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Prediction effect of left ventricular-arterial coupling on stroke volume

response to norepinephrine in patients with septic shock
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Abstract Objective: Todiscuss the prediction effect of left ventricular-arterial coupling on stroke volume(SV)
response to norepinephrine(NE) in patients with septic shock. Methods: Patients diagnosed with septic shock in
ICU of our hospital from July 2019 to July 2021 were selected. They were divided into two groups according to the
SV change after NE infusion. Patients with==15% increase in SV caused by NE were identified as SV responsor
and included in SV responder group(S group). Patients with <{15% increase in SV caused by NE were identified
as non-responder to SV and included in the SV non-responder group(N group). Finally, 18 and 16 patients were
included in group S and group N, respectively. NE dose, urine volume, time required for NE infusion to MAP
stabilization and cumulative fluid infusion volume were recorded. Transthoracic echocardiography was performed
for all patients and related indicators were recorded. Logistic regression analysis was used to screen for potential
predictors of the increase in SV due to NE. The ROC curves of Ea/Ees ratio, SAP, SV and LVEDV were drawn,
and the AUC was calculated. The sensitivity and specificity of Ea/Ees ratio, SAP, SV and LVEDV were calculat-
ed according to ROC curve. Results: There was no statistical significance in the time from NE infusion to MAP

stabilization between 2 groups(P >>0.05). There was no significant difference in NE dose and urine volume be-
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tween 2 groups(P >>0. 05). Before NE infusion., the LVESV value and Ea/Ees ratio of group S were significantly

higher than those of group N, while Ees was significantly lower than that of group N, with statistical significance

(P<C0.05). After NE infusion, DAP in group S was significantly higher than that in group N, and Ees was sig-

nificantly lower than that in group N, with statistical significance( P<C0. 05). The LVESV and Ea/Ees of group S

after NE infusion were significantly lower than those before NE infusion, and the difference was statistically sig-
nificant(P<0. 05). SAP, DAP., Ea and Ees of group N after NE infusion were significantly higher than those be-
fore NE infusion, with statistical significance (P <0.05). Logistic regression analysis showed that HR, SAP,
VTI, SV and LVEDV had no significant correlation with SV response to NE(P<C0. 05). Ea/Ees was significantly
correlated with the reaction of SV to NE(P<C0. 05). The AUC of LVEDV, SAP and SV were all<<0. 7, and the

AUC of Ea/Ees was 0. 924. The maximum Youden index of Ea/Ees was 0. 701, the corresponding sensitivity was

77.8% , and the specificity was 100%. Conclusion: NE infusion can cause changes of Ea and Ees in patients with

septic shock and left ventricular-arterial coupling has predictive value for SV response in patients with septic shock

after NE infusion.

Key words left ventricular-arterial coupling; septic shock; norepinephrine; stroke volume
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HFr MAP(C>65 mmHg) - 4i+s MAP g, A&
H B S it A B AL B 38 < (invasive mechanical
ventilation, IMV)IG YT, W& 2 34 N i #s 259 . i T
SIEEH,
1.3 HdEcsE

SR T A R M AR S A — B R, O HLid
SRR YL AR, S s . TR B SR B ikl i
AT ML AT VPAT FR A S A 3 2 TR0 P e R R 1
PEHY 1l Cacute physiology and chronic health evalu-
ation Il , APACHE 1) ¥ 7> I 7 53 4% 'H 2 3% 3 7
(sequential organ failure assessment, SOFA), 7E
NE % v /55 W & CVP, & IMV 67 B 1 3
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SV)/NE i {# HI SV X100% ,

1.5 SRilsorik

K SPSS 21. 0 B A4 % B4 #E 47 G2 i o #r
ST OB AT IE AR 5 A BRI
AL ¢ BRI X +S BoR L EBHEAT &
TEZS AT SR ¢ #9591 DA A A2 2505 DU 437 45 1)
il M(Q,,Qy) Ji#EAT RN . THEBERER A Fisher
VI R L AT G IF LUK B A 43 Rl 17 ROR
P<20.05 NZEFAGIFE L. I logistic [B]4
SR NE 95 % SV 38 4 v 76 0 A+, 2341
Ea/Ees HAf .SAP Ml LVEDV #0# T /845 fiF Hh
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20 LVESV {H 1 Ea/Ees L AE B & & F N 4. Ees
M BT N4, 2545 012% 5 X (P<<0.05),
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HR/(YX * min ") 109414 107415 107411 99+ 14 0.459/1. 601 0.649/0. 119
SAP/mmHg 87+6 1124+15Y 854 108412V 1.128/0.851 0.268/0. 401
DAP/mmHg 49+5 634-7" 465 54467 1.746/3.999  0.090/<0. 001
CVP/mmHg 843 943 844 944
VTI/cm 16.942.9  19.243.1Y  19.043.4  20.6+3.8 1.944/1.182 0.061/0. 246
SV/mL 467 569V 5148 5611 1.944/— 0.061/—
LVEDV/mL 102412 105410 99+11 10449 0.757/0. 305 0.455/0. 762
LVESV/mL 5346 487" 44+9 447 3.467/1.633 0.002/0. 106
LVEF/% 47+5 534+6Y 49+6 5247 1.060/0. 449 0.297/0.657
CI/(L e+ min ' » m?) 3.441.0 3.74+1.2 3.541.1 3.641.4 0.278/0.224 0.783/0. 824
Tpree/ms 61413 5816 55415 54417 1.250/0. 707 0.221/0. 485
T /ms 220452 259449 236454 262450 0.880/0. 177 0. 386/0. 861
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£ 3 SVt NE &K FEZE R/ logistic [E 1343 #7

S ES B SE Wald P OR (95%CI)
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SAP 0.002 0.134 0. 000 0. 988 1.002(0.770~1.303)
VTI 0.542 0. 324 2.797 0.094 1.719€0.911~3. 245)
SV 0.196 0.133 2.174 0. 140 1.216(0.938~1.578)
LVEDV 0. 145 0.109 1. 756 0. 185 1.156(0.933~1.432)
Ea/Ees 5.705 7.787 4.067 0.044 0(0~0.643)
1ok F4 BEFRNWAUCKRHBRE BRENOLLE
i | AUC é%f BRE NRE 95%CI
iR /%% /%
0.8 Ea/Ees 0.924  0.701 77.8 100.0 0.838~1.000
LVEDV 0.578 0.379 88.9 31.2 0.383~0.774
0.6k SAP 0. 646 0.264 38.9 87.5 0.459~0. 832
i SV 0.344 —0.014 61.1 37.5 0.153~0.534
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