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[Abstract] Objective To investigate the predictive value of continuous non-invasive arterial pressure monitor (CNAP)
combined with passive leg raising (PLR) test for volume responsiveness assessment in patients with septic shock. Methods
Prospective and observational study was performed in the patients with septic shock admitted to the Fourth Department of Intensive
Care Unit (ICU) of Fujian Provincial Hospital from July 2019 to July 2020. Subclavian venous catheter was indwelled in each
patient, then the hemodynamic parameters including heart rate (HR), mean arterial pressure (MAP), central venous pressure (CVP),
cardiac output (CO) and pulse pressure variability (PPV) were measured non-invasively by CNAP before and after PLR and volume
expansion (VE) test. The changes of CO during PLR test (ACO,,;,) and VE test (ACOy;;) were calculated respectively. Patients
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were classified as responder group or non-responder group according to the ACOy; increased = 15% or not after VE test. Moreover,
Pearson's test was used for the correlation analysis. The roles of ACOy,; and PPV before VE test in predicting volume responsiveness
were evaluated by receiver operating characteristic (ROC) curve. Results A total of 40 VE tests in these 36 patients were evaluated
and resulting in 18 responder group and 22 non-responder group. There was no significant difference between two groups in the
hemodynamics parameters before PLR and VE test (P>0.05). Both in responder group and non-responder group, there was no
significant change in HR and MAP after PLR and VE test (P>0.05). After PLR, CVP did not change significantly in the two groups
(P>0.05). CVP after VE test increased significantly in the two groups (P<0.0S5), but there was no significant difference between
the two groups (P>0.05). CO was obviously increased after PLR and VE test in the two groups (P<0.05). In responder group, CO
after PLR and VE test were significantly higher than those in non-responder group [(6.01 + 1.28) L/min vs. (5.16 + 1.22) L/min,
(6.31 +1.33) L/min vs. (5.15 + 1.39) L/min, P<0.05]. Besides, the ACO,;; and ACOy; in responder group were significantly
higher than those in non-responder group (21.21% * 8.54% vs. 10.76% + 4.94%, 26.32% + 8.64% vs. 9.44% + 3.45%, P<0.0S).
Correlation analysis showed that the ACO,,  was positively related to ACOy; (r=0.820, P<0.05), while the PPV before VE test was
unrelated to ACOy;; (r=0.194, P>0.05). Furthermore, the area under the ROC curve (AUC) of ACO,y; and PPV predicting volume
responsiveness were 0.855 (95%CI 0.707-0.946, P<0.05) and 0.525 (95%CI 0.362-0.685, P>0.05) respectively. The sensitivity and
specificity of ACOy;, =13.95% to predict volume responsiveness in patients with septic shock were 83.3% and 81.8%, respectively.

Conclusion ACO,; measured by CNAP can predict the volume responsiveness in patients with septic shock and it is reliable to

guide further fluid resuscitation.
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Tab.1 Comparison of basic data of patients with septic shock between the two groups

i H %ﬁ@éﬂ(n:ﬂf) ﬁ}iﬁjﬁﬂ(n:lfi) t‘/)(2 P
A (4, xts) 64.5+13.4 66.6 £ 11.9 0.517 0.608
FVEBIR (%) ] 13(59.1) 10(55.6) 0.051 0.822
BMI(kg/m”, x+s) 20.69 + 3.84 22.86 + 3.41 1.841 0.074
TG IR (%)] 2.315 0.314

i s 5(22.7) 8(44.4)

I 378 7(31.8) 5(27.8)

HoAth 10(45.5) 5(27.8)
SOFAT43 (47, xs) 8.15+3.26 9.14 + 3.14 0.942 0.353
APACHE I 353 (47, x+s) 14.06 + 3.84 15.86 + 3.59 1.484 0.147
HUAGE [ HIK (%)) 16(72.7) 11(61.1) 0.609 0.435
JE 71 4 (cmH, 0, xts) 15.45 + 3.58 13.81 + 3.08 1.477 0.148
WK 1F JE (emH, 0, x+s) 6.57 +1.98 5.73 +1.19 1.240 0.227
iR 25 F B AR 2R (YR (%) ] 10(45.5) 12(66.7) 1.800 0.180
FHE LA A 2 [ g/ (kg-min), Xts] 0.44 +0.21 0.38 £ 0.21 0.813 0.424
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Tab.2 Changes of hemodynamic parameters of patients with Tab.3  Changes of hemodynamic parameters of patients with
septic shock before and after PLR between the two groups (x+s) septic shock before and after VE between the two groups (x+s)
i FRNE AR ; i FRRE AR ;
(n=22) (n=18) (n=22) (n=18)

HR(¥X /min) HR(¥/min)
PLRA] 90.62 +£16.17  93.38 +17.51 0.460  0.648 VER(] 92.85+13.48 92.10+14.67 0.149 0.882
PLRJF 88.54 +14.27  90.33 £ 18.30 0.301  0.76S VEJ& 89.69 + 14.68  88.76+13.12  0.192 0.849
MAP (mmHg) MAP(mmHg)
PLR(] 67.50+532  68.17+861 0239 0813 VEFH] 66.83+549  69.17+6.80 0991  0.330
PLRJ 69.30 + 6.08 72.50 £ 7.96 1.180 0.248 VEJ& 69.58 £5.21 74.61 £ 9.59 1.654 0.109
CVP(mmHg) CVP(mmHg)
PLRi} 6.75 + 1.60 6.69 + 1.40 0.110 0913 VEH 7.08 + 1.62 6.50+1.55 0967  0.343
PLRJF 7.42+131 763+1.36 0407  0.687 VEJi 875+ 154"  819+1.72" 0893  0.380
CO(L/min) CO(L/min)
PLRA] 4.69+1.23 498 +1.12 0.780  0.440 VEF 471£1.29 5.03+1.19 0820 0418
PLRJG 516+122%  6.01+128" 2146 0.038 VEJ& s15139"  631+133" 2676  0.011
PLR. ¥ 3R H; HR. 0% ; MAD. E¥Ek/E; CVP. ACOpx(%) 10.76 + 494  21.21+8.54  4.843 <0.001
HULE KR CO. O fER; 1 mmHg=0.133kPa; 5PLRAT 4L, ACOy:(%) 9.44 + 3.45 26.32 + 8.64 8.399 <0.001
VERPPV(%) 13.41 +£5.68 14.00 = 5.98 0.320 0.751

(1)P<0.05.

HHHR, MAP, CVP, COMPPVE R LG T
=X (P>0.05). VEFMAHBHERCVP, COSVER]
FE RSB 4 5 (P<0.05), HA W 4LCOM BT
JCR 4 (P<0.05), {HWILICVP LI RIS T2
B Y (P>0.05)., M4LHBHAVENJFHR, MAPYI LM
WAL, HAR2ERH TGI8 L (P>0.05) . H
B HACO, . ACOy i TIRINAH, 25%A %1t
2 Y (HP<0.05), MZHVERIPPVE T LG ¥ =
X (P>0.05, #3).

2.4 ACO,,. VERIPPVSACOMAHEM T Al
KMEDHTE IR, ACOux FACO R IEMK (n=40,
r=0.820, P<0.05), VERIPPVS5ACO, JCHH &M
(n=40, r=0.194, P>0.05).

2.5 ACO,... VEWIPPVX}H 2 255 5L 1 iy 7
MACRE AT RIHIROC i 2 VAl A CO by TN i
BEPER T R A R O PER R R AL (AUC) A
0.855(95%CI 0.707~0.946, P<0.05), i E#biE
H13.95%, HBURLSE 83.3%, FEFEE M81.8%, LB
FREUH0.652. VERTPPV M ik 25 MK 7a £ 3 5 1
N AHERAUCH0.525(95%CI 0.362~0.685, P>0.05),
HAE AR }915.01%, HURE N44.4%, 1553
H68.2%, LIBFEHN0.126. ACO,,, I e 5 M4k

b B A N MR R ARE O T VERTPPV (K1) .
3 i it

A 7 A N D e A AR R PR b
WA REST, AMBUR A T LI R IEInco, M
MR EGER, BEEURA S ED BEAERS

VE. ZFE AL HR. O MAP. PRSIk, Ccvp.
DEIKE ;. CO. Lk s PPV JKEZE 5% 1 mmHg=0.133kPa;
5VERTHLES, (1)P<0.05.

1.0

0.8

0.2 ——ACOu,
-=VEJijPPV
.......... o
0 1 1 1 |
0.2 0.4 0.6 0.8 1.0
1R 5

Bl ACOy.. VERTPPVUINeRE MR 5 8 5 25 it Sk
FROCIHHZL
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predicting volumetric reactivity in patients with septic shock
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