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Changes of serum insulin-like growth factor-1 and kidney injury molecule-1 levels in elderly patients
with chronic heart failure and their influence on prognosis

RAO Xiaojiao' , BIAN Yang”, WANG Binyu', TIAN Wei'

(1. Department of Cardiovascular Clinical Medicine Center ,Liyuan Hospital Affiliated to Tongji Medical College , Huazhong Uni-
versity of Science and Technology, Wuhan 430077 , Hubei Province, China ;2. Department of Cardiovascular Medicine , Affiliated
Baoji Hospital of Xi'an Medical College ,Xi'an 721004 , Shaannxi Province ,China)

Abstract: Objective To investigate the changes of serum insulin-like growth factor-1 (IGF-1) and kidney injury
molecule-1 (KIM-1) levels in elderly patients with chronic heart failure and their influence on prognosis. Methods Ninety-two
elderly patients with chronic heart failure admitted to Liyuan Hospital Affiliated to Tongji Medical College of Huazhong Univer-
sity of Science and Technology and Affiliated Baoji Hospital of Xi’an Medical College from January 2021 to January 2022 were
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selected as the research objects ( case group). The patients were divided into major adverse cardiovascular events ( MACE)
group (n=33) and non-MACE group (n=59) according to whether MACE occurred during the follow-up period. Another
50 healthy examinees were selected as the control group. The 5 mL fasting venous blood was collected from patients within
24 hours after admission in the case group and from subjects in the control group on the day of physical examination. Then the
serum levels of KIM-1 and IGF-1 of all subjects were detected by enzyme-linked immunosorbent assay,and the serum level of
N-terminal pro-B-type natriuretic peptide precursor ( NT-proBNP) was detected by fluorescence immunosorbent assay. The left
ventricular ejection fraction ( LVEF) was measured by color ultrasound diagnostic system. The correlation between serum
KIM-1,IGF-1 levels and NT-proBNP,LVEF in elderly patients with chronic heart failure was analyzed by Pearson correlation.
The receiver operating characteristic (ROC) curve was drawn and the value of KIM-1 and IGF-1 in predicting the occurrence
of MACE in elderly patients with chronic heart failure was evaluated according to the area under curve (AUC). Results The
levels of serum KIM-1 and NT-proBNP of patients in the case group were significantly higher than those in the control group,
and the levels of serum IGF-1 and LVEF of patients in the case group were significantly lower than those in the control group
(P <0.05). With the increase of New York Heart Disease Association( NYHA) grade,the serum KIM-1,NT-proBNP levels
increased ,the serum IGF-1 level and LVEF decreased ;the serum KIM-1,1GF-1,NT-proBNP levels and LVEF in patients with
different NYHA grade were significantly different (P <0.05). Pearson correlation analysis result showed that the serum KIM-1
level was positively correlated with NT-proBNP (r =0.696,P <0.05) ,and was negatively correlated with LVEF (r= -0.643,
P <0.05) in elderly patients with chronic heart failure ;the serum IGF-1 level was negatively correlated with NT-proBNP (r =
—-0.755,P <0.05) ,and was positively correlated with LVEF (r =0.698,P <0.05) . The serum KIM-1,NT-proBNP levels of
patients in the MACE group were significantly higher than those in the non-MACE group, the serum IGF-1 level and LVEF
were significantly lower than those in the non-MACE group (P <0.05). ROC curve analysis results showed that the cut-off
values of serum KIM-1 and IGF-1 levels in predicting MACE in elderly patients with chronic heart failure were 1 327.42 ng - L™',
125.31 ug + L' respectively;the AUC were 0.878 and 0.833, the sensitivity were 78.38% and 81.08% ,the specificity were 80.30%
and 84.85% ,respectively. Conclusion The changes of serum KIM-1 and IGF-1 levels are closely related to the severity of elderly
patients with chronic heart failure ,and the levels of KIM-1 and IGF-1 have high predictive value for the prognosis of patients.
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Tab. 1  Comparison of serum KIM-1, IGF-1, NT-proBNP

levels and LVEF of subjects between the two groups

KIM-1/ IGF-1/ NT-proBNP/

(ng- 17" (pg L") (ng-L~Y)

YR 50 1072.83£204.19 137.20£22.77 356.4£126.6 67.98 +15.65

W4 92 1498.73+225.33 90.93 £25.53 1692.5+307.0 51.10+16.48

! 11.110 10.700 29.400 5.932

P 0. 000 0. 000 0. 000 0. 000
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Tab.2 Comparison of serum KIM-1, IGF-1, NT-proBNP
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- KIM-1/ 1GF-1/ NT-proBNP/ e

LI n Vik/ %o
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NYHA T4 44 1367.52+191.62  106.05+19.17  903.56£267.40  61.43 £15.50

NYHA T 28 1443.20£179.14*  90.93£20.32% 1798.21 £285.49*  52.98 £13.49°
NYHA V% 20 1674.48£210.98%>  78.54£15.30°> 2764.58 £316.97* 45,32 15,17
F 17.630 15.920 306. 800 8.611
P 0.000 0.000 0.000 0.000
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Tab.3 Comparison of serum KIM-1, IGF-1, NT-proBNP
levels and LVEF of patients between the MACE group and

non-MACE group (x£s)
KIM-1/ IGF-1/ NT-proBNP/
il n ] ] 1 LVEF/%
(ng-177) (pg-L7) (ng-L"7)

MACE4] 33 1633.08+180.56  82.62+17.34  2064.92+295.68  46.60 +12.87
EMACE4L 59 1296.24:161.52 104.06+13.26  1173.86+329.14  55.76 £13.50
l 5.145 6.646 12.905 3.1713
P 0.000 0.000 0.000 0.002
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0.923) , AU/ R 78.38% 81.08% ,F 5434l
4 80.30%.84.85% .

F4 IMiF KIM-1,1GF-1 3§ Z £ 181%0 1 R ik £H MACE
HIFUMANE

Tab.4 Predictive value of serum KIM-1 and IGF-1 for
MACE elderly patients with chronic heart failure

ffE AUC(Os% EfFIKH) fRffik P M REE/% KRB %
KIM-10.878(0.790 ~0.965) 0.045  0.0001327.42ng- 17" 78.38 8030
IGF-10.833(0.744~0.923) 0.046  0.000 125.31ng-L~" B8I.08 8485
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Fig.1 ROC curve of serum KIM-1 and IGF-1 levels in
predicting MACE in elderly patients with chronic heart failure

3 itig

PP g 3 vy AT s LA AN AT 36 P 453 4
BETG 2, AR, AU HGE, H 4 a sk
Bk 40% R EH 1 a LRI 50% . R
VBT 1O o S 0 I TP 5 0 1 ™ B, X I R = Ui
il X AT 7 S LAE /DO TR IE S 1
PEREAREREME " BEEIY YR
() PR & S, 4R IR 25 % B s RAZ e
At 175 7™ B PR JRE R TR0 AR TS Bk I R F 5 A
Mo AWFFHRGAE, MR R B B R B R
i 240 L PRI 7K PS5 T AR SRy i Rl B2 B8 0 T
U5 e TN AT e MACE f 8 Bih5:64 "

A2 EFE th IGF-1 w] 4 3 1 48 1 T JUL 41 3
LALLM PR T TGF-1 REAR HE.C LI 4t
AR, s S s B 1 3R 5 T LR 2R 1 [R) 7
FIk , FEREAT T 0 LRI AR A W AR o A, R 95

EPENU AT KIM-1 R B 8 1 4 25 43 T,
FEIEH B NEA LU LT T3R8, (0B IE & AE Sl i 35
Pl i K2 B . AIGESS ), Rrekny
iU T R RS AT S BB R 3 AN, 5 R O ko
BT KIM-L B 53 2R T RE S50 1 IR Y
RAEFDE, sl T A AR KIM-1 KPR R4 0
DIRe AR B (B OC T HAE AR 0 ) vl /R
WA E R AR S B B2

RWFTELE R, 50 BRLEAR L , 905 191 4L B8 3 1M
i KIM-1 7K T8 IGF-1 KT R, #2878 KIM-1
IGF-1 R ge 518 V.0 J1 2 vl 1) & A %, JR R Al fig
Sy IGF-1 AT fE kO LA AR K R 3, HE T AT 44 A0
LA B s o, 42 e D LR 4 RE T, Ho S Rk 2 e ik
I N i T A e s i v
Rt A R R YL A Tk — S E 52, NT-proBNP
SV O T 5 v 1 EE AR R, KO R R
AR Ty A v IE ™ B . LVEF J20 e 4 1)
55T 5K HH 9 S i A bR, B T A0 E IR U RE,
LVEF BRI 358 B 77 78 0 D) e B 4, LK P B AR 0
WENCAE DR 22 . AR A R WoR |, 9 1 4 B8 35 I
i NT-proBNP /K- i 3 & F %) B 41, LVEF & 3%
T X AL, 5ok R M4 B F 45 it — 3. NYHA
PSR VEAN O v R L D Re B i AE A, 5 R
AL 7 36 by A RE AR Bl R B R, U] NYHA J3 2
L BN DIRERE . AR A R BN, M E NYHA
AT YE N, 95 191 2 BB I H KIM-1 KOF 38 i T
5, IGF-1 K2 Wi R AR, 1 45 SR 47, KIM-1 | IGF-1
AT S A 0 T il R O DR E AR
— AT Pearson FHIAE BT & BL, BAENSYEC ) 505
SR I P KIM-1 /K5 NT-proBNP £ IEA56, 5
LVEF 2156 ; i & IGF-1 K5 NT-proBNP £
AR, 55 LVEF 2 iE A1 ¢ ;4278 KIM-1 IGF-1 n] {f:
RVEAR RO ) v RO D RERE RS bR . 1240
D1 B Ty R A AR R BE MACE , ™ 5 )8 i £
FHHE . AW B G B R E HEAT 0 6 A H i
By, Horh g 33 i 8 5 & A MACE, &4 h
35.87% ; 54 MACE 4] Hb%%, MACE 41 58 3 IfiL i
KIM-1 7K 525 T3 IGF-1 7K S 25 AR, 334 1 1fiy.
i KIM-1 IGF-1 nJ i 55 -4 1 P MACE 114 % 2k %%
YIFH . ROC M4k 43 M4 1 7w, KIM-1 (IGF-1 X%}
EAENE MO ) vl B kAR MACE 2 HAA 34 )
T, REASHE Bl I IR B U P Ak 2 508 4 0 ) 5
vy R MACE ) U o (HLASHIF 58 99 A1) 8
AR R, T AT IS K kA2 MACE (9 JXUIS: 7T i i
e, PR, A LT R AT I Y i — 2P B 9 KIM-1
IGF-1 X2 AF 18 M0 ) 35 0 f8 35 & A= MACE (1% Bt il



- 328 -

G Bl

http : // www. xxyxyxb. com

2023 4E 4540 &

(/]IS

25 FRFIR, ML KIM-1  IGF-1 1 55 gig 25 i)

S5 T 2EEMEO T EB K KRR, KIM-1
IGF-1 0] F F %% ) 2 112 Wt e vE Ak 8 & & 4
MACE ) XU o

(6]

(8]

(9]

[10]

[11]

S 3Lk
RIEGEL B,DICKSON V V,LEE C S, et al. A mixed methods study
of symptom perception in patients with chronic heart failure [ J].
Heart Lung 2018 ,47(2) :107-114.
CROSS S H, KAMAL A H, TAYLOR D H, et al. Hospice use
among patients with heart failure [ J]. Card Fail Rev,2019,5(2) .
93.98.
PR, R, BR 5 BEA I LR E R 3 N
A KGR LA 2 8 TR L O ) S 3 S8 o i o AN (L
[J]. RO I A ik 4=k, 2018 ,34(9) :914-917.
LI X D,YUAN T,WANG J,et al. Value of combination of Galec-
tin-3 and sST2 in patients with chronic heart failure [ J]. J Clin
Cardiol 2018 ,34(9) :914917.
VM M, Al S, AA A, et al. Circulating interleukin-18 ; association
with IL-8,IL-10 and VEGF serum levels in patients with and without
heart thythm disorders[ J]. Int J Cardiol ,2016,215:105-109.
TANG T T,WANG B,LI Z L,et al. Kim-1 targeted extracellular
vesicles:a new therapeutic platform for RNAi to treat AKI [J]. J
Am Soc Nephrol ,2021,32(10) :2467-2483.
LIU J,LUO Z. Correlations of cardiac function with vascular endo-
thelial function,renal function and KIM-1 in patients with dilated
cardiomyopathy-induced heart failure[ J]. Minerva Med ,2020,113
(6) :1041-1043.
BREDY C, MINISTERI M, KEMPNY A, et al. New York Heart
Association (NYHA) classification in adults with congenital heart
disease; relation to objective measures of exercise and outcome
[J]. Eur Heart J Qual Care Clin Outcomes,2018 ,4(1) :51-58.
FAE IR ELO S S WA IR R 2018 L) . AL
1L A% ,2018,46 (10) :760-789.
WANG H,LIANG Y C. Chinese guidelines for the diagnosis and
treatment of heart failure 2018 [ J]. Chin J Cardiol, 2018, 46
(10) :760-789.
ARRIGO M, JESSUP M, MULLENS W, et al. Acute heart failure
[J]. Nat Rev Dis Primers,2020,6(1) :16.
SECORA A M,SHIN J I,QIAO Y ,et al. Hyperkalemia and acute
kidney injury with spironolactone use among patients with heart
failure[ J]. Mayo Clin Proc,2020,95(11) :2408-2419.
KA. NT-proBNP B8 Hey Xt 28 4R 45 .0 07 280 SR % £
AR OIEF AR B [J]. B2 5 528, 2020, 33
(5) :805-806.
ZHANG G Q. Predictive value of NT-proBNP combined with Hey
for major adverse cardiac events in elderly patients with chronic

heart failure[ J]. J Med Theory Pract,2020,33 (5) :805-806.

[12]

[14]

[15]

[16]

[17]

(18]

[19]

XU, EE A, EREE, 45, Cys-c (SAA & CRP /K- 518 k0
I I R IR R R [T]. 2 T W B IRIT R E,
2022,14(9) :1507-1510.

LIU Q, TANG H X, CUI Y X, et al. The relationship between
Cys-c,SAA and CRP levels and chronic heart failure compli-cated
with pulmonary infection[ J]. J Mol Diagn Ther,2022,14 (9) .
1507-1510.

CHIRINOS J A, COHEN J B,ZHAO L, et al. Clinical and pro-
teomic correlates of plasma ACE2 ( angiotensin-converting enzyme
2) in human heart failure[ J]. Hypertension ,2020,76 (5) :1526-
1536.

SCOTHE, SRR, B A AR 0 ) B SR NT-proBNP
hs-CRP IL-10 7K 3 5.0 T BEAH S P 58 [V ], i P57,
2016,27(8) :796-799.

WEN F M, SHAN Z M, GAO S. Correlations between plasma
NT-proBNP, hs-CRP and serum IL-10 levels and heart function in
elderly patients with chronic heart failure[ J]. Med J Chin PAP,
2016,27 (8) :796-799.

ZHAO X,LUO J,LI B,et al. The association between preopera-
tive serum C-reactive protein and hepatocellular carcinoma recur-
rence in patients with chronic hepatitis B virus (HBV) infection ;
a retrospective study [ J]. PLoS One,2015,10(1) :e0116909.
TANASE D M,GOSAV E M,RADU S, et al. The predictive role
of the biomarker kidney molecule-1 (KIM-1) in acute kidney in-
jury (AKI) cisplatin-induced nephrotoxicity[ J]. Int J Mol Sci,
2019,20(20) :5238.

5K 75 8 A RO, AL, S AR 1R R ) B IR LT
GDF11 K-S0 IIRER A S PE 2 M [ ] I b I 25,2020, 42
(2):272-274 ,278.

ZHANG X J,YANG H H,TAN H,et al. Correlation between serum
GDF11 levels and cardiac function in elderly patients with chronic
heart failure[ J ]. Hebei Med J,2020,42(2) ;272274 ,278.

SRR Y, IR, 2L L7 GDF-15 /K -5 78 1 0 ) %
WEECIRER A CEE MR AMIELT]. F EF UL 1
EEAIE,2019,11(9) :1069-1072.

GUO L F,HU X J,YAN K L. Relationship between serum GDF-15
level and cardiac function and left ventricular remodeling in pa-
tients with congestive heart failure[ J]. Chin J Evid Based Cardio-
vasc Med 2019 ,11(9) :1069-1072.

MOLINER P,ENJUANES C,TAJES M, et al. Association between
norepinephrine levels and abnormal iron status in patients with
chronic heart failure: is iron deficiency more than a comorbidity
[J].J Am Heart Assoc,2019,8(4) :e010887.

A, BT, AL E V. MR-proADM X 10 ) 555 )12 17
Be UG VFAEAELL T T 1 PR ML 8 2% 35,2017, 33 (5 ) :435-
438.

ZHANG Z M,WANG X G,DU G F. The value of MR-proADM in
diagnosis and prognosis evaluation of chronic heart failure[ J]. J

Clin Cardiol 2017 ,33 (5) :435438.
(AxHE:&E R)



