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LVET . LVEF & T % B 2H (P<0.001) , SR RT3 4 8 £ K 2% logistic [0 AR 45 5 7R, STR(OR=1.199,95%CI=1.110~1.294,
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Value of electrical cardiometry in the diagnosis of heart failure in adults
Wei Xue',Du Xinyue' ,Liu Longz,]iang Qiuyue' ,Deng Guolan'
(1. Department of Cardiology , The First Affiliated Hospital of Chongqing Medical University ;
2. Department of Radiology , Chongqing Hechuan District People’ s Hospital )
[ Abstract] Objective : To investigate the value of electrical cardiometry (EC) ,a noninvasive hemodynamic testing technique , in the di-
agnosis of heart failure (HF) in adults. Methods : A prospective study was conducted among the adult patients who were hospitalized in
Department of Cardiology, The First Affiliated Hospital of Chongqing Medical University, from September 2022 to May 2024, and the
patients who were diagnosed with HF were enrolled as HF group , while those who were excluded from the clinical diagnosis of HF were
enrolled as control group. The two groups were compared in terms of general clinical data and related parameters measured by EC, in-
cluding stroke volume variation(SVV ), systolic time ratio(STR) , pre—ejection period (PEP) ,index of contractility (ICON),ICON varia-
tion(VIC) , left ventricular ejection time (LVET) , and left ventricular ejection fraction (LVEF). A multivariate logistic regression model
established by the forward method was used to investigate the factors associated with HF. The receiver operating characteristic (ROC)
curve was plotted for the hemodynamic parameters measured by EC in the diagnosis of HF , and the area under the ROC curve (AUC)

was calculated. Results: A total of 239 patients were enrolled, with
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MSX1071) (all P<0.001). The multivariate logistic regression model estab-

126 in the HF group and 113 in the control group. Compared with
the control group, the HF group had significantly higher SVV,STR,
PEP, VIC, and age and significantly lower ICON, LVET, and LVEF

% H AR - https:/link.onki.net/urlid/50.1046.r.20250417.1610.002 lished by the forward method showed that STR (odds ratio [OR | =
(2025-04-17) 1.199, 95%CI=1.110-1.294, P<0.001) , VIC (OR=1.176, 95%Cl=
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1.090-1.269,P<0.001) ,and age(OR=1.068,95%CI=1.010-1.128,, P<0.05) were positively correlated with HF ,and ICON(OR=0.968,
95%C1=0.941-0.996, P<0.05) and LVEF (OR=0.854,95%C1=0.798-0.913, P<0.001) were negatively correlated with HF. The ROC
curve analysis showed that STR, VIC, and ICON had an AUC of 0.887 (95%C1=0.848-0.927) , 0.891 (95%CI1=0.851-0.932) , and
0.718 (95%CI=0.654—0.782) , respectively, in the diagnosis of HF , with an optimal cut—off value of 37.5%,19.5%, and 49.3, respec-

tively, a sensitivity of 91.3%, 73.8%, and 50.0%, respectively, and a specificity of 61.4%, 93.8%, and 86.7%, respectively. Among
these indicators, STR combined with VIC had an AUC of 0.940 (95%(C1=0.912-0.967) in the diagnosis of HF, with a sensitivity of

83.3% and a specificity of 91.2%. Conclusion : The EC method can effectively assess the cardiac functional status of adult patients,

and STR combined with VIC has some clinical value for the diagnosis of heart failure.

[ Key words Jnoninvasive hemodynamic testing; electrical cardiometry ; heart failure

> J1 55 (heart failure , HF) 2 —Fh & 24 i) PR
SRAIE, A WRIER BT 2 S AR AT, 4 AR
ANFE TR RUTE M, (A HF 2 Wi &2 2%, 75 2
W T S R A A SR R A O IERAR A
A DI REAS A 55 22 07 T FEAT PEAGS, M HEF B 7R X
LT ] RER BN IME B S R BN S . R
M ATE 1L 3 Bl g 2 B R R UG T RE S H L X HF
BH I K210 BA HE R X AR Ty v
FF ) TS 2y PR T A 1 M U IR Bl ) o 8 4
T AEL PR AR AP AR 7 1) IR TG vk 3 o 1 o i
& EITHEOR WD, To ] i it 3 o A6 I 2 28 1
FG R . RO S I RN B iz B
BORB ok B i S 2 W AR BRI .
F0 S (electrical cardiometry , EC)¥:N FH G4
o B AN, AT LATC R PR AR M R 55 s g
A . BETECEC TR E R ™ IL o
JUMRRE MLAE | e KA O IR A 25 LAY DI RETT
il X5 TR HF B8535 13 30 ) 2 46 b 1 2 %5 5
Rt 8 AR .

ABIEFE N EC 35X B HF (8 28470 D i
W, IE XA ) LT 3 1) S8 hn AT e b, B AR
PFECIEXT HF B2 Wi (8, D 530 % B R 5 g+
S SR R o

1 #RGAEE

L1 ARt %

BEHE 2022 4F 9 F 2 2024 4F 5 7 F IR EERF R o 5 —
P e O ML AE PR 56 S8 2 R T RTRE PR DT , AR 5 100 JUE
2% 2% (American College of Cardiology, ACC)/ZE [E 0> IE Hp 2
(American Heart Association, AHA)/3E [E > 2 2% 2= (Heart
Failure Society of America, HFSA) I% & & fii (92022 4F.0> 7
R A PR B ) I RIZ Wl HF (1582 99 HEF 41, I R HERR

HF (B FH WAL WAFRHE: DFERE>18 % s QHF 21K
62022 40 T 2 3B B B I ) o HEBRARE : DB IF ™
18 e RO JUE R FE B0 AR R s NS OB IR P22
PRI K et i JE B A B AN R & 3 DR A s 4 1 Wk 11
TR (sl % FER AR ARETRME) ; @
BRI e AR A B 2 22 A0 B2 5 25 s (L vfiz
+5:2023-350) , A B H SO R 4 B g R A4S .

1.2 Zik

121 BORbcEE  MUER A IRIRTER . O—goRk: )
Y B RS 0 (body mass index, BMI) , 5650955 5 L
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BHLE 23 (%) 3R 2RI L RCR T @A . R TR E 44
LK 3R logistic IR, Jp4 HF BUAMOCH R o #E— 2%
il EC VLN B AN [ ML 3 3 27 46 b2 Wi HF 19 32103 T A%
HFAIE (receiver operating characteristic, ROC) {1 £& , 118l £k
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FXFHE4H (P<0.001) . W2,
23 HF &% % HEmEoH

% F STR=PEP/LVET, # HEF& PEP il LVET, Dl J& & A
HF Sy 7284, DL SVV STR \VIC.ICON . LVEF 4E#% . & 30
BRE BIFETREAN A A, R Tk g 2
# logistic [l A, 43 BT i /R , STR (OR=1.199, 95%Cl=
1.110~1.294, P<0.001) . VIC(OR=1.176,95%CI=1.090~1.269,
P<0.001) \ 4= #% (OR=1.068, 95%CI=1.010~1.128, P<0.05) 5
HF & IF 41 5¢ . ICON (OR=0.968, 95%C1=0.941~0.996, P<
0.05) \LVEF(OR=0.854,95%CI1=0.798~0.913, P<0.001) 5 HF
EHMAC, WLEK3,
2.4 ECHN 64 d ik 3h 71 5 154795 W7 HF 69 ROC v £

ROC {1 £ i /% STR . VIC . ICON 2 i HF B AUC 53 51
4 0.887(95%C1=0.848~0.927) .0.891(95%CI1=0.851~0.932) .
0.718 (95%C1=0.654~0.782) ; f 1% Ifi F{H 43 % 4 37.5% .
19.5% .49.3; RAKE UK N 91.3% .73.8% .50.0% , 5 5 FEK
KK 61.4%.93.8%.86.7%. 1, STR K G VIC i2 Wi HF 1
AUC K 0.940 (95%C1=0.912~0.967) , R Jy 83.3%, 5 5+
BERI1.2%. W4 K1,

F1 2BEF—MIGERERLBIM,( Py, P,) ;x £5;51,%)

Wi HF 41 (n=126) xR4T (n=113) ZIthAE PiE

AR (%) 75.50(70.00,82.25) 68.00(59.00,75.00) -5.572 <0.001
BMI(kg/m?) 23.80 +3.92 23.9 +3.05 0.213 0.832
5 65(51.6) 65(57.5) 0.846 0.358
LI 114(90.5) 103(91.2) 0.032 0.857
lII0ES 86(68.2) 75(66.4) 0.096 0.757
R 40(31.7) 37(32.7) 0.027 0.869
1ML B 5 33(26.2) 26(23.0) 0.324 0.569
DR 65(51.6) 12(10.6) 45.785 <0.001
Hfe A4 32(25.4) 9(8.0) 12.738 <0.001
LVEF(%) 50.30(40.00,61.25) 61.90(60.00,66.00) ~7.448 <0.001

® 2 2@HBEECENEN MRS A ZIBIRLRIM,(Pyg, P,) sx +5]

WH HF 4 (n=126) XA (n=113) ZIt{Ed Pl

SVV(%) 15.0(12.0,19.0) 10.0(7.0,12.5) -8.225 <0.001
STR 48(41,59) 34(29,39) -10.340 <0.001
PEP(ms) 132.07 +24.10 104.79 + 20.70 -9.335 <0.001
VIC(%) 25.00(19.00,31.25) 11.00(8.00,15.00) -10.447 <0.001
ICON 49.45(40.02,65.90) 67.60(54.75,79.05) -5.820 <0.001
LVET(ms) 276.60 + 33.00 304.87 = 24.60 7.441 <0.001
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#3 HFEEMNSESEHEENT
WiH B SE Wald y* P OR 95%CI
STR 0.181 0.039 21.412 <0.001 1.199 1.110~1.294
VIC(%) 0.162 0.039 17.434 <0.001 1.176 1.090~1.269
ICON -0.032 0.015 4.908 0.027 0.968 0.941~0.996
LVEF -0.158 0.034 21.222 <0.001 0.854 0.798~0.913
AEE 0.065 0.028 5.351 0.021 1.068 1.010~1.128
* 4 ECENER Mz 71 38FR2 BT HF B9 ROC £
T H RIYE (%) PR (%) AUC(95%CI) ZPBFERL R BT(E
STR 91.3 61.4 0.887(0.848~0.927) 0.577 375
VIC(%) 73.8 93.8 0.891(0.851~0.932) 0.676 19.5
ICON 50.0 86.7 0.718(0.654~0.782) 0.367 493
STRELA VIC 83.3 91.2 0.940(0.912~0.967)
L0 i o W R F S5 B HE 2 W8 #5457 BNP FlI LVEF,
{HA BT RER BN BIYE T S 8012 . H7E 2012 4F
08 B PR b st 45 7 S 0l A BOAR B8 R0 J) 5 U (heart
failure with preserved ejection fraction, HFpEF) AN
2 00| & LVEF>50% () HF . 45 5% 7% 20% ) HFpEF £
Rizcy » NEVETS N
™ F BNP KL T2 W B {H , X 156 B 538 BNP /K F- 1E
0.4 #
[ HIZA IR WA REBRAMFLE HFpEF® . BNP K V-2 32 B Z 5
| —STR - " e
s —VIC PSR- A IR RS eI Y ) €=U A = o
: —ICON n . - .
STRIEEAVIC DIREAN A A0 S B[] AR 2 25 I PR s Al R 12
Wir I 11 PRI
08 0.4 0.6 0.8 1.0 32 oy 2 EL 3
0.0 02 ‘1 #tﬁrﬁ. ‘ ' YT HF WL 80 7 27 5 0 2 0 B A 2 Y 2%
il N NI — M N — v ~
. ) o O, PRI 3 3 W It 3 80 77 27 AR S 48 b ] DA PR
E1 ECEMER STR.VIC.ICON.STRELS VICIZHT HF 1) . o o
RO it SUBIRL0 AR S, X HEF B I R A LA
TR X AW Ty vk i il B R OEE VR A Tk
s W oB S WL 3 B 7 2 0 e o (H D AR A ERAE
iR TE

HF 2 — R vk | B & 3 PR | 78550k
1,0 2 ik e Z2 R A AR ML ) i P R e R A R AR
AYO TN REARAS , 145 Frank—Starling #1134 finn.c LI
A )y, o0 A HG N B BE SR, DA ST fil 22 AR
TR G, 30 0 2y 58 R 28 1 O AL LI 4
T3, O R - A K AR - B R R 52 (renin-
angiotensin—aldosterone system, RAAS) 34 Jill 7K £
B I AE W LAME S IR B h AR e, KRI DAAE , 22
IO E A AL AT B, LA L2 0E A HF
AALHDGAEIRIRY . HF Im RIZ WAL 2 2% , 5 245
B R A A DL Kb R R A A R, f 4 O
¥l \BNP 5 NTproBNP i 7 .0 3l |81 55, 25545 73 BT i

S B SR TE 19 I AHE U (T R 7R
i A -3t 3k 1 o Bt BT HOR B R 25, TE B i i
Bl 1 KB AL BRI R . B O R PR
A —EWERPE AR XU AR S5O0 A5 I R 1o ] i
N AR BER A A PR AR T R AR
SURYE AR KA, H e vk S i i 22 W I P O
T AR, BT TE B i it 3h ) 2 4 I L AR AR LA K
&, anBHPTL 3 (impedance cardiography, ICG) , AJ
LS 9 S ) 3 22 i, (H R T4 RE 0 s L HER
PESZARAL I K AF 2t 7R 1CG i SEAT B
HUHE T AR HEA: T HL 0 T 4 (electrical
cardiometry , EC) ¥ . ECEIREM T 1CG HEGH AR
e, AT RATCA RGH R PR 5 W iftL 9 Bl ) 2
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IR WD, I X5 A 8] i 3 80 ) 248 An AT 404, B
TERRDT EC 154 HF B2 Wi
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TXIHRZH , ICON \LVET ik X B , =2 A Ge it
B, HF A R8RSR Lz g
I3 30 7 25 a5, B2 DR Hh T DL EC 3174
AR B O INAEIRA . ICON B3 TR0 BE
Sy Ik AL 3 L R RN B ) A AR A, AT R S
e U VAR T, FEREAR R B 5 200 30 LI
45 11N R, PEP I M HECER T 4 BIHLAR IS 46 T 1R
BYETE] . LVET 48 220 % 1n) 32 2J) ik 5 1f 9 45 252 B
] o STR 227 U HILE 24 A A R AR A 45 1 =2 11 1) L
R R PEP/LVET, 2 5 O JIE 22 550R 1 U g
bro AWFSE R, HF 41 STR . PEP 14 &5 , ICON . LVET
a5 B, bR O T Re B AR I A o R A
Frank—Starling HLifi| ..0> % H 4 . RAAS R K, &
O AT IING S R 37 N R 26 NN || R
JIF R PEPIE K  LVET 45 55 , i bl — OB MG 24 .
SV'V 2B i 47 g JE 3000 A8 A ) AR, mT il o
FEIRIT R B L B AR R, RSO A A
HA WM M, AN, HE 4L SVV B &, &
ZMHEREILFEEHMEE R, 558 HF A0 3R E
BEEIE, XSRSV I, A, 5.0 Rk
AR DIREZ W, WSS U I B WA R S
EALEA K. VICH LU B T 2 BRI )5 O
WU 48 7 B 4%, 28 Sl 0 LA 45 i 22, A0 Stk
AN LA 5 N o AR IS Ir A ) 1ML 9 ) ) 2 4R
PR¥f e B Y ATRAS B R N, FF A R T 2 B
e 25 JE W sh 5784k o ARBIF9E & B HEF 41 VIC
e T RE AL, R HF B 00 IR 4 T AR e, 1X

A BE SR P P R, RO AL I R A O LR
i VR fE AL E5 VR 45 25 L SR B 2 2
S U E DR C RTR20 P ARINDA B =3 ) E <R 1)
BT TR R (O AR R MR E A S
RS Clor e fige o 25580 ) o 25 T LI 46 T A Fa
pae 8

A5 0 2 1 R AN 22 R 2R logistic [F] IR
R Ay HT 5 HF AH I M sl 4R . R &30,
STR.VIC . 4F- ¢ 5 HF EA 1EAH A, ICON 5 LVEF
5 HF BA e . ARRFgE ot — 4 i 26 ROC
R & 80, FH SR —F8 AR 035 , STR 2 W7 HF 1) 2 0%
5, 4 91.3%,AUC K 0.887 , Fedd: I Sl M 37.5%,
AR 5 BRI, B 24 K STR>37.5% B, HF i 1]
fEPER K, X RI2 W HF BT —E M B RS
K ICON®XF 131 ] Sk 0 ILAE BE 18 5 R AT
K STR Fhim #2875 A HF . Castellanos LR 2524
BNP K 1CG Fl 524 5] 8. ) HF AH K F 4 i 5e 2
W, BNP A1 1CG il 5 /4 STR o] /E A 30 HF & AE )2
Wi A5, BNP>100 pg/mL 1 STR>45% I, HF % AE 1Y
A XURS 48 A1 12.5 4% . Bhalla V %5258 11 #4857 BNP
FICG X 331 48] i i e f8 35 A o0 25 ) R R i 1) 12 W
e 71, & B BNP F11CG Wl 22 () STR /2 A% HF & 1E
) RAFHER . LRI 5 AN SR 25 R AR L, i ]
UL STR X2 W HF BAT —E IR E . AWH5EiR &
B, VIC 12 Bt HF 19 R¢ 5 8 fc &, 8 93.8%, AUC
0.891 , Fe AL FHE 9 19.5% AH R A5 A K, $2m
2 B VIC<19.5% I, HF (19 1] BEMER /N, 4T 1 PR HE
bR HF A — @M. A5 it—2% STR 5 VIC
A 25 ROC fh £k & B, STR 14 VIC 12 bt HF (1)
RAGE 555 B B2 TH(AUC 4 0.940, RASUE
N 83.3%, 45 5N 91.2%) , 2 Wik Al T8 — 8
b, #2878 STRBE G VIC X Fi2 W HF AR KM E .
WRAE: i TCAHSCHESY , (EAT 2D B0 E

BT A JE Z A FREA SR /D 25 5] R
FEAE— & W A%, R X HF 4320 43 #7 , & 5 BNP FiI
LVEF XF Fe o #1, AR X A 4L 1T EC IR s A W,
W 4 AR, PEATTT BOTAN , R RAT 5 ot — 2
ABFFE , K48 EC A B O 1 3 b £ 35 Hh 1 1o
AN

Zi b ECHE AL A OGN R O DI RE R
A, STRELAG VIC X T2l HF A — & I R



— 982 —

BERERKFZR 2025 £5 50 £5 7 #3 (Journal of Chongging Medical University 2025.Vol.50 No.7 )

2 £ X W

(1 F A XTE BRI AT U] 16 RO L
ik ,2023,39(4) :243-247.

Wang H, Liu YJ, Yang JF. Epidemiology of heart failure[J]. J Clin Car-
diol ,2023,39(4):243-247.

2] E 6L B PSR RO R BRI A U
ARG HE L] P R IO U B 2R 2R R, 2019, 11(8)
1022-1024.

Wang Z, Zhou L, Liu Y, et al. Epidemiology study status and research
progress in prevention and treatment of chronic heart failure[J]. Chin J
Evid Based Cardiovasc Med,2019,11(8):1022-1024.

[3] Heidenreich PA, Bozkurt B, Aguilar D, et al. 2022 AHA/ACC/
HFSA guideline for the management of heart failure: executive sum-
mary: a report of the American college of cardiology/American heart as-
sociation joint committee on clinical practice guidelines[J]. Circulation,
2022,145(18) :e876-e894.

(41 3K JU. O REmA SC RYULTE BR S A0 A B e 2 5 0 5 A
AHICHERIBIFFEID]. AL AT : JLRTER AL 225 , 2010.

Zhang P. Preliminary screening of serum markers related to heart failure
and its correlation with ventricular remodeling[D]. Beijing: Peking
Union Medical College,2010.

[5] EwLE, 20K, HMITTy, & . O REAS ] YT 8 1 TC B i 3t
IR AEF RS2, 2017,41(8) :675-679.

Wang ZQ,Li YH, Guo YF, et al. Analysis of noninvasive hemodynamics
in patients with cardiac disfunction during different periods[J]. Mil Med
Sci,2017,41(8) :675-679.

[6] Sumbel L, Annamalai MR, Wats A, et al. Noninvasive cardiac out-
put monitoring using electrical cardiometry and outcomes in critically ill
children[]]. J Pediatr Intensive Care,2020,11(2):114-119.

[7] Osypka M. An introduction to electrical cardiometry[J]. Electrical
Cardiometry,2009,49(6) : 1-10.

[8] Kemp CD, Conte JV. The pathophysiology of heart failure[J]. Car-
diovasc Pathol ,2012,21(5):365-371.

[9] Anjan VY, Loftus TM, Burke MA , et al. Prevalence, clinical pheno-
type, and outcomes associated with normal B-type natriuretic peptide
levels in heart failure with preserved ejection fraction[J]. Am J Cardiol,
2012,110(6) :870-876.

[10] Dhar S, Pressman GS, Subramanian S, et al. Natriuretic peptides
and heart failure in the patient with chronic kidney disease: a review of
current evidencelJ]. Postgrad Med J,2009,85(1004) :299-302.

[11] Buckley LF, Canada JM, Del Buono MG, et al. Low NT-proBNP
levels in overweight and obese patients do not rule out a diagnosis of
heart failure with preserved ejection fraction[J]. ESC Heart Fail,2018,5
(2):372-378.

[12] Berthiaume LR, Peets AD, Schmidt U, et al. Time series analysis
of use patterns for common invasive technologies in critically ill patients
[J]. J Crit Care,2009,24(3) :471.

[13] Bajorat J, Hofmockel R, Vagts DA, et al. Comparison of invasive

and less—invasive techniques of cardiac output measurement under dif-

ferent haemodynamic conditions in a pig model[J]. Eur J Anaesthesiol,
2006,23(1):23-30.
[14] Costachescu T, Denault A, Guimond JG, et al. The hemodynami-
cally unstable patient in the intensive care unit: hemodynamic vs. trans-
esophageal echocardiographic monitoring[J]. Crit Care Med, 2002, 30
(6):1214-1223.
[15] Wake PJ, Ali M, Carroll J, et al. Clinical and echocardiographic
diagnoses disagree in patients with unexplained hemodynamic instabil-
ity after cardiac surgery[J]. Can J Anesth,2001,48(8):778-783.
[16] Mansouri S, Alhadidi T, Chabchoub S, et al. Impedance cardiogra-
phy: recent applications and developments[J]. Biomedicalresearch,
2018,29(19):3542-3552.
[17] Keren HN, Burkhoff D, Squara P. Evaluation of a noninvasive
continuous cardiac output monitoring system based on thoracic bioreac-
tance[J]. Am J Physiol Heart Circ Physiol ,2007,293(1) :583-589.
[18] Velmahos GC, Wo CC, Demetriades D, et al. Early continuous
noninvasive haemodynamic monitoring after severe blunt traumalJ]. In-
jury,1999,30(3):209-214.
[19] Shoemaker WC, Belzberg H, Wo CC, et al. Multicenter study of
noninvasive monitoring systems as alternatives to invasive monitoring of
acutely ill emergency patients[J]. Chest,1998,114(6):1643-1652.
[20] Rao SS, Lalitha AV, Reddy M, et al. Electrocardiometry for hemo-
dynamic categorization and assessment of fluid responsiveness in pediat-
ric septic shock: a pilot observational study[J]. Indian J Crit Care Med,
2021,25(2):185-192.
[21] Zhu GJ,Zhang K, Fu YX, et al. Accuracy assessment of noninva-
sive cardiac output monitoring in the hemodynamic monitoring in criti-
cally ill patients[J]. Ann Palliat Med,2020,9(5) :3506-3512.
[22] Trinkmann F, Berger M, Michels JD, et al. Influence of electrode
positioning on accuracy and reproducibility of electrical velocimetry car-
diac output measurements[J]. Physiol Meas,2016,37(9) :1422-1435.
[23]  Suehiro K, Joosten A, Murphy LS, et al. Accuracy and precision
of minimally—invasive cardiac output monitoring in children: a system-
atic review and meta—analysis[J]. J Clin Monit Comput, 2016, 30(5) :
603-620.
[24]  HHERS . JCA0CoHE L I 2 O URSEAE R8O 00 0 T3
AR RTTDL. M M BER R, 2023
Cui YQ. Discussion on the early warning effect of noninvasive cardiac
output monitoring on heart failure in patients with acute myocardial in-
farction[D]. Guangzhou : Guangzhou Medical University,2023.
[25] Castellanos LR, Bhalla V,Isakson S, et al. B-type natriuretic pep-
tide and impedance cardiography at the time of routine echocardiogra-
phy predict subsequent heart failure events[J]. J Card Fail, 2009, 15
(1):41-47.
[26] Bhalla V, Isakson S, Bhalla MA, et al. Diagnostic ability of B—
type natriuretic peptide and impedance cardiography: testing to identify
left ventricular dysfunction in hypertensive patients[J]. Am J Hypertens,
2005,18(2 Pt 2):73-81.

(s 8 #)
ESS DGR W
F T LREHA LK AF. BT O AR F R RAS A B 6 T AT
). R EA K 5 54R,2025,50(7) :977-982.



