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Abstract

Objective: To explore whether dynamic arterial elastance (Eadyn) obtained from two independent
signals can predict the blood pressure response after norepinephrine dosage reduction in patients
with septicshock. Methods: A prospective analysis of 2018.6-2019.8 patients admitted to the ICU of
the Affiliated Hospital of Qingdao University was performed in 36 patients. Eadyn-related indica-
tors were obtained by two independent signals, namely SVV by transthoracic color Doppler ultra-
sound, and PPV by pulse waveform analysis, Eadvn was defined as the ratio of pulse pressure var-
iation (PPV) to stroke volume variation (SVV). According to the MAP changes after norepinephrine
dosage reduction, patients were divided into MAP-responsive group (MAP decrease = 10%) and
MAP non-response group (MAP decrease < 10%) to evaluate the influencing factors of MAP
changes after norepinephrine dosage reduction and to prove Eadyn’s predictive value of MAP
changes after norepinephrine dosage reduction. Results: Eadyn was an effective predictor of MAP
decrease after norepinephrine dosage reduction in patients with septic shock. The area under the
ROC curve was 0.895. The baseline Eadyn value < 0.91 predicted a decrease = 10% in MAP after
norepinephrine dosage reduction with a sensitivity of 95% and a specificity of 75%. Conclusion:
Eadyn obtained from two different signals can predict MAP changes after norepinephrine dosage
reduction in patients with septic shock.
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TEEREENIMERMN. HiE: BIEEMESH72018.6~2019.8 AMEH 5 K2 B ERICUBF SN E X4
K366 . B FHEMARNERNBEadyntiXIBIR, AR ASHE AL L EBENRESVY, @itk
ERAHTNAPPY, Eadyn = PPV/SVV. BETRITEHE LRERE. REZHT LBEBEREE S
K E (MAP) IR AY,, ¥ B 42 AMAPH R M4 (MAPFEE > 10%)FIMAPTG & M4 (MAPREME < 10%),
TP A EEEFE LERBERMAPERLKEME R, Eadynxf £ H 'E LR RMEFEMAPZAL I T
E. &%: Eadynm] LA RTNREHEAR T 85 2 F F LBRRREEGMAPHZL, LR EERR
BB EMAPRKHROCHZ T iR 40.895, Eadyn < 0.91FTRI R BEI5%, HRE75%. Gib: M
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2. MREFHE

1. BFFIN R 1% H 2018.6~2019.8 A by K% M D= e HAELE =BT & LA M AndfE: 1) 4Fi¢ > 18
%o 2) FFEIERGMEAR T E BRAE R AR SO S AR HE 1] . 3ATH GINUGA S B AR/ 800 . e E =
WP R . HHERR: 1) AERRSEME O Z M SN OB AN O R R . 2) A/ EMIREH . 3)
TFFAEEOITEFEGBEE . AMAGEEZBRE, FFEABICHEE R &ET.

2. o ARIEEHEZHE ERRBRES MAP 14658, MAP ARV H(MAP F£K > 10%)F1 MAP
TR B ZH(MAP F£IK < 10%) [5].

3. LH'E R E L EHE FIRFHMENYLEENRE, B s —fit. ARy
R MAP ¥ > 65 mmHg, ARIEEEAAT T e 25 H B AR SR R Y 3.3 ug/min [6]. iCFIK
BATEXHE FIRENE. WEINCR LRSS0 EHR) W46 (SAP). £77K K (DAP). MAP.
CVP. PPV. SVV, F&uiE 10 min J5fF&E#E MAP fa € Ja Bkid % BRI sh 28, s S MAP
SAARFREE RS, 0% MAP < 65 mmHg, ek 2 B ERRZE S ERFIE . £F 10 min J5 M3 /)
SRAIE, AT HEBNAE MR SO W A R B, A A R B I T 500 mil P SRS TR AR, E%
RN, AT 29697

4, MBS W N ZH R 5 B 0 B KB B OO 5 I I R O R KR (CVP), B
B RS kT8 A B S ki g .

SVV WP BRBARUNTR . 16+ 1~56 MHz SEAARE FER S, B RK B T i e G 28 DU 1), Gl 4
2 4 B 1 55 A o K A B U0 T, 0B A SR T BRI A S =4 15 S KA TR (Sao)
SRIGHEAR I T ORI B F A bR 1 st 57 1) A2 U AS B 00 AR DU s 0T, KRS B3 R A B0 R T 0
T, 8 PW B, EURERFE T RN N 77, W& VTIao( 32 3 BRI L7 8 B i R 2 ) B KA 5 ey
B, ARIEEFHHE(SV) = Sao X VTlao MR H SVmax 5 SVmin, SVV = SVmax — SVmin + (SVmax +
SVmin) =2 x 100%, 3% i35 BRI & = B {E[ 7]

Oy B (CO)YM AP IR I T . Sk Bk P IR /e %30 th B BLAR R F BN T AR, Bl s = —
AP AN VT a0 “FIME , BT SV=Spo x VTlae F3IE, MTIHRHE A CO =SV X HRH CO [8].

W L K RSB KA GBIk L 545 20 Sl e 4 T ) A% 2R T 3 4 1 2 IR 9 A (Mindray N19),
B G B WS B U HR. SAP. DAP. MAP. CVP. PPV. it#i Eadyn=PPV/SVV [9].

5. Uil 7715 AR TR SPSS 24.0 HAFAT G 0T, IEAYETFR BRI T DL £ AR
HEDw 2222, PRZELTA] () 22 S Pk SR P MO REAS ¢ AR 56, 4L P9 22 Sk LU B R T O t A5G SR I B 42
Ko SR 22 70380 B VA 43 M 0 A 25 VB BRI AT 5 MAP AL s (Rl 2% o AR 78 (AR 78 vt s
R, REEFE EIRREEG MAP 5 N5 MAP JE M (I HFI N 1:1, 11 ROC i 2k F A i
5% 0.80, fii% 0=0.05, B=0.10, FFEZ/> 17 #il MAP G S EE I 17 5] MAP TC RN . L5
34 BT TN R o 43kl ROC HiZk, Jlid i KLZPEIRE (0= REUE + ¥Rt - D RitERESHTE.
BURME . FRRE. BLP<0.05 Bon A S E R,

3. R

1. EHEREREEHE R EgE: 36 flEEH, MAP A RN 16 1(44.4%), MAP Jo RV
“H 20 151 (55.6%) . PHZHAERS . VERILLG. RE. BE. SrkEAEE M RIT > (APACHE D). &Y ERAL
LSRR SR 26 (R SR PRI . IPSURIE ), AR FE LHE IR EZE T LG22 X
(W7 1).
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Table 1. General information of in pressure responders and pressure nonresponders
= 1. MAP Btk M & — MR %

JNEE R MAP 15 J B4 MAP G B 4H.
NE(N) 16 20
FI(P) 522+15.7 60.9+13.1
PRI (T ) (719) (12/8)
{4 5 (kg) 67.7+16.3 67.2+15.0
B (ecm) 172.4£11.4 168.6 + 9.0
APACHE 11 /3#¢ 20.6+7.0 1967
WA (ml/kg) 81203 8.1+0.2
IR 52 (X 5) 163+1.1 16.3+0.9
IS K 1E [ (cmH,0) 4707 49+06
TG (M)
Jig 7 11
Jiti 8 4 4
A7 4 1
Hotb 1 4
ZHE FARER TR (ug(/kg-min)) 0.7+0.4 05+0.3

2. Y FRRRWEST MAP 5 TC R N # ML 80 712 Fa b i 5

RS DR RIE G RN S TE N2 SAP SR T RRAIG, 25 5% B Gt %5 3, 09 t=5.793,
p<0.001; t=3.359, p=0.003. %H'E FIRFEEEGH RN DAP KHTkE, ZRAEAGITEEL t=
9.613, p < 0.001. E£H'E FIRERMEGH RMH IR MAP BEHTFHK, ZRBAESRIFE L,
53 t=10.554, p<0.001; t=3.260, p=0.004. %H'E FRZEkEGIRPH DAP #H RN HE, %
REFSRIUEEN, t=3.923, p<0.001l. £FY ERREMEGETLRMNA MAP BA RN AR, ZrHEA
Gt X, t=3.975, p<0.001 (7% 2).

Table 2. Effects of norepinephrine dosage reduction in hemodynamic parameters on responder patients and nonresponder
patients

2. ERBLERFREXN MAP BT K K& MRENF1F AR 00

[ llE R IR HI ARIE]

HR (R/47)

A RBH 93.3+148 92.3+135

To S N 2H 99.0+18.3 99.4 + 16.6

CO (I/min)

A RBAH 58+0.9 6.0+0.8

To RS 6.0+ 1.0 6.1+1.0
SAP (mmHg)

IR 125.6+12.6 106.1 +9.4°

DOI: 10.12677/acm.2020.103064 409 I IR 2= =23t e


https://doi.org/10.12677/acm.2020.103064

BEE %
Continued
To RS2 118.8.3+12.6 111.2 £ 13.0°
DAP (mmHg)
BRI 67.1+9.7 527 £8.48°
oA 65.1+8.4 63.9+8.2°
MAP (mmHg)
BRI 86.6£9.1 705£7.0°
TR 83.0+7.4 79.6 + 6.7
CVP (mmHg)
BIRA 8.1+29 8.0£29
To R RiH 88+38 8637
SV (ml)
BRFH 64.2+15.9 66.4 £ 13.6
oL 62.2+13.6 63.2+ 155
SVV (%)
B R 12.3+3.1 115+3.0
To R M2 12.2+2.8 11.7+24
PPV (%)
BRRIA 104 +3.4 9.8+3.0
TR REH 120+1.8 113£17

E: ARMASTRMALE, aP<0.05; %H'E BRI ETT S HE /5 HEL bP < 0.05,

3. £ FIREEEN MAP A TG N % Eadyn 1540 :

L R R TS TC R M4 Eadyn 25 T RN, ZERAE G FEL M t=4265, p<
0.001; t=3.548, p=0.001. ZH'E FMRERENTEA RPH K& IE RN Eadyn BHTARA B, 4050 t
=1.625, p=0.125; t=1.961, p=0.065 (1. % 3).

Table 3. Effects of norepinephrine dosage reduction on Eadyn on responder patients and nonresponder patients

% 3. KRB EBREFEX MAP B F4AF1 MAP Ttz Ri4H Eadyn RIS

HARIE R T WA
Eadyn

H IR 0.83 £ 0.09 0.85 % 0.08

To RS 1.01+£0.15° 1.00 +0.15%

E: ARMASTRMALE, aP <0.05,

4, EHF FIRERES MAP S8 R0 PR 25454
2k Eadyn S5 22 S LR R ERT G MAP Z4LHR 2, t = -2.974, P = 0.005; TMm3ELIRER
CO. CVP. MAP. PPV K SVV ¥ Afesin k'S FIRRIEG MAP AR L(ILZ% 4).
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Table 4. Multiple stepwise regression analysis of influencing factors of MAP changes after norepinephrine dosage reduction
4. XREERFERER MAP THEME R L TERLE RS

TiH Aebrififb 2% PRttt R 5L
B bRz Beta t B
I 31.697 7.739 4,096 P <0.001
Eadyn —24.352 8.139 —0.454 —2.974 P =0.005

KA 2 LARR AR MAP Z2(H.

5. Eadyn X £ H'E FRFEHESG MAP JSVERITIAE: FGl%F 'S EIRFERES MAP 226K
ROC Hfi£k FiAX 0.895, P < 0.001.Cl 95% 0.748 t0 0.972 .Eadyn < 0.91 i Fiill MAP PR 1) R BU¥ 95%,
5T 75% (WA 1).

Eadyn
100 f=... 0
80
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#
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AUC = 0.895
P <0.001
0 :
! TR P
40 60 80 100
I-RRE

Figure 1. ROC curve of Eadyn predicting MAP response after norepinephrine
dosage reduction

1. Eadyn FUMA 'S IR ZH B E/E MAP KRN MER) ROC Bz

4. ¥W1ig

&4t b A8 42 5 18 B (SVR) KRR 7R B A B ik 7k 77, 1H1% 2 5 32 BARGR NS KA /N B0 ik 7K P g ofL
TR, HRZERAME - ARR TR R B M R . BT SVR FEARsh Bk s 44 15 51 5 4 »
ARAL T X NSRRI &7 A s S AL, RIS SVR RIS KK /7= A& 24 A 2 8 10[10]. ZEBE
AT, AL Sk R R AR T 284k, HFFEA RN SVR. IX 3R HIX 6 B 25 (1 1f R AR 4 55 /N3 ik i
AR IE I [11]. Pinsky MR %5 A [9]#2 H 1) Eadyn 2 3 45 K gl NI AT AT 7 PR 55 HR S SR B 1F-fit 3 ik ke
JIifE#R. 1EH A Eadyn /T 0.8 & 1.2 Z[A][11]. JERTMAF 7L 448 H Eadyn BT DA G PR AR o i3
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F S F R E R S ML R3], Ay Eadyn < 0.94 IR LA 2 FE I b R 2R S AL G, FR
AR 78 R BB I P R A A 2845 /) Eadyn < 0.91 B 0] PATRN 25 H 15 L IR 2 &5 IS PR, 53
SERARL . BATRILAI B RALFHIE, SVV HI PPV #I2 [Rl i AP ASAS [F] 5 £ R 3RAS 10 20 10068 75 RS 30 ik
i W I B A BRI o« B (5, 22 05 058 75 2 — Bl A SR % I o O B I i 3l ) 2 i T . AR
T AARANE, FTEER ST, JrEedE, AT E R vE. R EAELERH AT R R sh 722 W F B,
KEIRIE KB E R IR B M A S s et . R0k, T DLHEBRECE AR A . #24 Eadyn > 0.91 i w]
FRIE L G 2 R, DA M R 25 B B

AW T — 28 JR B A

i, S PR SRR R

B, TG E SIS SN R BB 9 MAP > 100, {31 5 s SCIL s S 3 f )48 % 2E 484k, Eadyn
T i sz SN £ R AR % R ) 4 52 B 5

W=, ABERECATTIETEREM T, (A2, KEEARIRIHIESS .

Rz, B AN [FE DR BT3RS Eadyn AT ATRINNER G MR v R 3 2 FE IR IR IS A I
B4k
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