularization, diabetes, hyperlipidemia history, cardiac index, and other laboratory parameters
among the three IL-6 groups (P > 0.05). Notably, blood calcium levels differed significantly among
the three groups (2.30 (2.16, 2.36) vs 2.21 (2.15, 2.26) vs 2.19 (2.05, 2.25) mmol/L, P = 0.026). The
incidence of AF was 31.8%. Univariate analysis identified age, cardiac function grade, high-density
lipoprotein, IL-6, and cTnl as primary risk factors for AF in HF patients, with cardiac function
grade and IL-6 emerging as independent risk factors (P < 0.05, OR > 1). ROC analysis demonstrated
that IL-6 effectively predicted AF in HF patients, yielding an area under the curve of 0.6672 (95%
CI 0.5599 to 0.7745, P < 0.05), sensitivity of 0.8293, specificity of 0.5263, and a Youden index of
0.3556. The optimal cutoff value was Ln (IL-6) = 1.290. Conclusions: IL-6 levels exhibit a strong
association with AF in HF patients and can serve as a valuable predictor for AF occurrence.
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3.3. ROC HIZ& D IhEE R
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Table 1. Comparison of general clinical data between the groups

1. BE—MRIGRFRIELE

Overall 116 levels P-value
Tertile 1 Tertile 2 Tertile 3
N ORHE 0 <1IL-6 < 4.69 (n =39) 4.69 5(111235)11'29 11.29 <IL-6 (n = 41)
R () 68.50 (62.25,75.75)  70.00 (63.00, 79.00) 66.50 (59.50, 74.50) 67.00 (57.50, 76.50) 0.412
% n (%) 56 (46.7%) 21 (53.8%) 13 (32.5%) 22 (53.7%) 0.089
BMI (kg/m®)  24.74 (22.49,27.26)  24.77 (22.43,27.68) 24.63 (22.40, 28.68) 24.69 (22.63, 26.20) 0.724
LEFE{R/min)  79.00 (67.00, 89.75)  72.00 (61.00, 88.00) 79.00 (68.50, 88.00) 81.00 (71.00, 90.00) 0.185
W4 & (mmHg) (11 4.1225?'?22.75) 124.00 (108.00, 137.00)  130.50 (115.50, 146.00)  130.00 (119.50, 137.50)  0.147
#79K Fe (mmHg) 75.16 + 13.50 72.64 + 14.30 77.68 +11.59 7520 + 14.31 0.335
WA sk 25 (20.8%) 6 (15.4%) 12 (30.0%) 7 (17.1%) 0.213
WeEY 23 (19.2%) 7 (17.9%) 11 (27.5%) 5(12.2%) 0.211
red
7 I 80 (66.7%) 29 (74.4%) 25 (62.5%) 26 (63.4%) 0.462
S 35 (29.2%) 12 (30.8%) 10 (25.0%) 13 (31.7%) 0.774
iz # 2 70 (58.3%) 21 (53.8%) 23 (57.5%) 26 (63.4%) 0.68
G H 38 (31.7%) 20 (51.3%) 9 (22.5%) 9 (22.0%) 0.006
= T IR 34 (28.3%) 9 (23.1%) 11 (27.5%) 14 (34.1%) 0.542
LTREAAREERR
ng;)?ﬁ 52 (43.3%) 14 (35.9%) 22 (55.0%) 16 (39.0%) 0.182
OERY
ACEI/ARB 10 (8.3%) 2 (5.1%) 3 (7.5%) 5 (12.2%) 0.506
ARNi 39 (32.5%) 15 (38.5%) 15 (37.5%) 9 (22.0%) 0.205
Beta Blocker 59 (49.2%) 23 (59.0%) 21 (52.5%) 15 (36.6%) 0.118
SGLT2i 28 (23.3%) 12 (30.8%) 8 (20.0%) 8 (19.5%) 0.409
12 P 57 (47.5%) 23 (59.0%) 18 (45.0%) 16 (39.0%) 0.188
L) E R
LVEF (%)  55.00(45.00,61.00)  55.00 (42.00, 61.00) 53.50 (45.25, 59.75) 55.00 (45.00, 61.00) 0.712
TAPSE (cm) 2.00 (1.90, 2.12) 2.00 (2.00, 2.10) 2.00 (1.80, 2.12) 2.00 (1.80, 2.20) 0.794
PASP (mmHg) 36.63 (27.25,40.00)  36.63 (28.00, 38.00) 34.00 (26.00, 39.75) 38.00 (28.50, 44.50) 0.328
E’ (cm/s) 8.00 (5.50, 14.96) 8.00 (5.90, 14.96) 7.88 (5.50, 14.96) 8.00 (5.35, 14.96) 0.573
E/A 96 (80.0%) 33 (84.6%) 32 (80.0%) 31 (75.6%) 0.603
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Continued
LB FE R FESR
E & B (mmol/L)  4.14 (3.31, 4.90) 4.18 (3.27,4.71) 4.13 (3.31,4.90) 4.01 (3.33,4.97) 0.889
Hih =g
(mmol/L) 1.06 (0.76, 1.35) 1.07 (0.80, 1.28) 0.91 (0.69, 1.28) 1.25(0.77, 1.77) 0.178
R EREA
(mmol/L) 2.35(1.76,2.99) 2.38 (1.66, 3.03) 2.32(1.87,3.08) 2.36 (1.74,2.94) 0.976
i R RS
(mmol/L) 1.09 (0.92, 1.31) 1.15 (0.92, 1.35) 1.08 (0.96, 1.23) 1.06 (0.85, 1.29) 0.631
C’fngf A 26.35(12.15,30.52)  25.23(13.00, 29.88) 18.41 (8.71, 30.52) 28.00 (12.70, 42.26) 0.158
NT-proBNP 1458.90 1271.00 1541.90 1555.00 0.714
(pg/ml) (719.60, 2330.00) (818.00, 2209.00) (577.75, 2186.50) (648.60, 3773.50) :
ML E A (ug/mL) 70.65 (42.20,91.22)  54.00 (30.00, 91.22) 74.09 (46.50, 91.22) 84.17 (40.50, 91.22) 0.236
EJIE&(‘{iI?)I 3.55(1.24, 12.39) 2.52(0.70, 12.39) 12.39 (1.50, 12.39) 2.40 (1.21, 12.39) 0.155
%%ﬁgj‘fﬁg'l 0.35 (0.04, 9.83) 0.35 (0.02, 2.55) 0.35(0.10, 9.83) 0.35 (0.03, 9.83) 0.228
A AIRARE 4=
Alc (mmol/L) 6.49 (6.00, 6.63) 6.49 (6.10, 6.63) 6.49 (5.90, 6.63) 6.50 (6.05, 6.91) 0.287
A M a (mg/L) 196.50 (91.00,294.75) 191.00 (91.00,340.00)  199.50 (84.04,273.75)  188.00 (91.00,281.00)  0.763
(=t
ng‘ Al 1.19 (0.99, 1.38) 1.18 (1.02, 1.45) 1.20 (1.01, 1.36) 1.14 (0.88, 1.31) 0.31
HHIEEA B (g/L) 0.77 (0.62,0.91) 0.77 (0.54, 0.86) 0.79 (0.63, 0.91) 0.77 (0.62, 1.02) 0.695
APOB/APOA 0.68 (0.54, 0.81) 0.60 (0.47, 0.83) 0.68 (0.56, 0.78) 0.68 (0.57, 0.84) 0.571
145 (mmol/L) 2.21(2.13,2.31) 2.30 (2.16, 2.36) 2.21(2.15,2.26) 2.19 (2.05,2.25) 0.026
1 (mmol/L) 1.04 (0.92, 1.17) 1.04 (0.94, 1.17) 1.09 (0.97, 1.23) 1.03 (0.87, 1.15) 0.375

R I~ % VS TI~VI %, ACEVARB: [ 55K LRSI/ S 2K 1 24455057, ARNI: M S5k K2 R0K
MERKERHIH ), Beta Blocker: B 32BN, SGLT2i: £ Zi¥E b R %3 & O #0HlF), LVEF: Z&% 41534, TAPSE: =
DI LE IR RS, PASP: BNk IE, e 273K, B/A: O35 &7 3K B L3750 5 /00 35 8T 16 A WML % 2, APOB/APOA:

BIREABIREA A2,

Table 2. Single factor and multivariate logistic regression analysis

< 2. BERERZEE logistic BV

) HBERST ZEEIT
=R OR (95% CI) PfE OR (95% CI) PfE
(D) 1.037 (1.005, 1.071) 0.023 1.050 (0.998, 1.104) 0.06
% n (%) 1.042 (0.482, 2.252) 0.916 - -
BMI (kg/m?) 1.007 (0.903, 1.123) 0.897 - -
LyEE (YK /min) 0.998 (0.976, 1.020) 0.842 - -

4 s (mmHg) 1.008 (0.989, 1.027) 0.431 - -

# 7k £ (mmHg) 1.005 (0.977, 1.034) 0.726 - -
WA B2 1.979 (0.799, 4.901) 0.14 - -
UINES 2.400 (0.978, 5.887) 0.056 - -

W PR 1.184 (0.513,2.733) 0.692 0.234 (0.048, 1.139) 0.072
115 B 4 0.832 (0.383, 1.809) 0.643 - -
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Continued
NYHA O IIRE 2 3.306 (1.483,7.371) 0.003 4.215(1.188, 14.954) 0.026
ACEI/ARB 2.333 (0.633, 8.604) 0.203 10.303 (1.349, 78.710) 0.025
ARNi 1.576 (0.704, 3.528) 0.269 - -
BetaBlocker 1.672 (0.769, 3.638) 0.195 - -
SGLT2i 1.558 (0.645, 3.760) 0.324 - -
A 1.158 (0.536, 2.501) 0.709 - -
LVEF 0.991 (0.957, 1.027) 0.621 - -
NT-proBNP 1.000 (1.000, 1.000) 0.667 1.000 (1.000, 1.001) 0.068
Log (TG) 0.753 (0.349, 1.627) 0.471 - -
Log (TC) 0.268 (0.063, 1.149) 0.076 - -
Log (HLD) 0.230 (0.054, 0.983) 0.047 0.033 (0.01, 1.258) 0.066
Log (CRP) 1.050 (0.725, 1.519) 0.797 - -
Log (IL-6) 0.554 (0.380, 0.809) 0.002 0.346 (0.181, 0.660) 0.001
Log (cTnl) 0.860 (0.750, 0.986) 0.030 - -

R T~ 2% VS TII~VI 4%, ACEVARB: I %5k AL BRI 7/ 08 Bk & 1 3245077, ARNI: MBIk &K
AR HEAKEE 475, Beta Blocker: S SZARBHWEF], SGLT2i: 4N %&b FI#4ia & A7), LVEF: A =5l
%, NT-proBNP: N AKunfk#hkaifk, -2 »>0.1.

ROC 12k
1.0_ e
0.8 J |
1 0.6 ‘
™ 0.4 A
, AUC = 0.6672
g
02 .-
0.0+ T T T T 1
00 02 04 0.6 08 1.0
1- F 55

Figure 1. Receiver Operating Characteristic curve
1. ROC Hi%k
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FNHIFA, AT LA 808D 0 5 (B TR AT ARG I7 B 3 [17] 0 X PP EAE R AT RETE A T — /A 2R,
B OEMEEEEE. RSO EE Y IL-6 558N CR WA TR, (B4 JLNEEMILHERS
BE— PR T 1%, 1L-6 AT BEIE I 52 M 05 28 1o s AL B B A IR ML, o5 O LA PR Py P A SRR 1
TSSO S B S, (R B R AE[18] [19]. FLUR, TL-6 T A3 i35 48 5 PR - 1R BR O £ 2 Ak,
IR, PO MEHZ A E e AR (4, S0 s B XU

ZELFTIR, IL-6 AT REA2 O UL I R G R T2 —, P IR o] REAF1E 45 5 4% M AH BLAE
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1 ¥ .
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