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[Abstract] Sepsis complicating acute respiratory distress syndrome (ARDS) is a common severe disease

in ICU,which is usually accompanied with high mortality rate and some clinical treatment decisions often face

the difficulty. The pulse-indicated continuous cardiac output (PiCCO) serves as a hemodynamic monitoring

technology,can provide more comprehensive hemodynamic parameters,at present which is widely used in clin-

ical practice. Compared with traditional CVP monitoring, the liquid resuscitation under the guidance of PiCCO

can effectively improve the prognosis of the patients and has a high value for the treatment and prognosis

judgment of sepsis complicating ARDS. This article reviews the application of PiCCO in sepsis complicating

ARDS.

[Key words] pulse-indicated continuous cardiac output;sepsis;extravascular lung water index; pulmona-

ry vascular permeability index;acute respiratory distress syndrome

iR E 2 LA X T I e 14 B R 2R S RS sl
A=A A B T RE R AT S X T B AE (12 W SR T
AW HE A AR AR BRIV N B — D E AT
TR R AR e RE AE B BRI 1 900 7L Hoh
600 JT AR HFET LR I 1/47 . e 75 HE M 5 2R
AP BRI YT K L T8 B AR A RS
Bt = IRE Bt 4 AREAES . e 9 il T 48 %3 sl A
X B AT 5L 7 e AN R B O B g 2 AR L R
WA 95 % F e A R U 4y YL 2018 49K
UM REAE 32 Bl 4R IR0 2 SR AL R YT 1 hour bun-
dle”, 248 LA 12 B 9 METEAE i 5 25 A 8 A7 A A1 ot T
HFLRKT 4 mmol/L i I 57 BRI 4 W 4k 52 95 I H

*  BEEDB.HKHA DA EEFIE 5 H (2019MSXMO019) .

{514€%& ,E-mail : jzkhfm@126. com,

JZ7E 3 h PZERL 30 mL/ke [ 5 (R W9 &2 95 iR 97 3
IS G RINCIIN SR (a3 A ¥ A2
F il %8 5 1E Cacute respiratory distress syndrome,
ARDS) J&—F By 22 Fft [ 2 5 B0 S0Pk ok 18 M 58 M i
477 30 R A L A S 3 R G il K 3 5 =
LA, ARDS J&: i 8 9 19 7™ 5 9T R L 16 75 )7
R M B E A IF ARDS (5 6% ~7%"", Mk
SEA ARDS 224 1ICU 198 WL g, B =3 W] B A
Wi, — HURFEAE A JF ARDS B, B 3500 15 F e e HLw

X T MERERE 0 7 L AU AR E R A
Mgy, {2 ARDS Jy 1 90 il K b e st 486, B TR

TR @A XK 1996 —) B+, FENFIBGREM LB, ~ B



2130

Z BB PR PR R 5 90 IR 9T . DR Ok e P A AR R
TRIRIT 5 K b 2Z () 5 28 I . B A I PR S A 5 T Y 4R
Ko MO VR ML T R E Y I B ) RS T Il
PR B2 Az e i, 28 DG i 2 i IOk 4 4 s R 220 HE 1 )
(pulse-indicated continuous cardiac output, PiCCO)
AE A% i (i f 45 0 E T 9747 L S5 S Aar L o0 B RE il K A A
1) 22 TLIL I 30 ) 2% 280, v] LA T 98 = MR E 5 OF
ARDS WM S 5097, A Sk PICCO T Ik 8 4E 5 IF
ARDS J5 T B - PLER IR

1 PiCCO ##ik

PICCO J&— )™ 32 N 1 T 1l AR 09 1L 37 30 77 2 M
RS 2 N e S O = 5 2 = SR == o A 5 N
o e % 342 252 0 i W D B R, B S R s i
A R TR R A SO, e DY i
A BH8 B (intrathoracic blood volume index, ITB-
VD 40 & ik R W A FUFE £ (global end diastolic vol-
ume index, GEDVD) A iz e 8 2 1Y 1 67 157, 28 56 1L
FH 71 #8 %X (systemic vascular resistence index, SVRI)
ATLL T ff#f 5 B far, Il A0 il 7K 45 %X Cextravascular
lung water index, EVLWD) | Jiii Il 45 i %5 4 78 £ (pul-
monary vascular permeability index, PVPD) g T fi# fiii
TR B S Ji i 4 38 375 1, o0 Bl i 8 5 (cardiac function
index, CFD) , 4.0 5 Ifil 73 %X (global ejection fraction,
GEF) 7o % W4 135 nl DU e T BE
2 PICCOESTHMRBESFH ARDS RIEEH

2001 4F RIVERS 48 2 i 5L F AR S 10 36 97
(early goal directed therapy, EGDT) , #lf 3% % W JL fE
A AR SE %, B S . EGDT LAt # ik e
(CVPME R AR I8 A b 2 —, CVP LUK ) e e %5
. T2 RO RGN | e R s R D A R R S
H AR &R CVP IS B i 6 b S5 e Ay 91 far S
AR B 0 75 . i PiCCO fiF 3R AR ITBVIL
GEDVT /S 52 W 15 10 JIEE TS, 4 B9 52 00, RE 550 4 b
WO T 5747 . A SCHRHR B L ITBVI 1 GEDVI AE
MG B ) 27 48 br A6 45 & 45 3 J7 M b CVP 3 A2 AL
FE B Z IR ITIESS T PICCO #55 F I IA
HEEGERLL CVP W 48 S W AR 2 5 A 1L, &
H AU TR (8] L ICU A B B (8] 3 B i 45 %, g % i
ERGEHFC, HARE R R S EE 14 IR
FEAR (28 d WAL ICU AF: B i 8] | AL A 38 A [a] T
LSRRG F B, AR HiE EVLWI 5 ik
i ) % A B A R O il K i B, EVLWT 8, b
f4 1) I M 0 EVLWIT A B F B 1k & A= ad B2 i W iR
2,

AW R B AE M EEAE & JF ARDS &, ok
PICCO 5 LI CVP M it 3 8 J1 7 48 b 2R 47 W 1A 52 95
FHE, PICCO BE 8 ok 35 [ 3 19 52 95 RCR K Fit)s . ICU
A3 e HsF ) L ML ARG 388 R 1] 46 9 BE R g 0T L AT
W R TR PR 52 & JF ARDS #8235 1 , EVLWI

FTHREF 2021 %6 A% 50 %% 124

A ITBVI 48 5 F 09 4 W6 97 A1 LL T X 4l (LA
CVP k45 54N » 0T 45 F AIUAGE <CHS [H] L ICU A B i
[f] L P ARG 5T R

TARBF S W 98 T 1 e 75 vk AR 58 /% f EVIL-
WI 55 &850 ITBVI B A 559 A T 24 H)
e B E AR e £ ARDS #3458 EVLWI 584
TRECE W B A OC, #E— 25 b KRB, 2 EVLWI<<14
mL/kg B, Z & T B ARG 2 EVLWI>14 mL/
kg i, “H BB AL, ITBVI 5 EVLWI JCH &
AME, i — L &9, 24 ITBVI<<1 000 mL/m’
W, IO WA 6 Y IBVI>1 000 mL/m” i,
THRP R IEMG, XA YK ERE S I ARDS
AN R B TR S 05 0T AN e 1S A5 A i K
A 78 T, o BE B WA S 95 T 25 15 i 45 A it
K PR K

e BEAE — L2 Wi I % Sz BT DR A 1
SCDINN R ER:E I R LV PUN - DR R N1 N E A )
WFFEARUE SE T 7 e 35 0F 2B VR I - i 23 185 A8
BB TCU v 5 S R I S 4 0) 4 3 58 T
JEIeEEY . LB gE HER  7E B B RE A JF ARDS HY
WBIT LR EVLWIBCS ITBVI Wil F k47 i 4k 2
IRIBTT  BEBE 70 40 Hi AR 5 2H 23 W 4R 8 v, ) BiF Y fig i
AW EVLWI A 257 1k i B WK 52 95 S 200 il
VN TR B RN RN NGRS
3 PICCO HXIEMRMNKEESTH ARDS Mg Hy
F iy

5 55 F W e T 98 4 9 ARDS BB 115 . 2 %
b 508 PR E R4 (APACHE T ¥4 P Bt a8
BRI PES (SOFA F43) 5 A $8 5055 H X BB 8 4R
Sl SR R i B kA S A IR & P
K ARDS B, (835 77 76 85 3k 1Y K & 4 0E A 00 R T idi
B G A R il 6 R A e A a7 B, DA T S B
AMK S, EVLWI H PVPI # & J& ARDS i) & %
Il RAFRAE . 055 A i 7K 2 i 2 5 A it L i i) J5 %)
(NI EY 1 N P Ol a2 e 01| = 0B g
ol 4 il ot 4 K RS 1 s 5 i A5 AP K 3 2 3 m i
55 AN 7K 25 5 e fili 358 44 38 e L o ARt %) DI P
EVLWI &M — BB i 12 5 e A\ A4 Py il il 557 40 Bl 7K 19
FEbR AR ATE EVLWI 8 3~7 mL/kg™'. PVPI
S AR S AR Z L IEH AN 1~3,PVPI
FE 1% J ke 1 Ay = 40 i, A5 30 4 P A0 AR L R LR T
B K R TE o Rl K P A A aF o A i K i
KUSHIMOTO %" #f 5 % W], EVLWI, PVPI 5
ARDS ™ & % B A ¢, ARDS 2 ¥ # & , EVLWI }
PVPI #% ., H EVLWI.PVPI # 5 Pa0,/FiO, &1
M, JOZWIAK %77 B 55 & W], EVLWI fil PVPI
J& ARDS #3528 dFET- Ml fE B & . k. 7T
P EVLWI K PVPIE R iFAk i 8 5E & 9 ARDS i
ERUEROE L i



FTHREF 2021456 A% 50 5% 12 4

H R 2 0755 2 W EVLWI RE 4% A 250 7 0 ik 25
iE A JF ARDS BE %, H EVLWI & & iE &
Jf ARDS ## # #i 5 09 oh 5 fa B &, 2 B g
B RS R LY EVLWI Wl K 12. 91 mL/kg
At H 7 HR 3 TS A ROC MR F 1 ALk 0. 834 (P <<
0.05), REUE N 61. 30% FER N 91.67% . MA
AU A R RE ST NN T 42 ) R AE A JF ARDS
FIE ARG 0.24.48 h i EVLWI {8, 45 5
78 24 h K 48 h FHE W EVLWI 55 9% 8 2 18 hn B i A6
X, I HAPBEE 48 h EVLWI % T 15 I 955 58 %R A &
(932 WA CY IR N 12 mL/ kg I, 58 505 F 4R
BEr 51k 84. 1% A1 100% . fi £k F AL 4 0. 955),
VFSCIR DY i BF e 45 B s EVLWI B4 PVPI 1)
F M 448 T EVLWILPVPI $—48 45,

4 Ih %

Jie 59 4 9F ARDS J& ICU (#5617 19 & 2 5
Z— AR Y AT E AR R E A A AT R R
I 0[] B 2 A7 0l 9 sh S WS DA O BB, H R AE
ICU w5 E PR 55 8 75 VE by — 01 TG B 45 VE 3 AR v 1+
O3V AR SN W AR T 2R BEAG R A RS
ERNME R R ER N SN ICU EARCIT 2
B, EAE PR 3588 A H T PICCO i F B A UL AR
(D) T RENS R Ay UL i UL 22 il 7K K O JFE T 15 100 5
(2) B RS HI WO JIE 19 &7 5Kk D RE L 1 PiCCO Sk = H] K7
O R ET 5K 2 B8 A9 48 Ar . (H 2 F1RE PR 55 88 7 32 ML E
S BEHENAGRES LR NE KK,

PiCCO & — T B % 52 i 3¢ oy 4 11 b S e B8 35 1
i B S RS W U Bl T A W R OR . A T
PRSFEBFE M & T RE S 0 1 HLK 19 21k 2 808 ok
HPE Al BB 0 Bl A H AT R 2 80E g S R AR
PiCCO 5 5 T MM R & 95 A e FAE 58 CVP Y 1
5+ BEAE T G i 7 ARG R A L e B R AR S B K
i ) 2 A AR L 3 1 24 9 08 B ) s 20 AL A
AR, M R TS . W EVLWI ZKSF X 30 &
HWEHARENME. SN EVLWI G842 5
WERG AL R F BUS . f L] UL . PiCCO X T Ik 2 A
591 ARDS WA 97 KU FI W B — 2 2 X E
ARG RAE) . HJE 40 58 A BF 58 RE A B 35 45/, PiC-
CO 8% T WK 75 6E 75 el 3 (R 3% WU H A A
WA FRiE— 2 KA 2O STiE S

&%k

[1] ESPOSITO S,DE SIMONE G, BOCCIA G, et
al. Sepsis and septic shock:new definitions,new
diagnostic and therapeutic approaches [J]. J
Glob Antimicrob Resist,2017,10:204-212.

(2] EEWE2 22 B2, v E 5T R B B 2
SR TE S MRREAE & ok 22 51 23 v MR R E /R B

2131

PR TE 226 7 1R M (201 [J . IR K 2L 4 &,
2018,19(9):567-588.

[3] RUSSELL J A,RUSH B,BOYD J. Pathophysi-
ology of septic shock[]J]. Crit Care Clin, 2018,
34(1):43-61.

[4] LIUXY,JIWL,WANG J F,et al. Application
strategy of PiCCO in septic shock patients[]].
Exp Ther Med,2016,11(4):1335-1339.

[5] LEVY M M,EVANS L E,RHODES A. The
surviving sepsis campaign bundle: 2018 update
[J]. Intensive Care Med,2018,44(6):925-928.

[6] RANIERI V M,RUBENFELD G D, THOMP-
SON B, et al. Acute respiratory distress syn-
drome the Berlin definition[]]. JAMA, 2012,
307(23):2526-2533.

[7] KIM W Y,HONG S B. Sepsis and acute respir-
atory distress syndrome: recent update[ J]. Tu-
berc Respir Dis (Seoul),2016,79(2) :53-57.

[8] RIVERS E.NGUYEN B, HAVSTAD S, et al.
Early goal-directed therapy in the treatment of
severe sepsis and septic shock[J]. N Engl ]
Med,2001,345(19) :1368-1377.

[9] ESIM ., EA4E L BR)a HE S5, O #iikOE 40 & 5K
AR 25 B B i 48 A0 I K i BCE TEAS e 5
RIEBARZ J b Ve LT . B BE R R 22 4l
2014,34(9):1334-1336.

[10] Th3&, skifcfi, £ s, 5. 40 &F sk R 28
8 PR 5 2 AT IR T R o 8 R R AR S O R R
LI, w42 fE 3 0 2 B BE 2%, 2017, 29 (6) : 486-
490.

C11] Bk 50N GE T o Anf o BE L 55 M fis P Il 25 4 918 4L
PERGL PR s 8 R b i LT ).
FEH R AR BE 4 .2011,23(8) :462-466.

[12] HUBER W, UMGELTER A, REINDL W, et
al. Volume assessment in patients with necro-
tizing pancreatitis:a comparison of intrathorac-
ic blood volume index, central venous pres-
sure, and hematocrit, and their correlation to
cardiac index and extravascular lung water in-
dex[J]. Crit Care Med, 2008, 36 (8): 2348-
2354.

[13] E#H 4 A5, JE UL, . PICCO $5 5™ & ik
BEAE A B PR AR 5 A8 Il IR ROIA 19 T F 5
1. 52 R 5w 2 s (P 3300, 2017, 1(2) 1 101~
105.

(147 BEE, B SCHE, K7 55, Dk I 50 0 UL B2 7 B
S0 HE & D 5 AE MR EIE GO AP A S
TE R E T A R L R A (B LT . v e AR B 2
#,2016,26(22) :88-91.



2132

[15] ZHANG Z, NI H, QIAN Z. Effectiveness of
treatment based on PiCCO parameters in criti-
cally ill patients with septic shock and/or acute
respiratory distress syndrome: a randomized
controlled trial[ J]. Intensive Care Med, 2015,
41(3) :444-451.

[16] 4 Bk, 5K AR A=, 5k 4, 45, PICCO 7 5 4E ifi
ARDS & I gL AR 5 58 B 7 v iy BIF 5
(1], e 22 B¢ 44, 2018,27(6) 1 663-667

[17] B2, H AR JEF L 4. PICCO 28 4 Il 18
Jo PR AR 3 5 O 0V I I 38 55 E BB I
ST BRI R R )], BE Aot 24 . 2018, 47
(3):114-117.

[18] AP JE. 5 Fh 7 =20 W N VAR &2 90 3R I e 75
GO 2NN 30 25 A AE B IR R RCR e[ .
JUPE R 4,2018,40(24) :2887-2891

[19] MW B, = A, X 4. EVLWI B & ITBVI X
YLK A I ARDS H br S ) M 4R T I
8 AE LT ] b [ S B BE 27, 2019, 39(9) : 864~
868.

[20] SRELEL, FoKAS, Rifg i, 5. 48 HM It K 8 B
i s P i 2 B ROTE SRR AR B 5 JF ARDS
HWARAE H P R S T ). E B AR AR
2014,34(22):6305-6307.

[21] oK A, B2 4, 3% e A, I 45 A0 it /K $8 507 ik 7
SiEAH JCHE ALL/ARDS (B 2 1R 8 58 rh () 3
U] e ERE, 2010,19(11): 1193~
1196.

[22] BOYD J H,FORBES J,NAKADA T A.,et al.
Fluid resuscitation in septic shock: a positive
fluid balance and elevated central venous pres-
sure are associated with increased mortality
[J7. Crit Care Med,2011,39(2) :259-265.

[23] MURPHY C V,SCHRAMM G E,DOHERTY
J A,et al. The importance of fluid management
in acute lung injury secondary to septic shock
[J]. Chest,2009,136(1):102-109.

[24 ] BROTFAIN E, KOYFMAN L, TOLEDANO
R,et al. Positive fluid balance as a major pre-

dictor of clinical outcome of patients with sep-

sis/septic shock after ICU discharge[J]. Am ]

FTHREF 2021 %6 A% 50 %% 124

Emerg Med,2016,34(11):2122-2126.

[25] JOZWIAK M, TEBOUL J L,MONNET X. Ex-
travascular lung water in critical care: recent
advances and clinical applications[J]. Ann In-
tensive Care,2015,5(1) :38.

[26] KUSHIMOTO S,ENDO T, YAMANOUCHI
S, et al. Relationship between extravascular
lung water and severity categories of acute re-
spiratory distress syndrome by the Berlin defi-
nition[ ] ]. Crit Care,2013,17(4):R132.

[27] JOZWIAK M, SILVA S, PERSICHINI R, et
al. Extravascular lung water is an Independent
prognostic factor in patients with acute respir-
atory distress syndrome[ ] ]. Crit Care Med,
2013,41(2) :472-480.

(28] JHBRAE, 3230 K, jk MM, 45 I A1 il 7K i %k 1
Jit i, A 3 35 1 8 KON MR FE S AH OC ARDS U 11
T (B L) ], #E PRI B 22 B A= e, 2016, 37 (5)
36-38,50.

[297] sR#E, IR 45, 48 SCHR , 5. 1048 A1 M 7K 4 B0
BEAE AH OC 20 VE N I 30 255 A FS 59 $5000 H (B
[J]. FRPE,2017,46(21) : 2988-2991,

[30] F3MFAE i B 38, BOOR I, 45 B 45 3R 06 & 104
NI 7K Fi BCTE VE A ik B I 5 O 201k W A 3E 25
A AEE U PR E LT ] )T P BE AR, 2017, 39
(4):494-497.

ISR = O AT N (= 1 N =S G 1
B NR -2 TEMRERIE G T 2 E A 5 A i
R = A i RO N A S = O AR S
#,2018,24(5) :372-374.

[32] MA S,ZHAO M L, WANG K, et al. Associa-
tion of Ang-2, vWF,and EVLWI with risk of
mortality in sepsis patients with concomitant
ARDS:a retrospective study[J]. ] Formos Med
Assoc,2020,119(5) :950-956.

(331 VF3CHH 5 N AE, BROK AR, 55, 1M 48 S0 i 7K 48 Bk
A Ml 1t 467 308 37 P i TR TN ik R A B N
WL G AR WS th AT E B
B8, 2020,17(1) : 136-139.

Wi Fs B #1:2020-09-22 &1 A #1.2021-02-01)



