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Relationship between worsening renal function and cardiovascular
mortality in patients with heart failure

Yi Liu, Gui-wei Li, Xue-zheng Liu, Shi-yuan Zhang, Lu Xiao
(Department of the Emergency ICU, the First Affiliated Hospital of Tianjin Medical University,
Tianjin 300380, China)

Abstract: Objective To evaluate the relationship of worsening renal function (WRF) and cardiovascular
mortality in patients with heart failure (HF). Methods Decompensated HF patients admitted to our constitution
between April 2010 and March 2016 were enrolled in this study. WRF was defined as serum creatinine relatively
increased at least 25% or serum creatinine increased levels >0.3 mg/dL from the baseline. The cardiovascular
mortality and all-cause mortality in HF patients were assessed in WRF (WRF group) and non-WRF (non-WRF
group). Results Among 301 patients included, WRF occurred in 118 patients (39.2%). During a median follow-
up period of 537 days, compared with the non-WRF group, cardiovascular mortality and all-cause mortality were
significantly higher in the WRF group (P < 0.05). Multivariate Cox proportional hazards model analysis results showed
that age and serum B-type natriuretic peptide (BNP) level were associated with both cardiovascular death and all-cause
death. But, WRF was not the independent predictor of cardiovascular death and all-cause death. Conclusions WRF
is associated with cardiovascular death in patients with HF. Although WRF is not an independent predictor for
cardiovascular death, it may be one of useful markers to identify whether patients be followed carefully or not after
discharge.
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XL, A DI R B IR S O AR BT AR SC AR

IR SAE O S1 W (heart failure, HF ) B35
ORI R IR e WSS, B I REAS 22 T A B
HF F83 U5 (9 8 200 D = 0 BFR R, 3 B b
[B] /%) "B Dy g Ak (worsening renal function, WRF ) AJ
A SR A HF R — A S HO R
TESTANI 45 * 02y, A WRF 2 &AL, Bk
FrHEmI v 3% HF B s . (HRAUENE HE 16Y7
IR B WREF 5.0 MR R LA G R AT AR
AWFFEITAL HE B WREF 5HIPETRICHR, (45
HARRBETHHLL AR IER I E R

1 #ABETE

1.1 —RER

] B4 AF 58 2010 4F 3 H —2016 4F 3 7 78 K HE
Hh B 28 DR B — B B B IR T Y 301 1 Sk Ak AU
P HF B35, AR YE Framingham [0 5845 M 12 W 00
FXGZE R HF BH . PARHE : DFER = 50 % ;
@ B /N BR € iF K ( glomerular filtration rate, GFR ) >
15 ml/ (min + 1.73m" ) ; OINFIZNREIEH o HEBRARE -
ARSI IKEREGAE . IHFETE . MBS BTl e BEAE
AL RS0 3N 22+ @ ARSI B AURHARL
( brain natriuretic peptide, BNP ) <100 pg/ml, T ARAR
FHRRZER B A, TIN5 WK [ 555 e g ek A4 PR
Ao T T Wk FEOK A5 50 1) A AR PR 5
NEIR 2 WEZEK 20 me= Pl ZEK 30 mg, ASFSTIE
REARGEAR IR 51 23t it
1.2 HiEWE

1fil. ¥ LT ( serum creatinine, Ser) AH % 3 hi =
25% B Ser BIELEIE N = 0.3 mg/dl B WRF, fit
GFR<60 ml/ (min + 1.73 m’) BI-AE44 B MRS ( chronic
kidney disease, CKD )o WG, O W4EIE. AT
sk 29NGRTTY . RO Sh IR AE SR, AR AERE
BRI R . XS H BER BNP KF-5 WRE A& 1Y

K RAATIPA, o ABIFSE 1 B SRR O MR IE R
HRCHARBET- %, B HF ., O SR  Bl e i o
RSB SET RO AR AL . B e I R & 12
oCE BRIV R E AN, BENRREASE R
FJE. KA WRF (WRF41) 578 WRF (JE WRF 41)
() HF S AT AL, TPAN PR AE TR AL IS a9
R E WRF IS4
1.3 #FitZEHE

TR IMP 11 Gt 3, T gkt LYy
Box bRifE2E (xxs) SUP AU 7 B BE M (P,
P ) Fn, W ¢ K5k Wilcoxon BRFIRELS 5 114K
TERLAR (%) £, B x° K5 Fisher i)
WEZ3E 5 Kaplan—-Meier 777541 RV, ] Log—
rank K A & A A 22 5. NP4 WRE 54
FET RO M TRIRIE R KR, R PAS B MR
it Cox HU A8 RURS: A5 284 Ak 1 IXURS: LB Al 959% CL. P <0.05
HERAGITERE L

2 #R

21 FWHEZREMLEER

PHALAERS . RERIDRF . WRSER K S70) it & FE
FRAEAH A IR TOR AL, 22 A e T2 L P <0.05 ),
WRF 41 & 4F W . Ser, IEVENL 254, LA 4H
FERR I 55 A A1 238 R ke FEKT- S48 K e 30 e ey
THE WRF A, MM £LAE H AR THE WRE 4 W& 1.
22 WHARTERIHN

Kaplan—Meier 4k 275, 301 1 &35 H, 262 {4
(87% )FE & 5E WU RKE T , A7 H] 537 d( 304.3,
1025.8), 43 54 f7l( 20.6% FET=, JET-HY 54 FlEE T,
33 4 (12.6% ) BFSLFOAMAE S/, WRF 4L0 05
AL # i TAE WRF 2H(23.2% VS 6.1% X P =0.000 ),
WRF #1 4> K 56 17 % 1 5 T 4 WRF 41 (30.3% VS
14.7% ) (P =0.000 ). "3 2 FIEl 1,

F1 FMARLZHEBILR

¥ ¥

4151 n e BBl (%) OIS A (K (‘Iiﬁjli i’ﬁ'ji HEABE $i( % ) DL

X+s) 3/ (Xx+s) min, X£s) _ _ B (%)

Xts) X+s)

WREF #H 118 757+145 68 (57.6) 3.5+0.7 98.9+249  1445+359 871251 29 (24.6) 29 (246)
JEWRF4 183  714+143 116 (63.4) 3306 97.6+27.8 1383317 829230 31 (169) 29 (158)
ait 301 73.1+145 184 (61.1) 3.4+06 98.1+26.7 140.7+335 84.6+238 60 (19.9) 58 (19.3)
o x’ 2.533 1.002 1.537 0.412 1.572 1.492 2.621 3.514
PlE 0.012 0.317 0.118 0.680 0.117 0.137 0.105 0.061
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WRF 2 118 88 (74.6) 14 (11.9) 85 (72.0) 54.7+9.1 42.8+10.9 433+153 40 (35.7) 38 (32.2)

JEWRFZL 183 117 (63.9) 21 (11.5) 124 (67.8) 552+9.1 435+108  417+156 59 (322) 52 (284)

At 301 205 (68.1) 35(11.6) 209 (69.4) 55.0+9.1 432+108  423+155 99 (329) 90 (29.9)
il x> & 3.74 0.011 0.618 0.465 0.547 0.875 0.089 0.491
PiA 0.053 0.918 0.432 0.642 0.585 0.382 0.765 0.483

WRF 41 118 39 (33.1) 90 (76.3) 54 (45.8) 42 (35.6) 69 (59.0)
4 WRF 4 183 132 (72.1) 123 (67.1) 70 (38.3) 63 (34.4) 91 (49.7)
At 301 171 (56.8) 213 (70.7) 124 (41.2) 105 (34.9) 160 (53.2)
X 1H 2.185 2.845 1.671 0.043 2205
P1E 0.139 0.092 0.196 0.836 0.138

WRF 4 118 31 (26.7) 47 (40.5) 54 (46.6) 32.1+26.9 24 (20.7) 1(0.9)
4 WRF 4 183 53 (29.0) 72 (39.3) 61 (33.3) 30.2+24.3 23 (12.6) 6(33)
At 301 84 (27.9) 119 (39.5) 115 (38.2) 31.1+255 47 (15.6) 7(23)
i/x 8 0.258 0.007 4.694 0.639 3.288 0.949
Pl 0.611 0.933 0.030 0.523 0.070 0.330

WRF 24 118 27 (22.9) 90 (76.3) 92 (77.9) 25.7+18.3 38 (322)
4k WRF 4 183 14 (7.7) 133 (72.7) 125 (68.3) 20.4 = 10.1 29 (15.8)
a1t 301 41 (13.6) 223 (74.1) 217 (72.1) 22.6+14.4 67 (22.3)
il x* 8 14.145 0.483 3.328 3.230 11.091
Pl 0.000 0.487 0.068 0.001 0.001

WRF 41 118 11.8+2.7 3.44+0.55 69+24 258152 1.28 £0.84 51.0+£232
4E WRF 41 183 126 £2.5 348 +0.48 7.0+22 240+154 1.17 +0.59 553+21.4
At 301 12.3+2.6 3.46 +£0.50 7.0+23 24.7+15.3 1.17 +0.69 53.7+22.1
A 2.626 0.666 0.371 0.995 1.334 1.646
P1E 0.009 0.505 0.711 0.321 0.183 0.101
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WRF 21 118 1559+ 122.5 6.4+14 139.2 + 4.0 421 +0.62 1049 £4.7 811.2 + 664.2
JEWRF4L 183 136.6 £ 57.5 63+12 139.6+4.4 422 +0.64 105.1+49 770.7 + 566.8
&1t 301 144.0 + 88.2 63+13 1394243 42+06 105.1 4.8 785.8 + 603.5
i 1.841 0.661 0.798 0.134 0.351 0.565
PAE 0.066 0.509 0.425 0.893 0.726 0.573

T ACEL: (45 S5k ZHEALEHIHIF (angiotensin converting enzyme inhibitor ) ; ARB: 145572 11 Z AR (angiotensin 11 receptor blocker )
2.3 Z£RFE%TH Cox LLHIXEERI TR HE52HIET-HK (P<0.05), ZHESHTERE

AR TS R R, AR L IR . BABEZR. R, AEIY . BNP FINEZEK K ST 5 4 AT A O
IEZEFRNFE . BNP. AALOIEPES34% . WRF, 1l (P <0.05); WRF A2 FFET-HFMIEZE (P >0.05 ).
LM, IETENLI 258 . WSEKE DR AT AT WEE 2.

*2 2BERTH Cox LEBHIREEE S HTSE

AF 1.065 1.036 1.097 0.000 1.114 1.031 1.225 0.005
Pl 0.692 0.406 1.190 0.183 0.546 0.151 1.837 0.328
W4 e 0.988 0.979 0.997 0.008 0.986 0.966 1.003 0.103
BRI 0.958 0.926 0.990 0.011 1.005 0.936 1.076 0.734
it 534 1.005 0.987 1.024 0.594 1.039 0.989 1.090 0.548
FEABER 2.756 1.571 4.729 0.000 1.072 0.272 3.443 0.912
BNP 1.001 1.000 1.001 0.003 1.001 1.000 1.001 0.020
ALJONEDI 22539 2.664 1611 4.677 0.000 1.505 0.682 3.537 0.169
WRF 2.479 1.450 4284 0.000 1.369 0.449 4.052 0.573
il 0.969 0.916 1.037 0.354 0.935 0.840 1.085 0.391
MM 0.807 0.724 0.898 0.002 0.935 0.698 1.235 0.636
EMENUI 259 2.466 1.268 4.484 0.009 1.188 0.208 6.261 0.835
kA 5 1.025 1.011 1.037 0.002 1.025 1.000 1.050 0.049
Fofkn 2.280 1.259 3.991 0.007 0.991 0.296 2.995 0.982
1.0 - 1.0 -
3z
0.8 - 0.8 R_‘
s 06 5 06
& &
04 - — o4 — WRF 41
02-  =—IFWRF4 02 —AEWRr4l
T o S S 00 +—T—F—T—T—T T
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ki) /d B i) /d
SHIET LA AL

B 1 FWHEEEZ T NERTEEN Kaplan-Meier #£k
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2.4 IIEFRFKIER Cox LB R HEE 5 R
FRN R R TR, ERR. s, HAR
2 OBNP, AR 9% . WRF, MZIEH. IE

PEWLI 258 . Wk ZEK 5 ke 5 2 FE AR 40 5 00 i A
=3

JRIAEAIE (P <0.05), ZINEDHEE R BN, Fik
FIIML 3 BNP 7K -5 .0 14 9% 9 SE A ¢ (P <0.05 ) ;
WRF A& O ML R AL B Bl [ (P >0.05). UL
%3,

(LI ERFHRIER) Cox bbHIRBEEEY 531 S5

AE 1.058 1.024 1.099 0.000 1.121 1.025 1.260 0.012
Pl 0.910 0.457 1.876 0.794 0.230 0.034 1.193 0.083
W 0.986 0.974 0.997 0.015 0.980 0.950 1.004 0.102
IEEFPIRNAE 0.994 0.954 1.035 0.763 1.033 0.958 1.109 0.394
A4 0.991 0.967 1.014 0.448 1.020 0.411 1.080 0.501
FEABER 4.534 2.280 9.059 0.000 1.731 1.000 6.547 0.426
BNP 1.001 1.000 1.001 0.000 1.001 0.468 1.002 0.028
ALLONEDI 5 3.040 1.565 6.651 0.000 1.808 0.636 7.983 0.403
WRF 4.380 2.140 9.648 0.000 2.488 0.811 10.79 0.188
il 0.986 0.915 1.080 0.737 0.929 0.751 1.107 0.369
MM 0.803 0.699 0.921 0.000 1.106 0.117 1.621 0.604
EMEALI 259 4.256 2.026 8.546 0.000 0.999 0.842 5.422 0.858
WK i G 1.028 1.013 1.039 0.000 1.027 0.333 1.057 0.063
etk 4584 2.286 9.264 0.000 1.422 0.296 6.168 0.616
3 itig CKD. AFRAIM AR HE B350, B T4AE

AW, H9E WRF B R, WRF BETE
B 2%, TESTANI 4 " i 58 £ W], HF &3 £ 180 d
B, Pl A BR )73 R A i B T v T S B S T
RTARKAE M BT B, IR TS A
WRF &R E &, BRERRFE ., WRF 50284
BUEARA G, (AR 2 WA RHZ RN E T
WAL WRE XFAET- 3R BIMANE . AWFFE HF B
BRI BEDTR R 537 d,  FbZ BRSOk 22 50t g st Tl
(180 ~ 480 d ). IEPENLII 25 FIHEAESHTE WRE 4
(A AT S 5 i, O EE L0 2 WRE 418 il A
R R IR, IEMENILT 250 Rk SR R SR
NFF HEF BALR R, I WRE 5 68 HF 1
WA, AR HE, WRE A2 HF B0 M4
FER TP -, AR 0] BE 2 T A8 Hh B J 2 75 e /)N
OREVIEZHE IR Z —

NP o TESoE S TV N A Y (RSP (| RS Top g Rl
SPHFETRM, FUMGE R & T HF B, A

g, FMERRT . AR, #2002 HF
BEIET R R BN R, 4% YRSk T e HF
BE TG A R AT 2 ™Y, R KRR N S
PR LT 40 A B 2R R AT e E T RE, BRI T A B
SR LA T R 1A P R B R B P S RE VA b 13 )
HF B3 I Gk, o HE B AP 19 AR,
WM IAE AT BESI NP & VR B 5 S — T, BREE
FIAT ML AR 2 AR IR 52 RAEFE I . 3K BT REAS
IS B B AR 2, m] R T O R T Y
&, BB AT BNP KV, AR ESHRAR R H
HAWTU FUS N R AR, FREEFRim i HE S5 1
JE L FFE . GOME L BRI AR Z MR R . R,
NEZHE —EEA R, RSB RS MR R
5 WRF RN HF B35 05 o 4 B8 Wl HE &=
WS AR RAE AL A N R, Tt — .

g5 TR, BRSBTS HEF 35 19 WRE,
S5 L B WRFE 5 HF B35 1.0 108 55 99 AT % A 4 [
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