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JUREZH MAP, SVV ., C1 & P, CO, BB 5 T IR N4, 22 3 394 Ge 11242 L [ MAP (mmHg) : 3.8 +2.1 [
1.442.0,SVV(%):-53+2.5 1 2.742.0,CI(mL+s" *m~):048+0.13 [ 0.14+0.18, P,,CO, (mmHg) : 3.4+ 1.8
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[Abstract] Objective To investigate the value of partial pressure of end-tidal carbon dioxide (PCO,)
combined with passive leg raising test (PLR) in predicting volume responsiveness in patients with septic shock.
Methods A total of 43 patients with septic shock admitted to the second department of critical care medicine, People's
Hospital of Xinjiang Uygur Autonomous Region from December 2019 to June 2021 were selected as the research subjects.
PirCO,, cardiac index (CI), stroke volume variation (SVV), mean arterial pressure (MAP) and other hemodynamic
indexes were monitored before and after PLR and volume stress test (VE). Subjects were grouped according to the CI
variation rate (A CI) after VE test. Patients with A CI = 15% were the responding group, and patients with A CI < 15%
were the non-responding group. The receiver operator characteristic curve (ROC curve) was drawn to analyze the
evaluation value of the change in Py;CO, after PLR on the evaluation value of fluid responsiveness. Results Among
the 43 patients, 22 cases were in the responding group, accounting for 51.2%; 21 cases were in the non-responding
group, accounting for 48.8%. After the PLR test, the change values of MAP, SVV, CI and Py;;CO, in the responding group
were higher than those in the non-responding group, and the differences were statistically significant [MAP (mmHg):
3.8+2.1vs. 1.4%2.0,SVV (%): =5.3%£2.5vs.2.7+2.0, CI (mL*s™ * m™): 0.48 +0.13 vs. 0.14 £ 0.18, P;CO, (mmHg):
344+ 1.8 vs. 1.1 £1.0, all P < 0.05, 1 mmHg=0.133 kPa]. After the VE test, the changes of HR, MAP, SVV, CI and
P:rCO, in the responding group were higher than those in the non-responding group [HR (times/min): —8.3 2.8 vs.
-2.343.7, MAP (mmHg): 3.8 22.4 vs. 1.2+1.7, SVV (%): =6.3£3.1 vs. =3.3£2.0, CI (mL*s™ * m™): 0.51 £0.14 vs.
0.16 £0.12, P;,CO, (mmHg): 3.3+ 1.2 vs. 1.3+ 1.1, all P < 0.05]. The area under the ROC curve (AUC) of the change
in P;;CO, before and after the PLR test (A P;;;CO, ) for evaluating fluid responsiveness was 0.881. When the critical
value was 5.9%, the sensitivity was 76.7%, the specificity was 89.5%, and the correct index was 0.68; the AUC for SVV

baseline assessment of fluid responsiveness was 0.835, and when the cut-off value was 12.8%, the sensitivity was 84.6%,
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the specificity was 80.0%, and the correct index was 0.65. The predictive value of A PyCO, was not lower than the SVV
baseline. Conclusion After the PLR test, the change of Py CO, can be used as a non-invasive, simple, safe and

reliable indicator for predicting the volume responsiveness of patients with septic shock.
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SRS 9 VA O = B ) i Tk s Y TR T s o e =
AEtk (carbon dioxide, CO,) A= il PRAFIE E BT, 18 1o
CO, BHASHIEAR — Ak 7 & (partial pressure
of end-tidal carbon dioxide, PETC()z) 1 CO 1y 28 4k 2%
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1.1.2 HEERARUE : © FA7EAMR RS AS RAE (O )
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7 HTESE ) % 5 @ FATE Sl Ik A AL RIIE  HR R A%
SIEE ; @ R <18 X IR B E S F R IE 41T
Ik FFE 7~ i 2O HE I Wi (pulse index continuous
cardiac output, PiCCO) B EIRIT & -

L13 R AW & oA e b, 22 BE B
BRop AR Bl 2 5y SRR (AL S : KY2019011613),
FEAE I RIS O AT 1w R G
ChiCTR 2100054204 ), & s 5@ Ay 7 A IR 5
12 W5k

12,1 BORERAE : IAEBE B 7 RGO BOR T
ST BIF ST R G 0 SR LBl L AL AE R L AR, 2
PEA: 2 508 P4 B BLIT53 1T (acute physiology
and chronic health evaluation 11, APACHE 1), |5 &
(tidal volume, VT ), FFS K 1F & (positive end-expiratory
pressure, PEEP ). W A G (fraction of inspired oxygen,
Fi0, ). W 4 % (respiratory rate, RR). *F-3 8l ik
(mean arterial pressure, MAP), H0 ik ( central venous
pressure, CVP), D% CLL SV . BHHEFEE (stroke volume
index, SVI), % 17 4% 5 & (stroke volume variation,
SVV)., ikH 2% (pulse pressure, PP ). Pp,.CO, %

122 WEIHEFR A : O BUNFIKESRTE T F ik
ZERIE AT I CVP, @ KRsikE A
PiCCO T4 >R Ik it 2 0 B B2 5l Jik R g ik
W CO. @ MM BEEAEL TR . BRIk Pl
(5s W) IEA 4 CRYAEFEE/K 15 mL, 3 R & J5 HK
3 YA S <10% BB THEFR0E, F e 2.
@ 126 25T S5 0 B T IR, B
BN = HE S (controlled mechanical ventilation,
CMV) #20, VT 6 ~ 8 ml/kg, 5 % 12 ¥X /min, PEEP
5 emH,0 (1 emH,0~0.089 kPa). 7Eif5 it L 1
SHRIFAE . © PR CO, YR U
W YIEE FEIRAL Y B R 2 8], P T Hp2
10 (fF F MINDRAY 25 3 %1 Py, CO, Wi I A5 B 5
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1.2.3  PLR AT (K 1): © ZilE 252 2 h, L
45° RN G R A R 2 SR ), IR HF 2 min,
FHAARR I T T S5 4 UL B0 1 23 28U
2. @ ZIREFRM KB SUBR A 45° (R TR £
I REREIR), PAEF 2 min, B BEEIEIFC RS
@ BB 1 RN, IR HE 2 mine @ R TR 1
P57, 7E 30 min PR FLER BAMRAR W 500 mL,
FHAARG BE D 2 e sk S8 Filk e SVI AR %
(ASVI) =15% 5& SRR B B

N

EZ 3! LBR2
45" 2LEMZERFF2 min, FEML, RUBRIRE4ST
RS PRFF2 min, id%k2%
o y
P4
L3 PREFLERIAAL, E30 minpy,

FIFESRIARN, 452 min Hesdiig, 0TS
1 BEHEEEAE (PLR) BAERER

1.24 e IS Ui 5 (volume expansion, VE)
i CIAE SR (ACD) 4, ACI=15% JA3 W4,
ACI<15% ML),

1.3 SiiFdr g SPSS 21.0 Si i HR A0 347 5L
P FFA IES A TR PORER 5L + Frife
(% +5)FR IBIT G AR FLECRH « A5,

AN E TAERE 2R (receiver operator characteristic
curve, ROC 4R ) 43 M7 4% H8 bm Pl 25 155 S5 1w A o
P, LL ROC 14k F 1 2 (area under the curve, AUC)
1 95% Al {ZX [4] (95% confidence interval, 95%CI)
Frne P<0.05 NESAGIFE L.

2 % B

2.1 WALERE — MG IR Pk L85 (3R 1) 43 fil iR
FHRA RN 22 B, 5 51.2% 5 Tl 4 21 1,
48.8% . WL F PER | AR | AR 484X (body mass
index, BMI), APACHE T4, VT PEEP, FiO,. Ifil
FLERAK - e 28 S G245 L (¥ P>0.05),
2.2 PLR Ml VE i 56 %F 9 21 £8 35 13 30 ) 2% M
PCO, BIFEIR (5 2) : PLR i385 , A W 4 MAP
SVV. CI, Py, CO, AL fE Y & T IR N4, 22 3
Giitera L (¥ P<0.05). VEIRE)S , A W41 HR |
MAP. SVV. CI. PyCO, ZEAME ) i T To R Wi 4, 2%
SHA G E (3 P<0.05),

2.3 HARhRAT A RO MR FAME (] 253 3)
M PLR XIS T CI ARG ( A Clyyy) i FHE N
11.3% B}, B BE Ky 81.5%, 45 5 FE K 91.5%, 1F i
8B R 0735 24 PLR i 50 10 5 Py, CO, B9 745 1L
(APCO, pip) Wi FAE N 5.9% I, BURRE g 76.7%,
R 5B 89.5%, IERFE AL 0.68. 4 VE i 40 Hi
J&i P CO, FZBALAE( A Py CO, v I FHEN 5.5% I,
TURRIE R 79.1% , R 57 0 87.5% , IEFFEEUH 0.67
M SVV KL I FUE A 12.8% I}, HURE N 84.6%,
RSN 80.0% , IERRFEECH 0.65.

®1 KREUNREEE PLR RALTERMEMA—RIGAKT LR

1 Bk R () TR BMI  APACHE 3¢y VT PEEP. o RROUC fmin, — ifLFLR
(B B Ltk (%,x+ts) (kg/mz,xis) (4r,x+s)  (mL,x+s) (emH,0,x+s) ? xts) (mmol/L, x +s)
[N 22 14 8 584+10.2 233+24 11.4+6.7 542 +78 5+0 0.40£0.04 14+1 4.82+2.58
TR 21 13 8 60.4+11.9 229+3.7 11.9+4.5 565 +61 5+0 0.40+0.04 15+1 4.69+2.67

1 PLR M9 sh iy, BMI ST 4840, APACHE 1T 4 2tk Az g S8 PR O BLPEor T, VT B &, PEEP AR IEE,

Fi0, M AFHEIE, RR HIFISHZ ; 1 emH,0~0.089 kPa

%2 PLR #I VE RGN AAMRSHENRT BE MR NF R P CO, RIS (x +5)

!

Pl

R HR MAP CVP SVV I
(K /min)  (mmHg) (mmHg) (%)

(mL+s"*m™) (mmHg)

IPsCI0Y, HR MAP CVP SVV CI 1B={CL0)
(¥ /min) (mmHg) (mmHg) (%) (mL‘sil'mfz) (mmHg)

PLR 845 BT 1074459 80.1+8.5 82+28 157+4.1% 2.83+0.57 364+35
IKIGfE 1014457 839467 95+3.1 104+3.1% 331+0.62 39.8+4.0
38+42.1%1340.8%-534+2.5" 048+0.13" 34+18?
VE i85 {86H7 106.9+5.7 80.1+8.7 8.1+3.7 158+39" 2.85+0.63 36.5+3.3
RIGSE  98.6+3.7%83.9+9.1 9.8+29% 95+3.6" 336+0.60 39.8+3.1
Zf -83+2.8% 384248 1.7+12%-63+3.1" 0.51+0.14* 33+12%

P44 -3.0£38

105.7+6.7 81.3+79 94+3.1109+5.1 295+0.66 37.5+3.8
102.1£6.8 82.7+8.1 11.9+33 82+2.7 3.12+0.57 38.6+45
-3.6+50 14+20 25+0.7 2.7+20 0.14%0.18 1.1+£1.0
105.4+5.9 81.6+6.8 9.5+39108+4.1 2.99+0.71 37.4+3.1
103.1+£5.2 82.8+9.413.5+42 75+2.7 3.15+0.64 38.7+48
-234+37 12417 40£2.1-33+£20 0.16%£0.12 13+1.1

¥ : PLR A#ER BRI, VE R AATRE, PyCO, HIFSUR LIk, HR .03, MAP -3k H, CVP ik,
SVV SRSl 5, C1 R OHEMAEEL s TR AL E#, “P<0.05 ; 1 mmHg~0.133 kPa
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T« ROC BHZR N8 E TARRFE LR, A Clyyy, N WEhIRIEREE
(PLR) Afja OHEIMFEEL (C1) ASRAE, A PerCO, prg 7 PLR 46
R AR SARRR ISR (PpCO,) BIAEARAEL, A PCO, v M
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2 AHATTNIHEREIN S SRR TEER ROC I
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fBURE FrEE IER
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1A
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A Clyy 0.941 0.870~1.000 113 815 915 0.73
APyCO,py 0881 0.771~0985 59 767 895  0.68
AP,CO,y 0842 0.717~0968 55 79.1 875 0.67
SVV JEZE  0.835 0.708~0.962 12.8 846 80.0 0.65
I AClyy, HHEFHABLL (PLR) BT OHEMIE R (C1) iy 28
A, AP CO, iy N PLR RIS HT R ISR AL 50 1 (P CO,) I
AAAE, APyCO, v, WA R FAARI G Py CO, AL, SVV
FERAR ST, AUC 2R TAERHEMZE (ROC) R IR, 95%CI
95% W] {5 X [i]

3 4t #

PEIRA TR E 2 R 7 R0 3 I BLRU I PRARAE . A
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[ R o AT By B 1) e BT B 5 V2 2
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k. SV 28 fk RS ERIKAEAL . PLR 58 H Mini #ME
PRI I BRRAE AR SV AS AR IR T i FLCy
JE 22 R AR ELAE T 24 W sk e B A FE AR, H
BHANA F BP0 —LE R R WE A
I K% 5 2 D 5 o e S o T s e IOk A S 8 24 2
ey, DRI, SPAR VR R S et T il i i sh 124 da e
FEXFES T E R AR 61 8 5 0
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P DA R 7 e N PEEA T IE A TR A

PLR 2 — ol fA] 5L r S 0 T 0 Y 2 52 g A 1 i
ik ANZ A BRI AN, T PLR J5 CO
AR 3478 AR S A T LU Bk mP o ) TR I AN g A2
DA H AR . PLR 2@ Wil PLR /5 SV 1

HARIE A (a0 F S B i i . PP %) AR fb K
PR AR R PE . PLR A48, T WL [ B
RHET . PLR FIRYEELARN N EM 450, SR 5
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DAL, 52 5 1500, — 2 A IR T BRI I ==
RSB YL AEER X PEE TR RGN, an SR Co X
HGURTA N, Tt >R3Em CO. B8l 88 b
P ZBAPEM, FE L OUBR A R 450, AansR0 = DIRE
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JET A 25 CO. PRk, T2 B CO LIV
it PLR B4R SO, PR AR A0 e (437 it
FKHE) SEANTTRER) o R T PP e KR, w201
FAETFIRIG 30 ~90 s PIIESEXT PLR 19 CO F it
PLR 1Eh—Fhal iteny VE, BERTE | b | 224> Al
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CPR) B} P CO, T 2 10 038 ) T IR 36 2 —,
Ok PR, Py CO, 2RI IR R, B 905 488
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