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Analysis of related factors of worsening renal function in patients with ischemic

heart failure
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[ ABSTRACT | Aim To explore the characteristics of renal function changes in patients with ischemic heart failure
(HF) during hospitalization. Methods Patients with ischemic HF hospitalized in the Department of Cardiology, First
Affiliated Hospital of Sun Yat-sen University from October 2013 to December 2017 were retrospectively included.  De-
scriptive statistics was used to describe the baseline clinical features of patients.  Multivariate Logistic regression model
was used to explore the related factors of worsening renal function (WRF) in ischemic HF patients. Results 797 pa-
tients with ischemic HF were enrolled in this study, with an average age of (70.5+11.1) years, of whom 68.9% was
male.  Among them, 22. 5% was HF patients with reduced left ventricular ejection fraction (LVEF) and 57. 6% was HF
patients with retained LVEF.  The incidence of WRF was 18.4% .  The related factors leading to WRF included high se-
rum creatinine (OR =1.953, P<0.001), history of hypertension (OR=1.859, P=0.025), low hemoglobin ( OR =
0.985, P=0.002), high fibrinogen (OR=1.241, P=0.013), high blood chlorine (OR=1.042, P=0.049), high
blood uric acid (OR=1.002, P=0.039) and using furosemide (OR=1.773, P=0.033). Conclusion The inci-
dence of WRF in ischemic HF patients is high, and there are many related factors; Clinically, it is necessary to pay atten-
tion to the changes of patients’ renal function and control related factors in time, especially low hemoglobin, high fibrino-
gen, high blood chlorine and high blood uric acid.
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AT ILG A 797 FilG i PE HE B FL
IRBERHLER 1, BFFEM 0 - B4R (70. 5£11. 1)
4 ,68.9% FH M, HBH LVEF 005k 54% |, 4 I
HF 73 2545 i, 22.5% S LVEF F&AK 0 HE 53,
57.6% 3 LVEF {3 8 i HF %, & JF4E Jr [,
44.7% 4 18 & & B IR, 70. 8% & O & UL T,
17. 8% G0 P sl . ARG A )5 T, oA AT
B0 80. 1 /4%, U4 FE 130. 6 mmHg, -
SFPKIE 74.5 mmHg, 5080 % KA U5 W, BH A BE
NT-proBNP H {ii 1 2 524.0 ng/L, ¢TnT H {ii %
0. 044 pg/L, 1L LR A 47 %% 106 wmol/L, -3 & iH
[ 4. 20 mmol/L, V-3 LDLC 2. 64 mmol/L, %
fEBE ] ACEL/ARB i FH K 80. 9% , B 32 1A BH i
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£ 1. 797 Blkkini HF 22 E2IEHREH
Table 1. Baseline clinical data of 797 patients with

ischemic HF

I R B
i % 70.5+11.1
B/ BI(%)] 549(68.9)
LVEF/% 54(41,65)
HF 7325/ #1(% ) ]

LVEF &A% 179(22.5)

LVEF hal{ 159(19.9)

LVEF {473 459(57.6)
BERIE L/ [ (% ) ] 356(44.7)
RS/ [F(%) ] 564(70.8)
L EEE s/ [ (%) ] 142(17.8)
WRF/[ (% ) ] 147(18.4)
L3/ (W 5) 80.117.9
Wi i/ mmHg 130.6+23.6
&9/ mmHg 74.5+13.2
NT-proBNP/ ( ng/L) 2524.0(1130.5,6 643.5)
¢TnT/ (ug/L) 0.044(0.023,0.138)
ML HEH/ (g/L) 120.0+22.7
AR 1)) = 0.361=0. 065
H40AE/ (x10° L) 7.64+2.74
rhA 20 L 5] % 67.3+10.5
M/ (x10° L) 219.5+78.9
TR 100 i S5 IS ] /s 13.25.2
T AL 53-8 I ¥ RS B] /s 29.5+6.2
EPrbriE b (E 1.12+0.46
D-" 3K/ (mg/L) 0.72(0.37,1.50)
LA R/ (g/L) 3.68+1.18
B &L/ (mOsm/L) 295.1+10. 4
1144/ ( mmol/L) 139.14.5
149/ ( mmol/L) 4.2320.58
1158/ ( mmol/L) 102.8+4.9
ML WLEF/ ( mol /L) 106(82,154)
1R Z &/ (mmol/L) 7.6(5.6,10.9)
FEHLIKE/ ( mmol/1) 6.5(5.1,8.9)
BHL 2/ (umol/L) 12.6(9.3,17.4)
BREAM/ (U/L) 25(16,39)
B i/ (U/L) 25(20,37)
B PEBE IR/ (U/L) 81(67,98)
MIFEEH/ (g/L) 36.2+4.6
e I B/ (- mmol /L) 4.20+1.24

Il R 75 Bl
LDLC/ ( mmol/L) 2.64£0.90
HDLG/ (mmol/L) 1.00+0.27
i SRR/ ( wmol/L) 468.5+146.9
A2/ [ B1(% )]
BYFUSISS 545(68.4)
FR Ik PR 2K 381(47.8)
2R 508(63.7)
ACEI/ARB 645(80.9)
B ZAARBH I 729(91.5)
T 25 782(98.1)
e L 75(9.4)
Hh i 170(21.3)

2.2 #RintE HF %% WRF 2E&55R%& 4% WRF &
HIGERER LB

TEGIA () 797 F BRI HE 525 v A B 309 1)
K WRF BB EIL 147 A, 4 18. 4% , Hif | LVEF
KRR HF B35 5 WRF &% K 16. 8% ,LVEF H
[E{ELRY HF 835 WRF &4 %°h 18.9% ,LVEF f{
FI HE B WRF RER K 19.0% , i3k 2 Jir
N, SR KA WRF B F AL, &4 WRF 18
B IEBEIRIR | i I G B B, A B s A BE ML I
WA T B s, SC =R A T, & 2E WRE
(18 # NT-proBNP ¢TnT D- 1Ak 4t H R B
B AR it 52 i L | PR 24 | PR R b
1, AL 2T 26 L 21 200 B Eb 25 | 366 I /6 D5 i ) | ] B
PRUEAG LU AA | I &R L EIRZL 3R 4% T i 2
A5 L S S B AR, A B A [ FH 2 5 T, R
WRE 4 £ 5 10k ZE K K Jie Rl iy £ P L 9] dob 2 34 e
1M ACEL/ARB 1% FH L ] S R AR
2.3 wRimfE HF BE &4 WRF HHEXEZE

FEBMYE AF B3 WRF & A HHE R 2 2 H 2
Logistic [IJT4347 | F 4 AR it 728 40 475 5 1
FEST LT 8 K S S5 I D e ) 45 4k 25 R OK
P IS I LI | IR PR | Wk FE K K i R ) it
FH(F3), Horp LA il LT /K - s ( RP LR B
UIieik %) , & WRF A9 HL B & (OR = 1. 953, P<
0.001), IEAh, B &S (OR=1.859,P=0.025) ik
ML EHKF-(OR=0.985,P=0.002) . = £T 4k 8 1 5
(OR=1.241,P=0.013) . =150 (OR =1.042, P =
0.049) & IMIRAR (OR=1.002,P=0.039) L) K fdi Ffj ik
FEK(OR=1.773,P=0.033) L5 WRF %4 Ho i &
BEMK,
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2. WARRMYE HF 215K TR B
Table 2. Comparison of clinical data between two groups of patients with ischemic HF

I R KK WRF 2H(n=650) K WRF 20 (n=147) P1H
ks % 70.4+11.3 70.7+10.2 0.801
BH/[H(%)] 452(69.5) 97(66.0) 0.401
LVEF/% 54(41,65) 55(44,65) 0.581
HF 53025/ Bl (% ) ] 0. 804

LVEF &A% 149(22.9) 30(20.4)

LVEF a]{# 129(19.8) 30(20.4)

LVEF 1484 372(57.2) 87(59.2)
PRI L/ [ (% ) ] 269(41.4) 87(59.2) <0.001
EIMLES/[B(%) ] 438(67.4) 126(85.7) <0.001
LB s/ [ (%) ] 120(18.5) 22(15.0) 0.317
DR/ (/5 79.8+18.0 81.4+17.7 0.325
e/ mmHg 129.1+23.1 137.5+24.4 <0.001
#F5K e/ mmHg 74.4+13.0 74.7+13.9 0.799
NT-proBNP/ ( ng/L) 2237.5(1037.0,5 424.0) 5287.0(1 897.5,13 982.0) <0.001
¢TnT/ (ug/L) 0.041(0.021,0.141) 0.064(0.035,0.124) 0.002
MLEH/ (g/L) 123.1£21.3 106.4+23. 8 <0.001
212 LA 0.370+0. 061 0.323+0. 067 <0.001
F4RE/ (x10° L) 7.66+2.86 7.52£2.16 0.481
rh MR A i L5 9% 67.1+10.5 68.0+10.3 0.362
MM/ (x10° L) 219.280. 8 220.7+70. 1 0.836
TR 1M SRS ] /s 13.3£5.7 12.7£1.6 0.017
175 A A3 ek 00 3% Tl S 1) /s 29.5+5.9 29.5+7.4 0.910
FE FrA v Ak AR 1.13+0.50 1.07+0.14 0.026
D-— 3K/ (mg/L) 0.69(0.35,1.42) 0.89(0.50,1.86) 0.002
HAHEEHE/ (g/L) 3.61+1.18 4.01+1.13 <0.001
BB/ (mOsm/L) 294.0+10. 1 300.0x10.6 <0.001
144/ ( mmol/L) 139.1+4.6 139.0+4. 1 0.714
148/ ( mmol/L) 4.17+0.53 4.49+0. 68 <0.001
144/ (mmol/L) 102.6+4.8 103.6+5.4 0.020
IMALEF/ ( wmol/L) 98(79,129) 200(120,343) <0.001
1l JRZ A/ (mmol/L) 7.0(5.2,9.6) 11.8(8.0,17.0) <0.001
FEAIL A%/ ( mmol /L) 6.4(5.0,8.6) 7.0(5.4,10.0) 0.005
BAHLL £/ (umol/L) 13.3(9.6,18.2) 10.2(7.6,13.5) <0.001
HNEERE M/ (U/L) 25(16,40) 22(13,34) 0. 004
BEIEE W/ (U/L) 26(20,37) 23(18,33) 0.001
BB R G/ (U/L) 80(67,97) 83(68,106) 0.086
MEAHEA/ (/L) 36.5+4.4 34.7+4.8 <0.001
S IH B2/ ( mmol/LL) 4.17+1.23 4.33+1.28 0.176
LDLC/ ( mmol/L) 2.62+0. 89 2.73+0.91 0.188
HDLC/ ( mmol/L) 1.00+0.27 0.99+0.26 0. 602
ML JRER/ ( wmol /L) 458.2+146.6 514.0£139.9 <0.001
2%/ [ H1(% ) ]

IRk 22K 423(65.1) 122(83.0) <0.001

K k2K 287(44.2) 94(63.9) <0.001

Y22 PN T 419(64.5) 89(60.5) 0.372

ACEL/ARB 538(82.8) 107(72.8) 0.005

B AZ A BE i 7 593(91.2) 136(92.5) 0.614

{77225 640(98.5) 142(96.6) 0.133

e L ] 53(8.2) 22(15.0) 0.011

i 130(20.0) 40(27.2) 0.054
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& 3. BRitE HF BE WRF R £ EXEE
Table 3. Related factors of WRF occurrence in patients

with ischemic HF

T H OR 95% CI P{H

e I 1.859 1.081 ~3.197 0.025
ML 0.985 0.975 ~0.995 0.002
T 11 88 I 1 0.956 0.892 ~1.025 0.204
LY R 1.241 1.046 ~1.473 0.013
JI(R=H 1.372 0.966 ~ 1. 949 0.078
Il 4 1.042 1.000 ~ 1. 086 0.049
ML 1.953 1.539 ~2.480  <0.001
MM PRPR 1.002 1.000 ~1.003 0.039
VST S/S 1.773 1.047 ~3.003 0.033
e T 1) 1.830 0.980 ~3.415 0.058

T a AERRZE L 2 IR X B 4

3 3 iR

ARG R 5 Bon, Bt HF B LVEF |
BB 54% ,WRF &A4EHK 18. 4% ., Fk it HF
B R WRE AHIC I P R 46 L S TIREAS 4
WA N 1A R A S N NS o< A S 1) N 1A
I PR IR B 1k ZEK R

HI J2: 45 Ffr 0o JIE 952 55 110 7 B ¢ B0 R e 300 B B,
HR R B A 5 W 2R AR ) R ARl
M3 HF WG 25 AT X 43 HF (A2
R XIAS [ X % BRI 6 T k3 HF F83 Tl
JEASRAR F B grE U e SR A BRI N A DL I
FERT R HF fed WA IR 2 — . R[] X
Btk 0F &7 FEASTE] 7830 B b T 56 0 H X, i afi,
YE HF &5 HF 8K B 30% ~40% 1, B AR B
PEHF 7 Hod s (HETE AR AIFE R £, Medo-
nald 251 (ST 4 R R B, 78 & A O WU E I 19 1
H gt T AR, A 41% W R A HF,
"1 45% & LVEF %MK HF, 18% & LVEF {4 &4 1)
HF, AW A B, Bk PE HE % K# 5 A LVEF
AREEARH) HF L 22. 5% 4 LVEF F#EKAY HF, X —
Jr Al g SANBEA O, KO UL 5 2™
SR AR I RE N 25 5 B LVEF A9 R A ; i X
TGRS AR O B, T 0 A AR
B, LVEF 3 i & H 3R 1 R R (128 B HF
F3—J7 M, A LVEF ™5 BEARAY HF 805 A B
1% AT BEE AR R fa 3, A4 R RE HEA T 00 JUE 8 75 A
£, P BB (B2 . 23 HE TS 2549 &
Bk B SZARPH A  ACEL/ARB IS [3 B 32 /4 45 Ht

FIZ NG FEATIE FT o, 1k 25 9 0 4 25643331
H91.5% 80.9% .63.7% ., {H AW 57 K GE W 4
B ko HF BUS 2590 19 28 19 JR IR L R 73
J& XA TR T R &

WRF J2& HF 855 UL 1A IFAE , M40 LA
[, HAE HF B3 IR ERTE 10% ~40% Z [0,
FEREAE AT b, WRE 32 2258 o 1 AL 22 4k (4t
=5 mg/L =3 mg/L)Ej”%/J\ﬁk/Eﬂi/Eﬂﬁ( e
K 25% 30% ) K X, AWF5E R H Sk i w H
[ WRF & SC, RIAE B 30 [0 i UL IF 4 6 26 T &
=26.5 wmol/L(3 mg/L) , & BLER L HF &
WRF B EAHN 18. 4% , 5K HE ABEAHTT ., HEF
BE LA WRE # W 2 HUS A B3 ER, R X 1
AR MR 3 J1 2R W B2 i R RR S
WRF FHICHY PR 28 DAL TR0 | K B b 32 A
RIMER), HF &5 WRF & BRI LN K FE
G BB D RE N 4 B IR IR K 4E A
ol 1K 0 B B Eh R SRR AR AR
it HE ABE 15 2RI S5 3 JF FLE & BRI I
LU AR A s SRR WRF
B & B EAM S, WRF KA 5 — 3 B A
A EAIR I T 50 o A AU a2 AR o 21 P R
TR SRt AR — | R T A
UM AAR L, S rTRE S WRF M9 & AEM G, m4r
23R JFUME A R A A 2 T LR O
DK A T2 BT 583 40 ' ) i, X s S A I 9 Rk R
FAEE MRS WRF B OGRS L E
T A3 e AR R 5 R B /N ER I A e e
ANERUE I RS, EOIRE S, RS Z T WRF
BRI S AT A w5 PR R LA (5% Wi, {HL 55 R 1 AL
£ HF B SR AR E WL — A6 0 E, L2
AR FIGT R EED M HE S B T
R A B s 4 1 TR T DA G A )

Btk HF & WREF &4 R A m , HH SR [
EZ, IR -7 EE PN R I e E =
B OiRe ARk, S A DG B R T R AR HEF
ABEP /D IRGE IR ML E A B EE AR S
M FRRER R, X+ %4 WRF 5k HF
B TR TP A A T — 2T

[ &% k]

(1] B, wfor, B, 4. 20 ) sl B i 1)
FET-RITN A R A (1], T E kA2, 2020,
28(12) : 1060-1064.

CHENG H J, HUANG Y L., HUANG W ], et al. Predictors



1050

ISSN 1007-3949 Chin J Arterioscler, Vol. 30, No. 12,2022

[3]

—
B~
—

of long-term mortality in patients with acute heart failure
[J]. Chin J Arterioscler, 2020, 28(12) : 1060-1064.
AR o b MUV o 7 23 O S e o 2, op I R O
b 1 Ll 22 51 2x, P ARG U A A i A
Tz W ELG S ERIZK NG TR RS 2018 [ 1], ARG
JIERFLL IR, 2018, 2(4) : 196-225.

HEART FAILURE GROUP OF CHINSES SOCIETY OF
CARDIOLOGY OF CHINSES MEDICAL ASSOCIATION,
CHINSES HEART FAILURE ASSOCIATION OF CHINSES
MEDICAL DOCTOR ASSOCIATION, EDITORIAL BOARD
OF CHINSES JOURNAL OF CARDIOLOY. Guidelines for
diagnosis and treatment of heart failure in China 2018 J].
Chin J Heart Fail Cardiomyopathy, 2018, 2(4) : 196-225.
JENCA D, MELENOVSKY V, STEHLIK J, et al. Heart
failure after myocardial infarction; incidence and predictors
[J]. ESC Heart Fail, 2021, 8(1) ; 222-237.

PATEL R B, FONAROW G C, GREENE S J, et al. Kid-
ney function and outcomes in patients hospitalized with
heart failure [ J]. J Am Coll Cardiol, 2021, 78 (4):
330-343.

[5] COSTANZO M R. The cardiorenal syndrome in heart

(6]

failure[ J]. Cardiol Clin, 2022, 40(2) : 219-235.

TR B2 MU 27 0 2%, T AR O L 0 2% 3 i B
Zhiex. PIELL S FEEIZWARGI TR R 2014 [) ). e
LIMERAE, 2014, 42(2) ; 98-122.

CHINSES SOCIETY OF CARDIOLOGY OF CHINSES
MEDICAL ASSOCIATION, EDITORIAL BOARD OF
CHINSES JOURNAL OF CARDIOLOY. Guidelines for di-
agnosis and treatment of heart failure in China 2014 [ J].
Chin J Cardiol, 2014, 42(2) . 98-122.

GBD 2013 MORTALITY AND CAUSES OF DEATH COL-
LABORATORS. Global, regional, and national age-sex spe-
cific all-cause and cause-specific mortality for 240 causes of
death, 1990-2013: a systematic analysis for the global burden
of disease study 2013 [ J]. Lancet, 2015, 385 (9963 ):
117-171.

ROGER V L. Epidemiology of heart failure: a contemporary
perspective J]. Circ Res, 2021, 128(10) ; 1421-1434.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(L3R

ELGENDY 1Y, MAGTTA D, PEPINE C J. Medical thera-
py for heart failure caused by ischemic heart disease[]].
Circ Res, 2019, 124(11): 1520-1535.
MCDONALD M, VIRANI S, CHAN M, et al. CCS/CHFS
heart failure guidelines update: defining a new pharmaco-
logic standard of care for heart failure with reduced ejection
fraction[ J]. Can J Cardiol, 2021, 37(4) : 531-546.
BAHIT M C, KOCHAR A, GRANGER C B. Post-myo-
cardial infarction heart failure [ J]. JACC Heart Fail,
2018, 6(3) : 179-186.
DAMMAN K, VALENTE M A E, VOORS A A, et al.
Renal impairment, worsening renal function, and outcome
in patients with heart failure: an updated Meta-analysis
[J]. Eur Heart J, 2014, 35(7) : 455-469.
MULLENS W, ABRAHAMS Z, FRANCIS G S, et al.
Importance of venous congestion for worsening of renal
function in advanced decompensated heart failure[ J]. J
Am Coll Cardiol, 2009, 53(7) : 589-596.
URRAHMAN E U, CHOBUFO M D, FARAH F, et al.
Prevalence and temporal trends of anemia in patients with
heart failure[ J]. QIM, 2022, 115(7) . 437-441.
SHAMS H C, SINGH S, HESSE C, et al. Effects of fi-
brinogen and platelet transfusion on coagulation and
platelet function in bleeding cardiac surgery patients[ J].
Acta Anaesthesiol Scand, 2019, 63(4) . 475-482.
REIN J L, COCA S G. “I don’t get no respect” :
of chloride in acute kidney injury [ J]. Am J Physiol
Renal Physiol, 2019, 316(3) . F587-F605.
ZHOU H B, XUTY, LIU SR, et al. Association of ser-

the role

um uric acid change with mortality, renal function and di-
uretic dose administered in treatment of acute heart failure
[J]. Nutr Metab Cardiovasc Dis, 2019, 29 (4):
351-359.

KUO C F, LUO S F, SEE L C, et al. Hyperuricaemia
and accelerated reduction in renal function[ J]. Scand J

Rheumatol, 2011, 40(2) . 116-121.

2



