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VTIFl Cys C 2@ OB HF T EEBRKEZE(P<0.05), LOVT-VTI X & # 0 % 8 3#F W5 W5 AUC
H} 0. 670(95%CI:0.597~0.761) , 8 5 4 20. 075; LOVT-VTI + Cys C+ Lac =& Bt A& K AUC 3/ 0. 780(95%
CI:0.704~0.857), M4E LOVT-VTI 2% K T# & 20. 075 4> M 2 4,771 28 d N E R, Kaplan-Meier £k 4: 77
32 4 28 d FETE R ZE A G2 L (84.62% vs. 52.78% .%* =18.389.P<C0.001), Zif: % T o
B M Cys C & LOVT-VTI o F-F Hl 5 . 48 50 2 B E 0 2K Hh .
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Prognostic value of serum cystatin C combined with left ventricular outflow

tract velocity time integral in elderly patients with heart failure
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Abstract Objective: To investigate the risk factors of death in elderly patients with heart failure, and to eval-
uate the prognostic value of serum cystatin C and left ventricular outflow tract velocity time integral (LOVT-
VTD. Methods: A total of 150 patients over 90 years old with heart failure admitted to the Geriatric Department
of the Second People’s Hospital of Lianyungang from October 2019 to October 2022 were included. They were di-
vided into two groups according to whether the LVEF was more than 50%. According to the clinical outcome of
28-day follow-up, they were divided into survival group and death group. Results: The mortality rate of 150 elder-
ly patients with heart failure was 30. 67%. Lac, PCT, NT-ProBNP and Cys C in death group were significantly
higher than those in survival group(P<C0. 05), while eGFR, LVEF, TAPSE, MAPSE and LOVT-VTI in death
group were significantly lower than those in survival group(P<C0. 05). The mortality rate in LVEF<(50% group
was higher than that in LVEF=50% group(45.50% vs. 15.10%, P<C0.05). The levels of NT-ProBNP and Cys
C in LVEF<(50% group were significantly higher than those in LVEF=50% group(P <(0.05), while the levels
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of e GFR, TAPSE, MAPSE and LOVT-VTI in LVEF<(50% group were significantly lower than those in LVEF
>=50% group(P < 0.05). There was a negative correlation between NT-ProBNP and LVEF, TAPSE, MAPSE
and LOVT-VTI in elderly patients with heart failure, and the correlation coefficients » were—0. 588, —0. 263,
—0. 270, —0. 243 respectively (all P<C0. 05). There was a positive correlation between NT-ProBNP and Cys C(r
=0.583, P<<C0.05). Logistic regression: Lac, LOVT-VTI and Cys C were the main risk factors for death in eld-
erly patients with heart failure(P<C0. 05). The AUC under ROC curve of LOVT-VTI for predicting poor progno-
sis in elderly patients with heart failure was 0. 670(95%CI ; 0.597 —0.761), and the cut-off point was 20. 075,
The AUC of LOVT-VTI+Cys C+ Lac was 0. 780(95%CI: 0.704—0.857). According to whether the LOVT-
VTI was greater than the cut-off point of 20. 075, patients were divided into two groups, with 28-day survival as
the upper limit, Kaplan-Meier curve survival analysis showed that the 28-day survival rate of the two groups was
significantly different(84.62% vs. 52.78%, x* =18.389, P <(0.001). Conclusion: For elderly patients with
heart failure, Cys C and LOVT-VTI can be used to predict the prognosis and guide the classified treatment of pa-
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tients with heart failure.
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—HEEAAE BRI AR R TR A0 7 ) RO R
24139 ek N EE R 10 ANhESE
1 NBA L, TEREIMGE I E Cleystatin
C.Cys O 5.0 WU 4k b St 52 35 A2 E &7 ik U Be
SIEMSE, HAE Cys C @ 503 B E LT KU
R YIRS R PR A R W A R IR
Bl D150 Ok A2 & i T R B[] AR 4 (left
ventricular outflow tract velocity time integral,
LOVT-VTD AR 300 I e 45 19 38 2ok 22 3 3 13 38 04 1l
T AT RS FE WS D RE L T A i R N BB 4R
SRS ARSCE A 90 B L Lm0 R
HHET- L 2 L A LT Cys C B2 LOVT-VTI
X e 0% 0 BB TS A BOI AN AL, B A R 035 v iR
DEBREWFRESS .,

1 #EREFE
1.1 RS

wrgE g A 150 1 2019 4E 10 H—2022 4E 10
H W% = #s T 2E — NRE Be B AERHEBE R 90
JAZ U bR E. O BbRER G (2016 4F
R O I 24 2 g PE D 2 MR T FE RO
IAFRAE : DB =90 7 % ; QNYHA LI i85 9%
M~V %% ;O pemtfa] >24 h; @515 R =, HE5
P : O 2P0 WUBEBE 5 @ 2 KA 0 JIE 995 0 JULA 35
HOMEFARL ;O BB AR EEOF
JE 2 11 s A J g M e BB A s ) P i g G
@I IR R AR TR, AMFRAHE R BTHE AR
P Bt = 22 AR B2 D1 St (No0:2020010)

1.2 Wik
it i E =T ANRERE TR R

SR BB — TR, LG R AR R MR
BB A2 50 AR G A | S 56 R A R R 550 HE R
R GRIT 4 R IAE . IR R B EA
LB KA,
.21 #Fsadl ORI L =S m o
(LVEBR) 2B RKF 50% 408 2 41, LVEF=50% 41
SR S A B R AR A A LVEF<Z50%
. QB 28 d, MR A R IG R 56 13, 43 A A7 4l
FAET 4,
1.2.2  IMEFRASAG I SO BERE A SEa e 45 R 1
A B ETEABE 24 h PN ZS B8 S BCAE JE # bK Of
W, Herp A E DR IS B T R Cys C 4§
A AR S AR T DL 5 8 AUS800 A= A 43 B AL, FLIR 18
e FH cobas b 123 IfiL <, 43 A A, 1fiL & #0488 F 0L
w2 DXHS800 4= H 2 i i 40 il 5 A% . NT-ProB-
NP R FH A2 K % o 0 bR A (1) K6 I 34 78 3 == s
TEH N R B 56 B R AT . IR 250 B M i 4R
Ao HE A P 9 A YA S IM R AT L DU S AR 4 S R
LVEF. LOVT-VTI. = 43 ¢ ¥ W 4% ¥ 1 &%
(TAPSE) F1 = e P15 Wi 45 1 132 #% (MAPSE) , /0> i
R AN RS TS T F M7, B AR SR R e R 2~
4 Hz,
1.3 Gtk

K H SPSS 21. 0 #4755 g2 vk, X e &
A T RS T ] X £+ S, 41T L g b ik
SEREAS ¢ K R M (P s Poy) X AEIE 25 20 A 19
Tha 9E R 2E AT 4 A g8 1. AL R H R B R G 5R
(Kruskal-Wallis ) ; 3R H o ® A6 56 X 3F %50 5% Ak
AT 8] H 3. % F Spearman Bk AH 3¢ 43 B NT-
ProBNP 5.0 I8 75 #5758 45 AU AH G P . =0T logis-
tic [EIEHr R O EBEER T AR EE RAZ
R F TAERRE £k (ROC B2 PEAS 7% Cys C K
LOVT-VTI X} 1 j5 #) 15 4 18 , Kaplan-Meier 4
I REAT LOVT-VTI X P61 KU Fi . 46 56 7k
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HEa=0.05, DL P<<0.05 WERAGI¥E L,
2 #R
2.1 KN [E TS 4 )G R %R & Cys CLLOVT-
VTI M4

AR 150 B 90 B LA L ik o0 3 R AE TS
20 46 B, AEAF 2 104 BB R 30.67% . ANIA]
i 5 41 18] s PR %8k &2 Cys C.LOVT-VTI b &g W,
1, 2 4085 E g R e i e 0 L S A
BE PR e O L i A BE Y B X 25 B RS TR
X (P>>0.05) ;2 dL7EAE 8 . (40 M 1155, i/ d 1
#.1L-6 CK-MB,AST & ALB 2% LG il 5
M(P>0.05):HE,FET-HEH L # B E T4
FEA (P<C0.05) LT84 PCT.cTnT .NT-ProB-
NP.Cys C fll Lac ¥ & & T A A4 (P <<0.05);
iM% T- 4 1 eGFR. LVEF, TAPSE. MAPSE 1
LOVT-VTI &8 F MK FEFHP<<0.05),
2.2 RNELO A

YA 150 ] @ i 0 3 BB L A 73 ok
I 435 45 88 700 3% (LVEF =50 %) , f7 77 #i] LVEF

<50% ., LVEF=50% 4 /)9 %€ K A 15.10% .
LVEF<C50% 4 MWL R 45.50% . 2 7 A Gi it
2P SL(P<C0.05) ;10 2 25 ) iy 58k L ) L 42 Pk BE
FE T 5 100 BE PR L D B ek i A A BB
B ) 25 G827 38 L (P =>0. 05) 52 LA AEAR IR |
WBC.PLT.IL-6.PCT.CK-MB,ALB } Lac |2
RIS EE X (P>>0.05);{H 2 LVEF<<50% 4
1 ¢TnT.NT-ProBNP.Cys C & ¥ & T LVEF >
50 % #H (P <C0. 05) ;1M e-GFR.TAPSE.MAPSE Hl
LOVT-VTI # & F & F LVEF =50% 4| (P <
0.05), L% 2,
2.3 90 %Lk ik B #H NT-ProBNP 5 %48
P 9 A O

%0 7 B % NT-ProBNP 5 LVEF. TAPSE.
MAPSE } LOVT-VTI & fi Al 56, H A& R 5 -
4351k — 0.588, — 0. 263, — 0.270, — 0. 243 (4
P<0.05) ; NT-ProBNP 517 Cys C FHLES & H
SEIEAH G, HAH O R 4~ 43 5 R (0.583, 0. 558,
P<0.05), WL 3,

X1 4GASRTAHLR BIC%) . X +£S,M(Py . Pys)

s ETFEH =104 FET-HH (n =46) t/Z /% P

P2R 63(60. 60) 33(71.70) 1.725 0.203
RS/ % 91.8642.01 92.4842.58 —1.557 0.122
o5 I JE 49(47.10) 26(56.50) 1.129 0.376
W IR 9 37(35.60) 22(47.80) 2.005 0.204
5 il 31(29. 80) 26(56.50) 9. 661 0.003
5609 57(54. 80) 30(65. 20) 1.419 0.283
Jivi A5 BE 46(44. 20) 18(39.10) 0.339 0.595
1 1 il 9 41(39.40) 24(52.20) 2.112 0.157
A4/ (<10° - LY 12.17+7.81 14.51+13. 11 —1.353 0.178
TR/ (X10° « LY 162.00(114. 00,214, 00) 126.50(104. 75,187, 50) —1.235 0.217
IL-6/(pg * mL™") 114.00(38. 23,598. 63) 193. 70(58. 94,1481, 25) 1. 810 0. 070
PCT/(ng * mL™") 1.36(0.50,2.97) 4.47(1.47,10.06) 4,327 <<0. 001
CK-MB/(ng * mL™") 3.09(2.08,5.97) 4.82(1.92,7.66) 0.948 0.343
¢TnT/(ng+ LY 50.30(21.25,147.95) 112. 35(43.20,267.08) 2. 688 0. 007
NT-ProBNP/(pg *+ mL 1) 804.50(376.00,3613.75) 3461.50(1181.00,11820. 25) 4.028 <0. 001
AST/(QU - L™H 60.50(25. 00,180.00) 60.50(25.00,257.75) 0.114 0.909
ALB/(g+ LD 30,3944, 15 29,1844, 24 1.629 0.106
eGFR/(mL + min ") 87.14(64. 32,105, 82) 70.18(41.56,91. 40) —2.152 0.031
Cys C/(mg+ L") 1.15€0. 85,1.72) 2.15(1.47,2.30) 5. 266 <<0. 001
Lac/(mmol « L™1) 1.90(1.30,3.58) 2.70(1.48,6.15) 1.982 0. 047
LVEF/% 54.8147.39 48. 6948, 84 4. 402 <<0. 001
TAPSE/mm 2.3040. 60 1.80+0.56 4. 699 <<0. 001
MAPSE/mm 1.6740.52 1.2840. 41 4.508 <<0. 001
LOVT-VTI/cm 21,6944, 83 18.48+4.07 3.938 <<0. 001

L 1L-6, AT 256 ; PCT, B 45 28 J5 s CK-MB, JJLER #4  [7] T s c Tn'T, L4528 (4 T3 NT-ProBNP, B % N 2K 3if; 4 IR Bk
WA ; AST, KA LR 5 & 1 ; ALB, L7 F 8 M ; e GFR AN B /N BRIE 2 % s Lac, FLIR .
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2.4 90 Z DL L0 5 BRE LT fE I R 2R A i
R 1 45 R &R LVEF LK B (=
9.661,P=0.003),PCT(Z =4.327,P<0.001),
¢cTnT(Z =2.688,P=0.007), NT-ProBNP (Z =
4,028, P < 0.001), e GFR(Z = — 2.152, P =
0.031),Cys C(Z =5.266,P<C0.001),Lac(Z =
1.982, P = 0.047), TAPSE (¢ = 4.699, P <<
0.001), MAPSE (¢ = 4. 508, P < 0.001), LOVT-
VTI(:=3.938, P <0. oon—'ﬁxa?ﬁFE%wa‘é

()L BET- R 1,70 0, Hd#Esg g4 & PCT
(FAEE M=1.80).¢cTnT(M=63. 35) .NT-ProB-
NP(M = 1315.00) . e-GFR (M = 82.55), Cys C
(M=1.43) .Lac(M=2.20) , TAPSE(M =2.05) .
MAPSE(M=1.52) . LOVT-VTI(M =20. 40) LA
DEECh 3 05 e 4 oy — oy KR &, B 1A
L3 4, logistic M IH 4 Hr #2785 : Lac, LOVT-VTI
 Cys CREBHEWT- M ET K HE (P<0.05,
£5) ., WAFRME . a=0. 05, HEFR1E a=0.1,

(P<<0.05), LA Bkl A& XD, #l 5 A2
F2 AAXRBOLFHEER BC%), X =S, M(Py . Pys)
i H LVEF=50% (n=73) LVEF<<50% (n=77) t/Z/y p
BET (B %) 11(15.10) 35(45.50) 16. 273 <<0. 001
T 50(68. 50) 46(59.70) 1.246 0. 309
RS/ % 91.8841.86 92.21+2. 60 0.893 0.373
o I 36(49. 30) 39(50. 60) 0.027 0. 998
W DR 95 30(41.10) 29(37.70) 0.185 0.739
P aail 25(34. 20) 32(41. 60) 0. 850 0.402
509 42(57.50) 45(58. 40) 0.013 1. 000
ki A5 5E 30(41. 40) 34(44. 20) 0.143 0.743
188 1 it 9 35(47.90) 30(39. 00) 1.232 0.323
FAm M4/ (<10° « LY 13.03410.56 12.769. 00 0.171 0. 865
/MRS (X10° « LY 140.00(112. 00,209. 00) 138.00(111.00,192.50) —0.626 0.531
1L-6/(pg » mL~1) 118.00(44. 21,501, 45) 181.10(45.27,973. 50) 0. 957 0.339
PCT/(ng + mL ™) 1.56(0.53,3.83) 1.96(0.91,7.06) 1.638 0.102
CK-MB/(ng *+ mL™") 2.93(2.11,5.40) 4.48(2.00,9.63) 1.585 0.113
¢TnT/(ng+ LY 32.50(15. 25,62.50) 124.40(63.15,238.10) 6.105 <£0. 001
NT-ProBNP/(pg » mL™") 549.00(228.00,925.50)  4086.00(1860. 00,13964. 00) 7.626 <20. 001
AST/(IU« LD 91.00(29. 50,318. 50) 40. 00(24.00,132. 00) —2.247 0.025
ALB/(g+ L") 30. 2444, 07 29,8144, 34 0.616 0.539
eGFR/(mL * min ") 87.55(67. 89,107, 52) 74.23(42.07,100. 89) —2.213 0.027
Cys C/(mg+ L1 1.15(0.86,1.73) 1.71(1.15,3.05) 4.018 <£0. 001
Lac/(mmol « L™ 1) 2.20(1.40,4.85) 2.20(1.35,3.75) —0.581 0.561
TAPSE/mm 2.3540.65 1.9540. 56 4.121 <<0. 001
MAPSE/mm 1.7040.58 1.4140.41 3.510 0.001
LOVT-VTI/cm 22,4145, 00 19.0944. 08 4.473 <20. 001

& 3 NT-ProBNP 5&i5irHIE XL

it H r P

LVEF —0. 588 <0. 001
TAPSE —0.263 0.001
MAPSE —0. 270 0. 001
LOVT-VTI —0. 243 0.003
Cys C 0.583 <0.001
cTnT 0. 558 <C0. 001

2.5 90 2 LU im0 B ERE T W0 Y ROC 2k
LOVT-VTI #iill /& & A B #i5 i ROC i £
T AUC 4 0.670(95%CI ;0. 597~0. 761) , R
B R 67. 4% SR 61.5%, 5k 20. 0755
Cys C Al Lac BN A K i 5 B9 AUC 435 4 0. 770
(95%CI:0.696~0.845),0. 602(95%CI ;0. 501~
0.702) 51 LOVT-VTI+ Lac ¥ I F5 $ J5 6 il 28
TR 0. 713(95% CI:0. 625~0.801); LOVT-
VTI+Cys C Bt A i 15000 151 5 (4 fh &~ 1 FL
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0.754(95% CI:0.675~0.0. 832), LOVT-VTI+
Cys C+Lac =FBCA FUM & SO0 BFE ARG
B AUC K 0.780(95% CI:0.704~0.857), WA
1.8 2 fi 6,
2.6 28 d A7 4rHr

R LOVT-VTI &% K F# & 20.075 4304
2 M LIS 28 d N B FR, #4T Kaplan-Meier 4 47
MR 2 Hr . LOVT-VTIZ=20. 075 4 78 1] i % w4
T2 12 W, A AE R (26,41 £0.53) d; 1 LOVT-
VTI<<20.075 41 72 il & st 34 i, A2
(22.424+0.86) d,2 4 28 d HIE R LR H G iT#
X (84.62% vs. 52.78%, x* = 18.389, P <
0.001), WK 3,

x4 TEMER

A i Wt 15155
ijE (YD FiE=0,5ET-=1
LVEF<{50%(X;) H=0,2=1
B B (X,) H=0,2=
PCT=1. 80 ng/mL(X;) H=0,E=1
c¢TnT=63. 35 ng/L(X,) H=0,E=1

NT-ProBNP=>1315. 00 pg/mL(X;) H=0

e-GFR<(82. 55 mL/min(X;) H=0,t=1
Cys C=1.43 mg/L(X;) H=0,2E=1
Lac=2. 20 mmol/L(Xs) H=0,2=1
TAPSE<(2. 05 mm(X,) H=0,E=1
MAPSE<(1. 52 mm(Xy,) H=0,=1
LOVT-VTI<20. 40 cm(X;;) H=0,E=1

£S5 logistic AP TEROTEEEFRTEENERES

SR 8 SE Waldy? P OR 95%CI
5 B 0.821 0.518 2.513 0.113 2.273 0.824~6.276
PCT 0. 880 0.556 2.507 0.113 2.410 0.811~7.163
¢TnT —0.942 0.625 2.274 0.132 0. 390 0.115~1. 326
NT-ProBNP 0.511 0. 658 0. 604 0.437 1.667 0.459~6. 056
LVEF 0. 827 0. 687 1. 449 0.229 2.286 0.595~8. 783
Lac 1.335 0.575 5.384 0.020 3.801 1.230~11. 740
TAPSE 0.945 0.575 2.703 0.100 2.572 0.834~7.930
MAPSE 0.966 0.525 3. 387 0.066 2.628 0.939~7. 356
LOVT-VTI 1.353 0.576 5.524 0.019 3. 869 1.252~11. 958
eGFR —0.290 0.593 0.239 0.625 0.748 0.234~2.394
Cys C 2.379 0.635 14.019 <0. 001 10. 796 3.107~37.510
1.0+ 1.0k
0.8+ 0.8f
0.6+ 0.6+
i i
& &
0.4+ 0.4+
— Lac
L L CysC
0.2 0.2 LOVT-VTl+Lac
— LOVT-VTI+CysC
LOVT-VTI+CysC+Lac
= = - %%gﬁ
1 1 1 1 1 1 | 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1R 1-HRE

B 1 LOVT-VTI ¥ fll i /5 B9 ROC Bh 2k

2 LOVT-VTI Bt & BRI E A ROC H# £
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LOVT-VTI 0.670 0. 046 0.001 0.579~0.761
Cys C 0.770 0.038 <0. 001 0.696~0. 845
Lac 0.602 0.051 0.048 0.501~0. 702
LOVT-VTI+ Lac 0.713 0. 045 <C0.001 0.625~0. 801
LOVT-VTI+Cys C 0.754 0. 040 <20. 001 0.675~0. 832
LOVT-VTI+Cys C+ Lac 0. 780 0.039 <C0. 001 0.704~0. 857
1ok R C Heds b WL Cys C Fhigts'™ . Ziv-
‘H_\_‘—\_\_\ﬁ_‘—‘ las S50 BB S BEAULTE Cys C 13 51104 BOBRAT
R0 5 BB A ISR D RE T R VDA O L AR 5T
0.8/ LVEF<50% 411% Cys C B % & F LVEF=50%
A5 ERgE e —8, XnaeE O ZE A IE L Ko
E‘% 0.6} EREEKEIERPLEEHHIRNEZ —.
& JCo JUE R 75 X RO T 5 R B I I
2 ST A 09 16 R 3 T 3 A 7 L B 4 9 4
B 047 LVEF.LOVT-VTI.TAPSE #l MAPSE # fig % i
LOVT-VTIS E20.075) I W U 1 O B A A S REY L Tan %0 (O 5
0.2 - ?ig tgﬂ:ﬁigg;g;g R LOVT-VTI ﬁﬂﬂjﬁﬂ‘ﬁi D BE R R
—— 0—1fii5k LOVT-VTI=20.075 EETE, RFRERIIET-HA LVEF, TAPSE,
ol 1% LOVI-VTI<20.075 MAPSE 1 LOVT-VTT ¥ & 3 i T/ f£ 41 (P <
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