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[Abstract] Objective To investigate the relationship between fluid management oriented by critical care
ultrasound and prognosis in patients with shock. Methods We analyzed the data of a randomized controlled trial
called Critical Care Ultrasound Oriented Shock Treatment (CCUSOST) in the Department of Critical Care Medicine,
West China Hospital retrospectively. 77 patients in the critical care ultrasound oriented treatment group
(experimental group) and 70 patients in the conventionally treated group as control were included in the statistics. to
evaluate the relationship between fluid intake and prognosis. Univariate and multivariate logistic regression analyses
were used to analyze risk factors for ICU mortality. Results  The baseline indexes of the patients in the
experimental group and the control group were consistent. The ICU mortality of the experimental group was
significantly lower than that of the control group (P<C0. 05). The fluid intake in the stabilization and de-escalation
phases was less than the the control group (P<C0. 05). We divided these shock patients into survival group (92
cases) and non-survival (55 cases) according to whether they died in ICU, and the univariate analysis for ICU
mortality showed that acute physiology and chronic health evaluation [ (APACHE ][ ) score, SOFA score, Lac,
hourly urine output, total fluid intake, fluid intake in the salvage and optimization stages. fluid intake in the
stabilization and de-escalation stages were significantly different (P<C0. 05) between survivers and non-survivers.
Multivariete analysis showed that the fluid intake during the salvage and optimization phases, fluid intake in the

stabilization and de-escalation phases were independent risk factors for ICU mortality. Conclusion Critical care
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ultrasound oriented shock fluid management could reduce fluid intake of stabilization and de-escalation phases, and

improved adverse outcome; whether the fluid intake during stabilization and de-escalation phases, or the fluid intake

during the salvage and optimization phases, both were associated with patient prognosis.

[Key words] Shock Fluid intake

PR S8 TS 5 WA £ 2R DG L VA # R
S HEINNE S T BE B E AR R 45 )R i 2 A f
i 23 AR T AR BB TR~ AR I IR BE Ui R
Z R B H AR T B 5 45RO &R R
S AN ) I A s A A BRI R SR A, AR
PR 2B B A AR AR UK 5 T 43 S RO L 1k
B R W R R R L A6 RO R AL 0 i
I B B ™ AR A/ i RS L e 2R H
LDl 12 S /o 2 i S O i 129 B LB R A o, N
i R, AR B3 ) e B A B S A Ol I 2% EHEAS
& IR T 3o B 6 G IR S AT R Al AL TR AN L 7
Pt A8 Y UL W6 R MUK ERE . FRUE W TR 35 8
Wk TR E JE . DA JIE AR 1 O BB YT H AR
e i efs SO P-4k 25 A EE 6 T B & 328 26 T R WA 9747 ik
a5 T2y DR R 2 A . R X R e
R I TR B, AN NN L OGS VRO A 2 O AR
I AN TR) 23 393 1) 9 B8R A TR R AT A B R ) R X R
S S0 R 7 40 10 IR e 8 A 1 1 4
T B B ARG o 50 %o A P A B T R R AR A P TS
AN R, A I A 5T 2% 0 H R R R AT
P AL B AR B o 1 M L R 48 5 R o R A A
P, PR E I R D O PR B BB ) VR A LY
Hr e .

TE 75 R A SR — PP IC A BB R 55 B
A AT BRI it o AR B A IR A
FTERA VRS . R, JRE R A 4 I DR g T S 3
AT B A AR e (8 I WA B R Tt AR ST
Xof A G 1 g TAE 1S 2 R (TICUD Ak o 8 35 % FH 300
7 5 MK 78 J3 J7 (critical care ultrasound oriented
shock treatment, CCUSOST) J5 &, X k58 R & A
[Fi) B 30 4 VA A i 5 LR A7 0 BRI 5 L TP A R A
HMEFEHRER.

1 #ZBREFE

1.1 #ERskiEFY

X — 01 B AE 7R T 1) 1 ICU BB E AR IR YT 1Y
T HE Bt AL 6 OB 5% 00 85 4k 0F AT A BT, BE SR A
2018 4F 3~10 J PUJI| K 24 4 74 B g B0 B 2% BRI
BHRTE B EH IS & A RRE: © I R

Shock pathophysiological phase

Prognosis

(SBP)<<90 mmHg (1 mmHg=0.133 kPa) 58{F 1y
ik (MAP) <<65 mmHg 5 SBP % 3 filf N [ >
40 mmHg; @ Ifil #./ (Lac) >2 mmol/L; @ & 44 Ifil
B EE] >4, 5 s @RE /NI R <20, 5 mL/kg;
© He BRI Ve B oK I B IR R s © 4K s R AR )
1] <<6 h; fHERRbRE: © 4R <<18 % @4 1H; D&
HEHRBAE R Z R A DR =6 h; BIER
P @ ZORBH LA QWA 24 h WIET.

RN S HEBR R UE B N 147 ] 583 G 4
77 B 70 ) o ZWIE S 28 DY 1 R A AR R B

AW B 2EAR B4 22 2 s L (2017 4R 5 (35) 50, K15
JT A A SO AN E TR A

AR G B 5 BURU G B9 v 25 2H B8 B9 N 22 4
SR BR R SO 0 i e P38 3 KO L P W
JEVE/NEH R LM S (AT EIRE. 20
e Z2 BV TR B b R R FIE PR AL 25 1 4
15 00 Lac 7K P WF W30 22 F WAL 2 4880 A 48 48
PR 25 H VA A B O R P A L ICU BB T %K
Ao 0 4 R A T P R A T 2 R i 4 A L X R
2H AR i 5 B 17 100 AT B ) Oy =X
1.2 RRARGKNEETERR

I R H] CCUSOST 5 28 % 18 #0106 B4 & & it
T EAER, FENEZ A BTG ER, B
Py« AE R SO A RO I FH H 0 7S R A ( critical care
ultralsound examination, CCUE) J7 2™ e 3 P4 , fk
SEAURAL IR FH 7S 25 30 RS A0 Ak PEAG 8 3 10 D) g
5t SR B o AR DA PR 46 A 1l 48 3
W Lac /K- Lac W B /N PR 5 55 I R R
P Ry 5 ) AR BBU B S MR O 48 Bk o 0 32 Bl Dk U it
AR5 (VApeak) (BRI Z 5 (ASV) . N JE#IK EAE .
K AR S A A A A N I AR A R RO A
T R H 000 B e I B B PR 5 J8 3 ] CCUE 5 28 i
T J e XU i 7K A K> 2 eme HL 78 281 [
FE KIS =13 A3 7 LUAIR  IF AR 586 116 IR 48 b
K FLRR A H B SV EIRIT T & .
1.3 WRABGGENEEE

Xof HR 2 9 R A B e BB A% 458 1 A T IR IRA2 9T
P TR RO I =R BEIN 45 & Lac /KF-F1 Lac
TH R 2R BB [ 1 W ) = ) 2 i s vy Pk & AE AR



% 6

F OIS EIEEE 51 R S [ I R X 45 R B 5 805

SE U1 B B0 30 3 S A MR Al K R B L B AA
S B W R 28 96 5 L BRI KR YT .
1.4 FitFEH*E

PO IES TR TEREH s Fm R
SEREAS ¢ R . AR IR A 40 A R A F g
O3 AE E] D Fe R R BRFIAR 36 . B R Y R
AR . B R R o A i 8 55 ICU 9 3E A
KA R, RAZ R logistic [A] 5 43 #r i 1%
ICU LR ML fa e R, P<<0.05 H2ERAS

eSS
2 HR

2.1 REASHBHEE —RIGEKEZMER

Yy AMFST 10 R 56 21 AR (7T ) FXE B A R
(70 i) He 2t br — B, HA A ok, 54 ICU
9 FE ZE N BRZAAIG L 22 S A e it 2 38 L (P<<0. 05),
W1,
2.2 REAESMBEABEERENELR

Rl BE-MAMRERIER

Table 1 Baseline characteristics and outcomes

Variable Expe(rinm:el;;s;l group Cogq;g%ggoup P
Male/case (%) 47 (61.0) 40 (57. 1) 0.631
Age/yr. » xks 56.418. 4 57.1418.1 0.811
Height/cm, x5 163.8+9.1 162.1£7.5 0.272
Body mass/kg, x+s 60.34+14.2 58.24+13.7 0. 426
APACHE [l /score, x5 21.2+7.1 22.2+7.9 0. 409
SOFA/score, x=£s 11.0%+3.6 10.4+3.7 0.317
Mean blood pressure/mmHg, z=+s 73.8+17.3 72.7+16.8 0. 704
Norepinephrine/(pug/kg ¢« min) , median (Py5-Prs) 0. 39 (0.09-0. 80) 0.39 (0.12-0.82) 0. 644
Urine output per hour/(mL/h), median (P2;-P5) 50. 0 (30.0-100.0) 40.0 (20.0-100.0) 0. 434
Lactate/(mmol/L), median (Ps5- P75) 2.9 (2.0-5.4) 3.5 (2.7-6.3) 0. 059
Respiratory rates/min ', x=+s 21.2+4.9 22.4+4.7 0.138
PEEP/ecmH,0, x4 6.94+2.4 6.64+2.1 0. 370
Pa0,/FiO;, median (Py;5-P75) 221.2 (122.0-357.7) 222.7 (152.5-368. 3) 0.718
Type of shock/case (%)

Distributive 36 (46.8) 39 (55.7) NA
Hypovolemic 30 (39.0) 22 (31.4) NA
Cardiogenic 3 (3.9 0 (0) NA
Obstructive 0 (0) 1.4 NA
Concurrent 8 (10. 4) 8 (11. 4) NA
ICU mortality/case (%) 23 (29.9) 32 (45.7) 0. 047
Hospital length of stay/d, median (Py;-P7s) 24.0 (11.5-34.5) 24.5 (15.8-38.5) 0. 647
ICU length of stay/d, median (Py;-Pz5) 13.0 (5.0-21.0) 9.0 (4.0-27.5) 0. 284
Length of mechanical ventilation/h, median (Py;-P75) 137.6 (50.9-243. 3) 128.0 (35.5-354.4) 0. 854

APACHE [l : Acute physiology and chronic health evauation [ ; SOFA: Sequential organ failure assessment; PEEP. Positive end-

expiratory preassure; 1 mmHg=0. 133 kPa; 1 cmH,O=0. 098 kPa
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Table 2 Univariate analysis of ICU mortality

Variable Suixilaézg;oup N(Jn?;zij?% group P
Male/case (%) 56 (60.9) 31 (56.4) 0.591
Age/yr. » 7 54.75+18. 30 60.02417. 75 0. 090
APACHE 1[I /score, x=+s 20.10+£6. 45 24.32+8.41 0. 001
SOFA/score, x5 9.85+3.38 12.20+3.54 0. 000
Mean blood pressure/mmHg, x = 72.15+15. 27 75.13+£19.51 0. 305
Lactate/(mmol/L), median (Ps;5-P75) 2.90 (2.00-4.75) 3.80 (2.60-6.60) 0.028
Urine output per hour/(mL/h), median (Py;-P75) 50 (30-120) 30 (15-70) 0.001
Pa0, /FiO;, median (Py;-P75) 229.63 (152.22-377.40) 200. 00 (122. 60-289.40) 0.135

Total fluid intake/ml, median (Py5-Py5)

Salvage and optimization stage fluid intake/mlL,

median (P2;-P75)

Stabilization and de-escalation stage fluid intake/mlL.,
median (Ps5-P75)

7 739.50 (4 325.00-1 1481. 75)

10 937.00 (7 756.00-15 457.00) 15 220. 00 (9 568. 75-22 068. 50) 0. 004
5 309. 50 (3 368.25-7 732.25)

8 558.00 (5 196.00-14 513.50) 0. 001

9 950. 00 (7 174.00-14 995. 00) 0. 004

#3 ICUREMEXH S EE logistic @13

Table 3 Multivariate logistic regression model of ICU mortality

Variable B SE OR 95% CI P
Age 0.030 0.015 1.030 1.000-1.062 0.053
APACHE || 0.073 0.037 1.076 1.000-1.157 0.049
Lac 0.283 0.113 1.328 1.065-1.656 0.012
Salvage and optimization 0.117 0.057 1.124 1.005-1.257 0.041

stage fluid intake

Stabilization an de-escala- 0.084 0.038 1.088 1.009-1.172 0.028
tion stage fluid intake

B: Partial regression coefficient; SE: Standard error; OR: Odds ratio;

CI. Confidence interval
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