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Prognostic value of QRS duration combined with serum IL-11 and suPAR levels

for elderly patients with chronic heart failure

YANG Li'*, WANG Yan-Hong', MENG Jing’
('Department of Function, *Department of Cardiology, Fifth Affiliated Hospital of Xinjiang Medical University, Urumqi 830011,
Xinjiang Uygur Autonomous Region, China)

[ Abstract] Objective To investigate the predictive value of QRS duration on electrocardiogram combined with serum levels of
interleukin (TL)-11 and soluble urokinase type plasminogen activator receptor (suPAR) in the prognosis of elderly patients with chronic
heart failure (CHF). Methods A total of 236 elderly CHF patients diagnosed and treated in our department of cardiovascular diseases
from January to December 2020 were recruited in this study. According to the occurrence of major adverse cardiovascular events (MACE)
within 12 months of follow-up, they were divided into MACE group (n=76) and non-MACE group (n=160). The general data, QRS
duration, and serum IL-11 and suPAR levels were compared between the 2 groups. SPSS 22.0 was used for statistical analysis. The
predictive values of QRS duration and serum IL-11 and suPAR levels on the prognosis of elderly CHF patients were analyzed by
receiver operating characteristic (ROC) curve. Kaplan-Meier curve was used to analyze the prognosis of the patients with different QRS
duration and serum IL-11 and suPAR levels. Multivariate logistic regression analysis was adopted to analyze the prognostic factors of
the patients. Results Compared with non-MACE group, the MACE group had significantly longer QRS duration [ (126.74£9. 63) vs
(110.29 + 9.47) ms] and higher levels of IL-11 [ (64.05+14.49) vs (46.26+11.86) pg/ml] and suPAR [ (3.64+0.99) wvs
(2.32+0.85) ng/ml](P<0.01). ROC curve analysis showed that the area under the curve of QRS duration, IL-11 and suPAR to
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predict MACE in elderly CHF patients was 0. 886, 0.838 and 0. 842, respectively, and the best cut-off value was 121. 07 ms, 52.24 pg/ml
and 2. 88 ng/ml, respectively. The area under the curve of the combination of 3 indicators was 0. 968, the sensitivity was 94. 74%, and the
specificity was 91. 87%. Kaplan-Meier survival analysis showed that there were significant differences in the incidence of MACE among the
elderly CHF patients with different QRS duration and IL-11 and suPAR levels (P<0.001). Logistic regression analysis indicated that left
ventricular ejection fraction ( OR =0.784, 95% CI 0.684-0.898), cardiac function classification of New York Heart Association
(OR=2.561, 95%CI 1.044-6.284) , QRS duration (OR=1.195, 95%CI 1.105-1.292), TL-11 (OR=1.115, 95%CI 1.059-1.174)
and suPAR (OR=4.316, 95% CI 2.012-9.260) were independent influencing factors for MACE in elderly patients with CHF.
Conclusion QRS duration and serum IL-11 and suPAR levels are independent risk factors for MACE in elderly patients with CHF.

Combined detection of these 3 indicators has higher predictive value for the prognosis of elderly patients with CHF.

[ Key words)
Corresponding author. YANG Li, E-mail: 23832976@ qq. com

&M f s ( chronic heart failure, CHF) ey
DL CMAE B, — B B CHF, 3% 5 AR AR AR Y
N 50% , 10 AF A A7 AL 10% , ™ H 52 Wi A i
Y, BEE BRI HOR AN & R, CHE 1R YT IS
T JE B CHF 38 & 24 B st T
FERA, Kk, XA CHF B 7 R R, 5
R CHEF T8 bR BA 26 RS L, O
HUEE CHF S H MU AL, QRS ST FRJE QRS I
TR E EAE bR, BEMS S WL O JIERR IR DI BE , QRS I i
BRAE K 5 993155 A 505 25 DDA OG> . i i A R
(interleukin, IL) -11 2—FHA ZNEDIRERY 1L-6 B
MR T, S 50N R, TR e Y
LTV R G ) 52 K (soluble urokinase type plasmino-
gen activator receptor,suP AR &2l if 22 i 37 1A R L Tt
LR RS M) SZ RRIIE I X I LR RAEFR BE
S0 i e DA ARBFFEARTS QRS
AFRR L7 TL-11 F suPAR X Z4F CHF (835 75 1
G ROE, LU RS ISR S LB B A

1 MH57F*%

1.1 BHRMK

ATE 2020 4 1 7 2 12 BTSRRI E S T K
J& BRI NFH2TR YA CHF B 249 ], 1
13 Bl R 7, B A 236 1 2B & A S B 5 %)
G, Hobh B4k 135 B otk 101 B, f i 9 2K
(body mass index, BMI) & (23.21+2.13) kg/m*, 4l
A0 IER P22 ( New York Heart Association, NYHA)
LYIREST S L 9 67 151 4% 89 i S IV 4% 80 4], #R
P A RO ML 24 (major adverse cardiovascular
events, MACE ) & A= 1& I, ¥ & 43 4 MACE 4
76 B A1 AE MACE 41 160 . 44 Abr #E . 4F i =
60 % ; CHF &G AR B2 20 MUAE s 2 0 23 1l
SE BT LG 1 B 12 W RTA YT $6 TS 2018) ) iy
PR NYHA D IIRER S 1T ~ IV 4 5 mi K
B I IR I R BERL e B TE B R o HERRBRIE . Sk

interleukin-11; chronic heart failure; QRS duration; soluble urokinase type plasminogen activator receptor; prognosis

O A R e RO IER 2O LR B 2t
JWUREFE A5 ; Iibvied B Sie TR B s HEA ™ ETF B 2
REAN 4 M i N AR IAC 6 5 2P i I 2570 L 2
PRI K M ZR G s ik R U EGR H o
1.2 FHi&

WO B F IR B} G AR AR IS P  BMI W4
JE (systolic blood pressure, SBP) (&7 5K He A R 9 | 1L
JIg S R s PR sl e T SRR N AR A
B 1fiL 53 85X ( left ventricular ejection fraction, LVEF) |
NYHA U Il BE 73 8 5 95 9o R R 245 4 4l P A 00 45
RAEW RS MR 2 ~ 3 ml, B0 43 8 LT, CE T
=20 °CUKAE #5 o R FH Tl B¢ e, 92 W B 3ok A Y0 . 355
IL-11 Jz suPAR 7K SR /A BOL L BT E AT G
A RN QRS i, LU QRS U, id %
QRS PeFFR A H il 132 F0 AL 6 2 07 50, X
HATRIR 12 A H BT, W20 5% MACE &1
O RO HUVESE AEEOEEA T IEMIET 42 A
LAY R NIB T YN & CIA R NN E S
1.3 ZitFarE

K SPSS 22. 0 FAF xBTS b, 1T
ORI AR B bR vE 22 (25 ) Foo , 2L I0) HE 3R
SEFEAS ¢ K THECRORAIEL (T 433 ) FoR A1)
SR X K g, SR ROC HIZ 53 BT QRS I
PR IMLTE IL-11 #1 suPAR 7K P % 2% 4% CHF R 3
MACE Ry {E, & H Kaplan-Meier [1£8 53745
M TG 22 5, I 61T log-rank K256, SR £
% logistic [543 M & 4F CHF &35 Fil J5 1Y 52 il
K. P<0.05 NEFSAGI R,

2 & R

2.1 2AFEIRRERER

ABGEE X 236 BE4F CHF BFIEAT 12 4>
HBBE VT, &% PLE & MACE % 4 RN 32.20%
(76/236) , 2 4B FH4FIE SBP \LVEF & NYHA .0
NREIT R A, 2R A G4 E L (P<0.01;% 1),



©528 - HMEBAEZEREYONIGE 2024E7 4 28 H 55214 %57 Chin J Mult Organ Dis Elderly, Vol.21, No.7, July 28, 2022
®1 2ABBRKARLER 2.3 QRS ERBR, MiF IL-11 #7 suPAR 7K F Xt
Table 1  Comparison of clinical data between two groups ¥ CHF £ MACE g9%in4&
Htem (MA% N(“f;C)E C P value ROC MZ 73 #7724 QRS Pl R (IL-11 1
n= n= by 7k B JAN=ID
Age (years, xts) 68.2555.16 66.73+4.68 2.253  0.025 suPAR Eﬁ%&%ﬁ@#ﬂjj‘j 121.07ms,52. 24 pg{ml A
Gender(male/ female, n) /33 92/68  0.018 0.894 2. 88 ng/ml B} il &4 CHF & MACE K4 H
BMI(kg/m?, xts) 23.0252.12 23.30+2.14 0.972 0.332 BENREEMESE, 3 ZEBEmMMAME T
SBP(mmHg, #s) 131.09+10.3 123.64+10.37 4.227 <0.001 R 0.968 . 5 ML BE g 94.74% . % B B Ry
DBP (mmHg, %+s) 79.45+8.98 78.85+7.72 0.526 0.59 : TN N
Diabetes mellitus[n(%) ] 19(25.00)  35(21.88) 0.285 0.593 9} 87% (7:”% 3, 1) Kaplan-Meier H 2253 #7 i
Dyslipidemial n(%) ] BA3.42)  61(38.13) 0.603 0.437 7, QRS P BR =121. 07 ms IL-11 =52. 24 pg/ml |
Smoking[ n(%) ] 30(39.47)  71(44.38) 0.506 0.477 suPAR =2. 88 ng/ml [ & 4F: CHF &RV 12 1~ H
Drinking[ n(%) ] 16(21.05)  42(26.25) 0.751 0.38 MACE %&£ %4 %15 T QRS BB <121. 07 ms .
LVEDD(mm, xs) 50.19+6.69 57.30+7.14 1.940 0.054 IL-11<52. 24 pe/ml suPAR<2. 88 ng/ml fE % , % 7
LVEF(%, x+s) 30.43+4.48 46.06+5.33 9.989 <0.010 N R ,
Etiology[ n(%) ] 1.499  0.827 WA G0k 5 3 X (logrank K 45 X° = 107. 218
Dilated cardiomyopathy ~ 9(11.84)  18(11.25) 68.212.76.380,P<0.001), iEWLE 2~4,
Valvular heart disease 11(14.47) 20(12.50) s - -
Coronary heart disease  23(30.26)  61(38. 13) 3 QRS ERR ‘@'ﬁ IL-11 F suPAR 7K ¥ 3§ £ £
Hypertensive heart disease 18(23. 68) 35(21.88) CHF & %% MACE WA E
Others 15(19.74) 26(16.25) Table 3  Predictive value of QRS duration, serum IL-11 and
NYHA functional class 7.831 0.020 suPAR levels for MACE in elderly patients with CHF
[n(%)] Best AUC Sensitivity  Snecifici
v ensitivity  Specihicity
I 14(18.42) 53(33.13) Ttem cut-off (95%CI) (%) (%) P value
1 28(36.84)  61(38.12) value
v U(44.74)  46(28.75) QRS duration 121.07 0.886(0.840-0.931)  73.63 91.25  <0.01
Medication[ (%) ] -1 52.24 0.838(0.780-0.8%) 82.8  73.75  <0.01
ACEL/ARB 56(73.68)  115(71.88) 0.085 0.771 suPAR 2.88 0.842(0.789-0.89%6) 80.26 76.87  <0.01
B-blockers 47(61.84)  101(63.13) 0.036 0.849 Combination - 0.968(0.941-0.995) .74 91.87  <0.01
Diuretics 56(73.68) 98(61.25)  3.514  0.061 IL-11: interleukin-11; suPAR: soluble urokinase type plasminogen acti-
Digitalis 33(43.42)  €9(43.13) 0.002 0.966

MACE: major adverse cardiovascular events; BMI; body mass index; SBP:
systolic blood pressure; DBP . diastolic blood pressure; LVEDD. left
ventricular end-diastolic diameter; LVEF left ventricular ejection fraction;

NYHA: New York Heart Association; ACEI:; angiotensin-converting-enzyme

inhibitors; ARB: angiotensin-receptor blockers. 1 mmHg=0. 133 kPa.

2.2 2%4E%E QRS KPR, MiF IL-11 1 suPAR

IKF e B

vator receptor; MACE ; major adverse cardiovascular events; CHF; chronic

heart failure; AUC; area under curve.

MACE #H QRS P A BR | i % IL-11 A1 suPAR
KPR & THE MACE 41, 2 RWESH¥E X
(¥ P<0.01;%2),

®2 24F%F QRS KR, MF IL-11 7 suPAR 7KFELLE
Table 2 Comparison of QRS duration, serum IL-11 and

suPAR levels between two groups (xts)
Group n QRS(ms) IL-11(pg/ml) suPAR(ng/ml)
MACE 76 126.74+9. 63 64.05+14.49 3.64+0.99
Non-MACE 160 110. 29+9. 47 46.26+11. 86 2.32+0.85
t 12.407 9.325 10. 568
P value <0.01 <0.01 <0.01

IL-11; interleukin-11; suPAR: soluble urokinase type plasminogen activator

receptor; MACE: major adverse cardiovascular events.
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Figure 1

IL-11: interleukin-11; suPAR: soluble urokinase type plasminogen
activator receptor; CHF; chronic heart failure; MACE : major adverse

cardiovascular events; ROC: receiver operating characteristic.
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Figure 2 Kaplan-Merier curve of cumulative incidence of
MACE in elderly patients with CHF with different
levels of QRS duration

CHF'; chronic heart failure; MACE: major adverse cardiovascular events.

80

4= 22.88 ng/ml
60

14— <2.88 ng/ml

40

‘T

0 =

Incidence of MACE (%)

ja— 1 1 1

3 6 9 12

Follow-up time (months)

4 AE7KF suPAR XtE F CHF £E MACE Rit
% 4 # Kaplan-Merier B4
Figure 4  Kaplan-Merier curve of cumulative incidence of MACE
in elderly patients with CHF with different levels of suPAR
suPAR: soluble urokinase type plasminogen activator receptor; CHF':

chronic heart failure; MACE; major adverse cardiovascular events.
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Figure 3 Kaplan-Merier curve of cumulative incidence of MACE
in elderly patients with CHF with different levels of 1L-11
IL-11: interleukin-11; CHF; chronic heart failure;

MACE : major adverse cardiovascular events.

F4 FMEE CHF BHELXE MACEH
% [E % logistic [@3 2 #7
Table 4 Multivariate logistic regression analysis

of MACE in elderly patients with CHF

Factor B Wald X* P value OR(95%CI)
Age 0.178  3.63  0.057 1.136(0.996-1.295)
SBP 0.030 1055  0.304 1.030(0.973-1.001)
LVEF -0.244 12.388  <0.001 0.784(0.684-0.898)
NYHA functional class ~ 0.940  4.218  0.040 2.561(1.044-6.284)
QRS duration 0.178 19.753  <0.001 1.195(1.105-1.292)
IL-11 0.109 17.063 <0.001 1.115(1.059-1.174)
SuPAR 1.463 14.100 <0.001 4.316(2.012-9.260)

CHF: chronic heart failure; MACE : major adverse cardiovascular events;
SBP: systolic blood pressure; LVEF: left ventricular ejection fraction;
NYHA:. New York Heart Association; IL-11: interleukin-11; suPAR:

soluble urokinase type plasminogen activator receptor.
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FRHHE] , BETI O 45 A RS, Yap & W58
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NYHA IV B &5 T QRS PR <110 ms fR &,
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MAMECT RO WLZE R AZ 451, DA T3S nCo ILETF 24 A6 A
B , T3 MACE &4 Ak ARHF5T Togistic
[B1H 704 7R, QRS SRR (OR =1. 195) /& 2&4F CHF
B MACE & A Al o7 fa 16 I &, ROC il 4k Wi s
QRS % i B 130 % 4F CHF . % MACE f AUC H
0. 886, Fe AT 5 A 121. 07 ms , 78 550 I S BE 43 1)
k1 73. 68% 1 91. 25% , 7~ QRS iz i} FR X Z 4 CHF
T ELA — s P TR

EFYEAL SR O MR B DL A BR2E AR AR, OO WLER
el O IR B B A AR AL I TL-11 780 1L
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MAEFIFL (P<0.01) , SAMF AR LML, A5
KIL,MACE A3 IL-11 /K F#3E MACE 40 5.3 7}
1 (P<0.01) ., Kaplan-Meier f1£ 041 7 , A A KF
IL-11 3% MACE AR E S A GIEE X b 1L-
11 KP4  MACE R A5y, S04 R AT RES
IL-11 fefeif Th17 #9534k, #7746 1L-17, 1 1L-17
YRR R, AT 75 0 25 0 JE R0 JULAH B £F 2 4L
INELCEEA, B E CHF B 1.0 TEE, 3350
PRI IR FE M TS AT logistic [91IH43HT ik
N, IL-11(OR=1.115) & #4F CHF #3& MACE &4
ST fER R R . ROC #4041 7, 1IL-11 fefE

T 5 N 52. 24 pg/ml B, TN E 4 CHF & WG
1) 7 B FVRE S B2 0 0l o 82..89% 1 73.75% , &
N IL-11 B 5 &4 CHF B35 B A B /&, a] #il
B E TS .

suPAR 1ER — Bl PR P A5 5 40+ A v
()= b 7, 76 21 2SR 98 R E R A il R v R
FEEAER, MR R, suPAR 340/ 5 5 % 15
RIS XS . Mehta 251 BF5EIA N, suPAR
KT SO M AR O I S BT R
WA SEE, BSFESY X 120 B4 CHF
BEREDT 12 N H, &KL suPAR KB 5 O Th fES
Tt T, HOR RO SR B suPAR KF
B IO RO 5 SR SARBE 45 AL,
WG KN, MACE 411135 suPAR 7K F-4:3E MACE
HEEF = (P<0.01), /M, —J7 M suPAR
T I 20 AR B L R Tk A S I R ) R MR
DAL (O LR A4k, S8 e 0 E fE
BT, SIS RS XU 5 55— 5 T, 42 4% 40 i 1A 5
AT 3 1T K i 24 A 2 I YRS, 4 0 3 P P ok 4
JHL LA 200 A PN B2 A 3 A R K HH B 22 suPAR,
NI WG A BRI s 18 0, A, AR5
Kaplan-Meier e ¥ s, AN FIZKSE suPAR &
MACE KHERZRFASIHEE L (P<0.001), i
suPAR 7J(qu‘|“—|%, MACE &A= Rty 3 5 logistic [m]
IH4M 0T iR, suPAR ( OR = 4. 316) & % 4F CHF B3
MACE &4 fafe &R . ROC MiZ R4k |
suPAR TN % 4% CHF & 5 19 i A AT
2.88 ng/ml, R B B AR 5 B 43 ] 80.26% FiI
76. 87% , W VRN TN ZAE: CHF B3 15 bR &9 .
ROC 24 ik iR, QRS AT FR (IL-11 & suPAR
BEA TN 4F CHF FR B 4 R ALl 0. 968, R
WS R 94. 74% FEFFE N 91. 87% A T 5 —H4845 .,

Z5 FRTIR QRS B PR (IL-11 & suPAR &4
CHF BE TG A Rk R, HoK s, 24
CHF BE WGk 2E . = H A RMXT Z4FE CHF &
UG HA S I R O A, LT e e, R
AT AENE R e R
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