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[ Abstract] As patients with critical respiratory diseases suffer from the discomfort of
disease, frequent medical and nursing procedures, and the noise disturbance of the ICU
environment, it is necessary to implement analgesia and sedation to reduce their negative stress and
oxygen consumption. Special emphasis will be placed on the clinical practice of analgesia, sedation
and rehabilitation in critically ill patients with respiratory diseases, as different pathophysiological
features of the respective pulmonary diseases are presented, such as severe asthma and acute
exacerbations of chronic obstructive pulmonary disease, as well as the exclusive situations during
respiratory therapy, such as recruitment maneuvers, bedside bronchoscopy and operation of
extracorporeal membrane oxygenators. To standardize the prevention and management of pain,
agitation, delirium, immobility, and sleep disturbance in adult patients with critical respiratory
diseases, the Chinese Thoracic Society and Critical Care Medicine Group of Chinese Association of
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Chest Physicians, Chinese Medical Doctor Association organized pulmonary and critical care experts
to discuss 19 important issues and ultimately provided 20 recommendations based on the best
available evidence.

Assessment, prevention and management of pain should be prioritized before the
administration of continuous infused sedatives in all patients with critical respiratory diseases.
Bundles that include multiple strategies of non-pharmacological interventions to prevent and
manage delirium and sleep disruption are encouraged. For the patients with stable respiratory and
hemodynamic status, early mobility and exercise could be safe and beneficial. Respiratory drive
control by addressing patient and ventilator factors should be the priority before administration of
analog-sedation protocol in the ARDS patients. Deep sedation could be necessary in the early stage
of ARDS with high respiratory drive, and during the recruitment maneuver, prone position and
measurement of the respiratory mechanics. Maintaining spontaneous breathing with a lower level of
sedation is recommended in COPD patients on invasive mechanical ventilation, while a deeper level
of sedation, even with a short course of neuromuscular blockade, may be beneficial among severe
asthma patients with high peak airway pressure. Pharmacokinetic alterations in patients with
critical respiratory diseases during ECMO support are complicated as varied factors are involved,
including ECMO circuit factors, drug factors, and patient factors. Therefore, the dosage of analgesics
and sedatives should be adjusted according to the target of analog-sedation protocol in the
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respective disease.

Fund program: National = High  Level = Hospital

(2022-NHLHCRF-LX-01-01)

% s T R TR T B il 3l AR
AP s R A PR AE A AR A K B2, Hh BT AR
JE MRS | BB MIE 22 DL RS EAS S HE s A, BHL
BHSS 7l S HEA T, INEDG 1, e UG o PRk, $8
T VB BT IATE 2 R ITR 3 O BRI 0
W SEHAE S AR AR . LAk, FNAMEC R
bl R AT T B X f E A R B R R
UL, AELIRP I s B S8 B A B RN A H R i
P, G — R R o O T R IR A EAE
SBFE IR IIGTT , [ N P IR A EOAE L S B X R L
R R E R 19 A ML AT T 2 5t ig , A& IE

20 FRAEFE R
— Jrike#

1. I AR 17 54 42 « Iif RS ) A3 3 “PIC.O™ Ji )
HEAT M g, BD N B (Patient) | T 1l 5 i
(Intervention) | Xf H& 4 Jifi (Comparison) F1 2% J5)
(Outcome) " MR L R M LTS, LT it M
FKVERY 194 [A) 8T,

2. SCHRAE R O AT - 78 SCHRES R T AR
J Z i AR E AL T T 3 IR SCHRAG 2RI By
I, K R 1Y b SCECHE B 4 PubMed . EMBASE
Cochrane , L.OVE ; £ 2 %) W SCECHE 22 R v 1] 0 Y
AR B A SO IR 55 R G T T BRI . KR AR
R 199945 1 H 22022 4F 12 H o Ke & 58 i % 3C
BRPEAT B PR, Ho b Meta 43 H7 2K JH] AMSTAR (a

measure tool to assess systematic reviews) 5 % , RCT

Clinical ~ Research  Funding

5% K F Cochrane fi 27 KU EAG , BA S BIF 5 R0 451
X BB 57 K F NOS (newcastle-ottawa scale ) I 5% , 12
Wi i 565 >k H QUADAS-2 (quality assessment of
diagnostic accuracy studies-2) 3 .

3. GRADE J5# : 2L UR H GRADE J5 & WA ik
I T FREAE SR . GRADE 2 G0 UE 8 5 i 43
ot AR AR 4 2 m AR B R R
FLSL AN AR T S5O A THE 5 GRS B - X
ROVAGHEA AR R (5O, B IEA T REHE R
RV ABATSAFAE =38 AR Y 7T REE 5 IR IE
i IO B« X AN A 3L B 15 A R B, SR T
AE-S A T R ASHR ] 5 AR AR UE 8 B o« XSO0 Al
EJLP A E L, HSEAR Al B85 A5 THE R A AH
[ . GRADE ZR GURH R 2 070y “ 5”55 " 2
Ll RN U E ey R NS R 1 NS B
SRR 5 4 BB S BTC T8 0  I A E I 1
AN FBEAH I, S0 S5 HERE . SRAETEI , S o
AT AR I R L7 X T AT I
PR R RS XE LI AL 45 A REEST GRADE
A3, W PR S B Hh R i T A ) ) R, R P e A S 12
P

KR SR

PR A0 P I A FEAE M 4 3 TP il A7 A S
PR K AE BRI 3K 61% , T I RARAE I 500 K 2B e
K 94%" o JRIN B IFAE FRIE MRS ] TR
AT I RARSCERAE , IR U



- 1164 - FRABSE R RPN 235 2023 4E 12 45 46 %45 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12

FEENA GBI Ay D AR B A Al
BUBE PR . HERR VA RO I S5t 15 A BURNA
I T 2 fif P W A6 TR R AR L B Lk AR U
LEIAY E VAN € WG RO E 7 = (1= 2 55

(180 1] Gnfe] 64 15 BRE B8 IR PEAG O
2 AR HAR?

[(EZEZ 1] AEWXFEE A ERIKWEE
FBU 1077 3¢ (numeric rating scale, NRS) PE43, Xt
A RERINEGRARAT Sy T WL 1) £8 57 107 P B M 4
Y WL %8 1 3 (critical-care pain observation tool
CPOT) 547 A ¥ 2 (behavioral pain scale, BPS)
WO (e, P 9aEdE i) o

B BT SER ORI A R R A T
RY . X TR A FRIB MR W A
77 NRS, 18 5 W %2 PF 43 (verbal rating scale,
VRS) 1A 5t A5 4 P 43 (visual analog scale, VAS) .
VIR T 19 TR GE 1 ZR G ik It b 4 T 13k
3R T AL 5 ¥R BT RCR  NRS AU BURE &
H BTG RTT TGt 504, PR A i R A
W IR 7%

XA RER IR T hy n] WG Y 27, 1
(IR VAL 7 4 CPOT R BPS, 1 J04H A 25 T i
FE R Ge M [ BUFD Meta 73477 BEAE SR DAk Y
WERG B b, CPOT HA b BE A MERR B . 1 L9l A
151 451 5835 1) 22 O i M S M I DRI 235 21
27K, BPS 55 i HAT IR AU AR G (7=0.82) . A
L B R A AERR

XFTRE A B RIB R NRS>4 701 5 2 ik
FHERIRYT Y o X T AN BERIAERAR AT ] WL
(¥ B, CPOT=3 43" 5 BPS=5 43" M 2y 5 2 5L i
PR R BR TEE

TE St BRI, T X B SR AT B UIIPA
IR DAL 45 Rt — 2D PR U U5 5%, b A AR AN
R SRR o A RIS VR 25 W 6 I i B
DL R H Al % B D RE A 52 00 . B H A5 O NRS 3T
51<443; CPOT<3 435 BPS<5 47

(iE) &R 2] WG o B AE A 0 AT R 4 B
27

(HEFER 2] SU0E ek A R EUH 25, Bk
B TR BT S B 24 W) m] el B 2 25 1
AR ROV (SR, RGGIER B AT ) .

BRI RA - Bl R 25 W D s AP B 77 2
—, HABURRCR I R AT PR AN AR AR
SEOU AR 2 ICU SBE PR B A SEA 250 .

BB 2 2 S I e R R HiSF R (EF SRR
Je ATFGHETT M SR 25 IR e 25 s
TR AR AT

N I Sy BT 2 24 SR Y, 2 DR 25 2
— B IR s e e A S AP L EL R AR 2 g
FEHIC, P35 B Im] AT 7% A s fn B 2 o %o T D RE R
figt CHILIF I BR 2K <30 ml/min) ) A, 75 P8 24 55 LA
A7 IR D 7

IR e G MBS HERT A, JLF AN 5 R A
R, PRIHCAE e T 3 1M 3t 30 ) 2 AR e B SV
FEBH . RIS BIRAN 20 SRR 100~180 1,
RV PE T B RCE P, BRI AT 5 DRI 3

Fii 2% K e h R0 Z5 R IEAT LR, B AR
B AT (], VR I 34 A 45 I ) e e i
BERAEARSER . 1A 2350 RCT W51
Meta 43 M7 EL4G 5 AR R 2R 25 W0 L, B 25K
JE R AR R ALAGE <R A RIDILABGE C []  JIRE AL
[] K2 ICU A B ik 1]

Y RIE TR RIERTAY) B VE I A 25 K e
B 5~ 1049 , 22 4 B Rl 5 , 6 IR 3l g 2 A i
A A B T 25 R o (R B 25 S 4%
O AR s G, K0 ful PRI BB 1 AL AW iE <
ifTE]

B 2 24590 T2 B R R s K
EIREI I, e R FH P R . ATFEHEE I
AR S B E) kB S A, RO R RN AR X
/No AFEMEVE B TR R BUR , B R TR
R AT I 2 RS U

= B3 S

TAE F8 T A BB | SR T
R HUMOE 2R 7 SR N R R AR B B AR
B UL, AN [A) Y AR W 4P A Y B 3 R AR R
12%~70%"""", EEshn] SEOEIMEAE , IR ALK
S B S B a] L 2 e M A, BEERRE NI
W i Fi AT AR A ) R PR R, I AR, ks A
U, AR AERE T, e IO 1 , s AL
Pt , Wl it 47, 4 J BLRGE R[] A TCU A B B
[T RPN (2T B R G 1 KGO JE (33 R L) N Al =
W BT A s RO 2 S o 25T
SRR A AR R 2R NIRRT
O RFCPKE o SR, o B AT BN R gk
A ANAE IR VP | D6 S e e L i R
% ICU 3R 18H ALJE h (ICU—acquired weakness,
ICUAW ) | T ik AR FIHRIE 25



FRARZER RN 258 2023 4F 12 H 45 46 #2435 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12 - 1165 -

(R3] Anfaf PPl i oA A R R 7

(#EFZR 3] M Richmond B 5]
P47 (Richmond agitation-sedation scale, RASS) F5E
i-8 2 PF- 43 (sedation-agitation scale, SAS) PE Al f&
HORE A SR IR AT, S ORI B i) s X0 T
Y0 87 FH ot 222 - UL DAY IEL 47 71 A0 2 1) B R A
PR 47 1 2% WL M B R M 0 (558 4 A, TP ORI
it ) .

BRI RA : F A PR T8 T A A
RASS . Ramsay 1147 .SAS  H i WS 4 IR B0 1k = 3=
(adaptation to intensive care environment scale,
ATICE) %5 , % WL % Al J5 2 A fik g X33 46 2
(bispectral index, BIS) . JJL 4 i 3 3 73 % (motor
activity assessment scale, MAAS) | H & T 38175 A& HL
fif (midlatency auditory evoked potentials, MLAEP)
5o Horp RASS FISAS ¥ 43 ik K H ff B 5 A |
X H AR EA REFAHE R PE  BESR IR LR 2y
SZ/bn =10 P A S IS 177 S

TECA B Z R BT 227 5 T RASS I SAS
JE VA BRCFOR JRE R B O A A BRI ] RE Y T
VE S 2305 SR TA BRI 79 (A5 BRI E R
FHRCT WL R, R AT RASS PRI T iRT
AE 45 48 HILAK 38 B[R] L TCU A e Bsf ) R0 A o s
6] o SASTF BYML s I S SN, e s 1 5 PP A
WA /D, 2R T8 i WS SR AT Sy B ) W A i
TREE, HA — 7 JR BRI . RASS 55 SAS (R OGHE
AT H IR RIS A8 AT, Lok fad B2
AR 259 D ARG R

Fe 32 o 22 -JUL P BRI ST 1Y BB, Tk R
FALEFFDE ST, 20 VLI 2 R e I ] 4 S DAk S Y
BRATTE R X T 2 R A AR AN R e B L
M BPEIEAL U5 5 4% BIS \(MLAEP
5o BISERARERI A, I Pk, n] shas AL PP AL fe
WRIE . H2 BIS{H 5 2 B A i # Al 15 1 52 0
T R PR A NS TR REIX 23 F AR B B I 24
Wy 75 B B P AR, 7 R e R 1) 55 ) 2 34 hy B

(1R 4] X TR FI VR B, 0 I A HAE
SR AT R

(HEFER 4] XTI e EAE 8, L
TRYT bR S 1) A B SR, AR 5 ) 2 2 B
B Ll e B I REIR S AR R B R T 3l S
VAl BRI VR AR SR L (S 4R T PR SR BUR) .

B RA  7E IR IR 8 B AR AL Tl B AR

JO AL |, 4R A T i B il R B RIR AR
L AR T IO AR AR e 1 7 A B A D B A A
ST A

RASS PF 73 =2~ +1 O HR B, -5~ -3y TR 4
FiFR TR E DIREASRRE AL TR I A B Y
B LS TUREEER . LN A 8 I RCT BFFY AN
18 I3 BAF F 5% 11 Meta 53 BT 25 AL 3R W1, ZE AL M8
SSEHE B F DY A BEFE VR AT LA AL
AN TH] TCU A B I 1] R g A IS 1] - 2D I 1
HL A 5 4 fifi & (ventilator associated pneumonia,
VAP) ; {H7E1% Meta 70 7 T 2 35 1) RCT HF 52, 5
TREEL AR LU, VRO 22 PILBI0E I ] A B
s FER T S, TR I AR 45 FE Bk AR
SRS A LEERIT ST , T REAFTE (i foy FITR 22 P R 1Y
AL

XF AL T RO | 2% B DI REAN TR E R,
HAA TR LU 88 B I RE , E 2 AR LU T
B0 (D) BLGE ML B AR 5 (2) 7 5 2 PERE
W 5538 25 5 4iF (acute respiratory distress syndrome,
ARDS) R 55 25 T J8L7 R i 22 UL PR BEL 3 0] AR b
AL I AL B IR 2 AR I A 5 (3) L
B R Mg SR SRS

(EIRES] WK f ThRE AR ] PR BT 7

(EFZRS] HATEEBTEAZLGYA
KRR ERE NI A SEHEIKE . 1 RITE SR
A PR L I L SR, R A o T s Rl 4
J AL E A ) A TCU A3 Bt B (1] (55 HE 7, IR GIE
i) o

BARUERA : HATIm R B T s B
WA R A RS (A bKas & S P ) (TN
By A SCHEIKE o 25 IR S 2 Bl T e
FRAEMATEA

ICU fie 8 FH Y 2K A S 25 ) Rk w4
B4R B R R R AR T R E
AR S INBEERIRRE 2 TN ATT 6 0 BA
LE N E MBI R ST NN SN e AT STRS
ICU {3 Big B[] 1AL A 38 A TR)> 1 340 A
2 088 14 ICU fili 4 £ 75 1 22 vh 0 BB A 5 45 2R (i
7 ORI R R AR
U2

PN TH B AT AR RO A T ) 5 P i
L R R ) OB M R A . 1A 23 T
RCT #FFE 19 Meta 230 M 85 R Bon , 5K R &2k
PIAH LG, PRI I BE AR A0 TCU A3 e st [|] A K ML



- 1166 - FRABSE R RPN 235 2023 4E 12 45 46 %45 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12

AR AN R A FE 2R TR M o PR 1 ) I I A
A FA A 4 FH B AT 0 S AR A | 00 I £ 8 2
AEZE R 2% a0 AR, O B R 2 B T . HeAth
AN RS2 7 6455 v il =R ILAE 2 J iR 6 K2
A2 G AR AE

A RAEMKE EA SRR BUR PR E ] B2
RN ER o B FAER T i R BT R g
GABA Z & , 47 JEFC K A 5 00 &) T e i, Jf LI
Wi /b o FF T B B A 1 FR A R A SEFERRE 1)
T BRR B, NI 4 2550 . T o 4 R E
WK S e ELAFUR AR H L 42 B Al FH AT sl B 2 25 1Y)
Fok . 198 A 36 3 RCT #F 5% 4 Meta 43§77 Fl
LI 4H A 100 il f& 5 5 19 RCT AF5E 45 R s
AH PR R P By S R 25, A 56 9E
I S BRI T LA 45 S LCU A8 g st () ML A A sk 1]
RRARG I 22 IXUBGE , (RS 1O 3l ik 98 R A o e 1)
R TEAE B AEE 30 d 5 LR R i B g i ]
B2 S IG5 o A, LI A 3 904 filf5
BIMLIE < 6 TR B RCT BFSR 45 51 R, £ 54T
K 22 BH i 1T FRAIK 65 %7 LA 8 41 8 A9 90 d i At
BN A P2 FTIR S e L AN B R R S A1 i s A
OBt 88, BOHE 1CU 257 0y 771 et B I3 Y 4 K
TEIHIE] o T B9 RCT R BASN W95 > 2 1H , ML bim
SCERE B E T, A S K S B AT AR S BUA R T
L AT EE Z RIS ERE R R . BkAh, T A
FEFLIK R B B B Bk, X T HL B ARDS 1 4%
o DR BRI R IOk G L ol

(iE) R 6] W fa H i A 2 S il B B A
P, R ORI 2y 57

(EFE 6] WP S 5 M 7 S it FF 7
FHE UG A UCE LA T IR MR (R A S ik
) .

BARERA IR TAE ol Tk e 3 AT IR R
SEWE RS BEEERE, DIEAIRS,
B3 o PR 2 R R R G B . H B e] 3
BE PR S A A RN R L b 2 5 i 2
FERAET FE IR N IR A R AT BB ]
H AT TR 31 24 50 ) B v ke = RREAR 22 vty
B RCT A FE R o W IR s T A8 8 I ot A s AL
R , bk S AH OGO B AE , A HEUE B
TRAPPELI I o XF Tl PR DA 25 S A8 50 A7 IR 458
R IR AN IE B R R B %
ANBLEIRYT AL o7k 5 B 55 N\ B S0 A R
H DB TS TR 2R (EN N B B

kU PSS TN

(e 7] XA A Y W AE ERE R
B S A H A H W (daily sedation interruption,
DSI)?

(EFZIN 7] XT3 B 0 U8 4 o
W fes, 7 0E F8 3 EE IS it DS, LA B AL E R Ve B A
(SRR, P YGIEE &) o

BB DSR2 IR a2 it # b, 45 H
SIS T 5= AR 25 ) (R85 B T T TR, LA 56 BT
e AR 4 1 S IR A T A 2 T BRLAE 4
gl B RS R B ERR R, DD R 25 R
R A BT 4R B HLBGE S ], B Im R U

Xof TR B B 0 S, I DST {HL)
FH Rl 2L PA) BEL 0] A 7 17 W5 78 TR A 4R
B 2 1 AR R R AE N LSS DSL, Junior
P Meta 43 BT, 0T 7 B SR 19 892 441 &
VU S DSIXT R UG B 52, 45 R
NP2 ICU J FE 38 A B s JE A8 AL BRIE U IR]
ICU R BE i 8] R AMA A 3 A8 R MR DL %
R TCG T S (A A A AT e 1 )
4 (MD=-5.05 d, 95%CI: -9.98~ -0.11 d, I’=
69%). 1AM A 4535 RCT BFF53 Y Meta S3Hr 45 5
/R, DST AT I 25 4 A AILAE U [ L TCU £ B i
[F1) L N 1), e AR A8 VDT R R AT D s 2% 1Y)
R AU 5 7™ i AR R B %) R AR A T R
(#7P<0.001).

D i

B2 Z M AR TR — PR AR
PEINFIRE RS . o R B 5 FA RN AR ) %
JEVEZRIR RRRIE . Z2Fh R 2R AT 5| S M I A oA
BFVE L RRAE R T AR BRTE Bk sl
ST ARERNs AUGE TR e AR S 8 e
FREVEAY o BE R A L BB AE K R E LR
ST A ICU A B B 18] DA K AT e e bk ], 38 A B
B HIFIR LA, H IR Zh R i 05

(iERE 8]  Anfal PP-Aii fes BEAE B M 2 Y R A 7

[(#FERS] XA ICU B BB
PF- Al 7 (confusion assessment method of intensive
care unit, CAM-ICU) 5 5 JiE Wi 37 & % Ui A & %
(intensive care delirium screening checklist, ICDSC)
YE R 1CU S RIS S PPAl T HL PR & SRR
HHRUEYE TR )

BN EA - 15 2 112 W 2R I PR A A Kk
s AR (RASS<-343) LIk 5 TAEA R



FRARZER RN 258 2023 4F 12 H 45 46 #2435 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12 - 1167 -

AT A RS AL A 56 BUPEAL X T RASS>-2 43,
AT B2 MG fE R P Z 1 ICU B N FLE AT 15
2 W DL B RV R R E 2 VAR T
HAL$5 CAM-ICU HIICDSC., 1144 A 9 T B 5% Y
Meta 73 H7 45 B i 7R, CAM-ICU i 22 3P4 4 4%
TP R 80.0% , 57 M 95.9% 5 ICDSC X i %2 1A
Y ERURR B Ry 74.0% , ¢ 5 R 81.5% , 5 ¥R W4
B IR 7 . 1A A 41 T 56 F CAM-ICU &
1CDSC PFAf; 7 i S B RN R S B A9F 9 1) L A%
Meta Z3 BT 45 4 i 7%, CAM-ICU ZEHERR AR ICU £ %
BRI RLICU AL SR A 2 1 L
ICDSC A ¥

(B 9) I fiE i A5 & ] i B A (%0
BITEZ?

(EFEERI] ALY i &
%, UL AR 259 i AR R AL A By = (L4 L
T8 R AT R R AR ) AT I 22 1Y)
K CRAERE , P HAETE N , HEFEA QUL E <
PRI 22 F A A SR FE IR TR 18 2 CRj ey, h
AR -

B 5 FiE 2 AR 259 1B KR YT,
LI 4h A 104 FIHLAGE < ICU B3 B BENLXT IR 56
S5 0 R R B VA T AT DA 4 R 2 ) B
BUBHE R IR] 75 1 AN 5 TR 5% Y Meta 23 BT 45
W R 2 1]k /018 2 R AL a] , BRARIE %
B FE RS A0 5 3 T ET REPERR 5T WoR AE 2 00R YT I
FE TR A B (RO 35 /D 2 R 2 Al T R
o B RGN R TR EOCH
I T AV DA 3 A R AR e EE e b B
A ATk R ICU B B ICU MLBIGE < B &
HiE 2, SRR AR CTIE R
VIR K3AIT , 1 AN 77 TREHLETF ST () Meta 3 Hr
o A7 SEFERKE W] LA D HUAGE R B 2R R
Az 46 50 TCU fE BE R ] 2 5 B AL AU 28 Jt 371 %
WEBIF ST S 1 3040 A 4 351 RCT #F 5% (1) Meta 23 T 4%
47 5 735 SRR IE BN B IR 22 R 26 8 HLMIGE <R
6] ICU A BE i [a] A3 e A et 1] A &% 28 d PN A A7 e
fia] 525 AN R BE BRI TIE 25 1IN
272 I FEAE I & ARDS H & 1) 22 Hhn BEHL X HEATE
FEIR  ATT 25 (B &7 AT ) AN FRARIE 2 & A4
TN AAE A1 AE N HK O JE B 5 1 A
162 1] 1CU AL E S 1 BEAIL U 2 B ) B A
G IR /NG T ] ek A3/ 2 AR5 2 SRR A
AH LU ARG S ] TCU 3 B B[] A 7826 22 7 T

Gt E

R B

22 Ffr PR 2R T B o I W s FERE A T B, iR R
g | = 2 W ML AP R B YT A ek AR
A OEE B, 25%~50% 1] B ICU 3RS
WLTE 3 5 38 43 R 3 mT R i kg B0 W P s 2R A
FIAIN I 5 AR BE R A o I B T 2
1CU R A5 4 LTG0 A& 22 % 8, 4 J AL B R
(4] \TCU B[R] R B B ] A 4003 gl bt m]
B A R =0, R A 5 R IRYT Iy & YA
X, 2 AR AL PEAR IR (0.2%~2.8%) AR J1F [
(0.9%~3.0%) . B 18] (0.3%) . Ifil & F % (0.2%~
5.0%) 0Bt 33 (0.8%~5.0%) = AN | i Il R
SV AR A RRAR . IS SR YT I AR I
GRS IR R AE I R R R &

[1BIRE 10]  WF W% 5 JAE A 2 75 Iy ifE 47
87

(PEFEI10] WU AG T A8 3 T DRI
Bl AR as , SO I e F00E A5 HEA T R SR
I7 (S5 ARGEYE T ) o

B3 BA A5 FAE R R AU <L RMAR
Bl VRN R UASCBUR R LRI 5 2 1 A5 1
5 B LR HIPEZE 4, 13 ICUAW , Fe 4
SR A AL PRI M | 2B AL AR ], B B R
BORIERE AR R W A 16 T 1A
A ST RCT A58 A Meta 730 M 48 S o, FI0 15
BIRE AL I ICUAW 1) & A=, 45 5 AL AR 38 R (]
TCU {3 B B [ A B B B ), o3 o s 15 L IR
D TR KRR A VAP B & A o RS ol el
PL3E ik Rk 30 i sh A 3 Bhas 3 (An Ak ST | AR 1A
B R RAR BN ZRAE ) SE i . fHAE A8 5 N
MUBHE | I 70 P 24 0 U e Ik e 25 Ak O gt
4 4 (extracorporeal membrane oxygenation, ECMO)
TBIT AN B LA S 3% 20 A D IR R A
B IO RAIE, M R R T R 3

(1B)R% 11] PRI fE F0E A8 I 2R YT Y
TEUR A IR FRAE?

(FEFER 1] XT3 8 )2 K 0P D G
R A P W s F A AR A, ORI By, (0 RS
Bl 1) 588 15 55 7 3B AR A AR S B 1 00 3 B (55 4
15 ARPAE SRR ) .

BB - il 30 ) 2% RO IR D) ReFRE | AR fS
TR YA T T T B R AR T SR T R A
TWl. VRGN 24 55 SCHR ) Meta 23874 3R B, fi 5



- 1168 - FRABSE R RPN 235 2023 4E 12 45 46 %45 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12

i JE A s S AR ER P R 2 B B RS
S22 5 AT R EVEAG . TR DI RERR A R AR
BR L0 N 40~130 YK /min; F 3 3 Bk E A 60~
110 mmHg(1 mmHg=0.133 kPa) , 8 U 4[5 A 90~
180 mmHg. Il T 75 22 M08 76 1 25 W e 4 I F AN R
i S5 T IBI Bl 1 2 ) AR ik, BV EARER
1#<0.2 pg-kg ' -min PEAT R SR LA,
B 20T Bz s R 2 R 20 65 B SE IR 3 . I
W 22 Gt Fa S BRI 2EK < IR 3Rh 5~40 Y /min;
WL S W A MR (fraction of inspiration oxygen,
Fi0,) <60%; W 3, K 1E JE (positive end-expiratory
pressure, PEEP) <10 cmH,0 (1 cmH,0=0.098 kPa) ;
A E ML A (oxygen saturation, SpO,)>88% .

SR Z TR B 2 R G S B
HF (Glasgow coma scale, GSC) PE47 | B RGBS
(AT BT JEAR BRI S ) LGRS TR OUE A HEER
W B AR E (i TR S 3 i 2 B (BB
PR E SR, O Z KWz sh55) 4 T
ZRGIB ARG E SR EE NS, B
SRS B9 7 R A 2 B IR YT Y
SRR AR RFRRAE O, QHIEI e EAE S O
A s O LR B, R 3l T iR B IR T D F AN
G, (EL A ) T R AR E IR PR T
SN HEAT RIS SR YT

(EFER12] FWE S R, b BeE
TEIR FR G AT E BB A T 2 RN R B (g
G 1AL A ) I R A5 L TR SR T (e S ik
LLLDE

BRI A < [K 18 BE A BR i) B AH SC 0 R ik
Z KRR IR R AR SCHE i o, fe i o 7 40
1B B IR ZHUR L TR IR 50 B LAl -, A
SR A AL A A B O TR SR L R fE E
i S8 TE B sa A, AR AN S
WRAE B 22 S8 AN A SR A e ZE RN AR IR B A5 (T
ORI AP ) I B R AL iE SR YT

7N B

5 HRE S5 1) B IR AR i R B B T R L
43 B8 58 A e B MR S S5 LA R B IR 445 4 25 5L - B IR
SRR Ak BRI R DR A A, P A o, B IR Ak
R, AR PR 23 13 AR PR 23 2 10 e A
I A DR HR S0 3 303 B AR A P R 5 35 B R P
0 BEARBEEA T 2% o 52 M0 P A R A6 A R IR
1) F B AT AR PR R R R . AR
N R L AR SR BT S R Y P B A IS R

B 73 WYY BEZE HUAOE 25 (WA 2 | i A8 T
PEZS PiAE R BURBEFR) T OB S R (R
T3 HEIESE) s R R A AR M O i
aE",

(a0 12] G ey 3£k 9P 0 s oA A6 2 B IR
Jii 7

(EFBR 13] AUl ] 2 S i R
(polysomnography, PSG ) Fl1i% 5l 1c 5% 1% 5 & L IEHr
T. H L)L & Richards-Campbell B HE 7] % (Richards
Campbell sleep questionnaire, RCSQ) %5 F WM T
LV 8 s, o R A B B 5 (55 47 IRGIE
i) o

EL U5 B PSG 2 A R B IR 20 1 245
i (H PSG Ao A if5 2R i N W 0y 4R 2
o 1 45 22 i R 2R 5 M), 45 R 30 B 2 B I A 4
Uil 1, PR 22 M i B AR AE TCU H Y P 32 B4R K
RRLH o 1% 2l s AT LASE 2ok 0 i B A3 3 %) 7
Ok S e R85 1) BB I 5 2 Y 4, (E320 vkl
il ICU A8 2 i BEE IR P[] o S WL T B vp iz 1]
)T Z W RCSQ, 1] LA H 47 B0 /B A e 5%
Gl T IE B ), — D90 A 132 T AE M A [0 o
PEWT ST Meta 73BT 45 5427, T 8l ;U RCSQ
5 PSG HA —E M, LT VA 45 A fE T
iE SR T A AR

(1) 13] WP it ] LA o R i o 7 i
I R A T 7

[(HFEER14] EWUZEE N ZGYFEZ Y
T3 1Y B T A TR SR A < R e R R 1 B
M [ Rt (533 47 L ARGE SR SO0 o

EARUERR  1CU Hpr 2 A 28 24 AT RE XS £ 5 B B
FPHERENAL , DR IG AT oF BRL— PRT % A Tl Xof A e R ot
PCRAT IR, A SON AR RAL RIS B . 25W)3R 9T
D510, H A BB IR SRR A 25 ] B B
ICU F8 7 B AR T 2 . AIFEIE S, 47 SR HE K E At
R AT A R B R AT AR S5 4, BB 22 1 & R
R AR it AL RO BT SR PR T
PR T < O BT TG A5 ISR B B 4% 08 RN J
IH 27 fifr £ RIS I 26 , 24 1 X695 9 R FIR: 7 A8 i3
AT PR T AL 45 B A TCU PR a2 132 (1]
AE R BES TP BT RS L RIRIRE . O
SRS ICU SR A B R R 2 — , B IS DGR
EA AR TR B ILE AR, AT
3039 RCT W58 A Kl RCT BFJE ) Meta 43 M7 45 5
R Al SRR BE AT RE A LCU A MR IR O P



FRARZER RN 258 2023 4F 12 H 45 46 #2435 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12 - 1169 -

MG 2 kA (AR S vk , UEDE AR, H AT
EA BT R, Tk T B2 21 25 R ™ E
TR 45 [ 25T, FEGSE TCU HR 55 B R I A SE
WA o LG B A AR H R AR T R ARE 22 Y
R 2 i, (H X R AR S A B R R A R
AR

£ PRI R G WL 5 A 0 B LR SR

[ 18] R 14] ARDS F 3% W0 f] 3% 4 48 0 4
Flg 7

[#EHEE R 15] ARDS & # # IR I ™ & &
J3 R W W 9K 5y 58 55 SR 0o SR B, L EE R ARDS
FE VR VP AL B TR B S s ARIT R
ARSI SR SRS, T FE A il L A
7 A 22 - L PN BELAE 77) (48 h A ) s HiAth ARDS He
VPR B At A /M B U 35 il 3
Tl (B, P OEE ) .

BERUEA : ARDS HAT = B = bk, ARDS [ 3
BRI PR 0 F L H 09 R R AR AERE L A HL R A
P PR AR P R IR ik 2 LA R S i 453 477 s R
H B BT, [ R Bk e f 45 VAP K
ICUAW 7£ PN SRR B AT DG I E e 2k

FE AT R AR S 25 T, RN A LT e B
AR A B o B (D) 2] 1E R R R
et /R E TR EEAE A B s (2) A IE
4 PR S 4 0 =X (Can R Bst Hp 1k T B3 AR, S R B
ECMO %) 5 (3) P75 FERE AL S50 CAnmg st ] ik %
U PEEP 7K 45 ) 5

XF 4528 BIHLGE S W ARDS B3, A
N7 AR Ry BRI LA 2 B LA B 2k L —
T B ATL X A 9 S8 7 i 55 A J@ AE AN 5% 1 s JUL R 9%
Sl AR LT AT R AR AL A AR 2 A I I A3 3R
ARDS 8 #EUURYE A R RS , IELR 51746 iR
BT IK Bl | 4 B i T K T S 4 S 43 G
Bfo TEEJE ARDS U, 757 2 Fikdb B S JC ik ek
S 2o 5 11 I 1R K )y S SO St IR, T %
JECR R , AR A7 ok Z IR IE 1 2 bt RS F
FE s, S R AR i AE K MU AGE AR [, B4
EUITEA G 6 R R R e D R
BRI A] , I 2 ST DST. X K 250~ B K T
JE ARDS #5186 € 803 0 B &, BOR U /B
B, H BYFE T LA E S A2 B 8 A
PUEMRPE A E 7 PR e R Bl AP
PRI 7 0 el 1 T A T 3 e e 3 g P [ s
R e O L& i NNIEA T S

A B EA, TSI YA LA AR
—IRGIFMMA T 526818 COVID-19 7
HARDS 3, 9125 & B SRE T LLS 21 H bR fH
TR I ol 20 BRI B 25 0 (o EL R R AP R
PR 7 LA IR SR A W B T BRI AR I
Hy R — R R .

P2 - B PR BELS A B L SR L A
— A R SR A PR IR B, B AL
o Bl KR Meta 0 AT 45 5 WK, 2 LA BEL
HEFI AR ARDS B8 08 52020 4F & & 11 14
4N 735 RCT WFFY A 1 598 1] £ 35 114 Meta 4B 2 42
TR, TE R 4 vh 8 B ARDS B, S 2 1
Z5-JL A B 790 (<48 h) B 18] W i 3 14 05 20
KM N 28 AR AL R I IR, (B 5 A A 221
PAY L 710 ) PR B A 2 A EE T TS A L P 3, 90 d i Bt
RIRTC 225 . Sy 4, whze-JIL P BH 700 0] fig S 2o
Z LA 2R 48 LLAM LA I & | 40 B2 R A TR
ik i o AR 0 L R | O R A A PR e A
ARDS [ T N 1A 30 5 2 e AT A A il
H A S35 i # B ARDS H 25 HLR FH 4 25-L
PRI BEL TS 35107 | AELXGT T 78 43 BRI 4 T v [ IR g
UK B B LT 4 T R (<48 h) i AT AR IR YT ik
$E DL Bl P 308 A R M7 38 A ) St

i & 5K T3 (recruitment maneuver, RM )5 £F
T A E PSS T R E R (RASS W48 -5~-341)
IKEEAT , o BT I o ol FH P 22 - FL PRI B i 700 1
52 40 emH,0 <E £ J7 TR 30 s B9 RM ik
ARDS & ¥ 76 TR B B i S UL PR s ot St
FE 55 VI 5 P BT AT 4252 R () 38 A 0 P 1ok 2k e
CRAE ¥R e SR U |, T RS i 2 e i A 7
WLPRIRA BB s 7E B T JAMA %2 09 1 5095 X 9 4%
120~ ICU #4711 2 o BEH LIRSS 5T T, 3232 RM
T 22 PEEP 1 52560 20 5 51K PEEP 445 i) 3w (19 X 1
ZHAH L, - UL R LR 7500 F el FH 7)o o

(B 15])  JOOIHLAR I 0 18 4 BH 2 1 il
o (TRTRNE BELA ) 2k T AR S 3 A e e B L R

[(EEEI16] 1252 J0BIH LA A 18 BH A
SR AE B — N DL AN HE A S R A (SR A
7)o AV PR AL S EE i 32 A, @
ICU 2 U1 W DR AR R B (55 422, AR GE 4
i),

B3 BA < 12 FH Al 20rE &V (OO0 =2 pH
{B>7.25 A 4% Hp B P W M R vp 2 FR ) TG B3 T
O R T AN WD R LA LR



- 1170 - FRABSE R RPN 235 2023 4E 12 45 46 %45 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12

A KU, g A B B R) BB T XU, TE
BB LR AR A ERFT G T,
AH 36 A A USSR BEL A, LS G P WA ) B
TR AR o AH A0S B8 AR IR T A B A A
FE TRV 7 14 T AT R A ML R, T
JEAE 1CU % ) W D S AT S it e 3 B LA /55
B3 S A 32 PE . 13 50 548 BELG 200k AR A
FIF W vy (1) BEATLGT BRBIF IS 8, DAVRAE RS B AR
PRAE TR, A7 EFEPRE TR 4L ISR A AT
WA T I B 25 W AL, 4 BE A A SR ICU A Be iif
fi1] & 35 P A (P<0.05) ™, (HR 18, 45 R 35 1 B
W AT R IR BTN 2 KR I B RS
I AL s A IR RS AR TN S AR = i}
EHCE BIMLAGE S, AS T3 R A R ok 2l
AL

[1BIRE 16] A7 QUMLAHGE 0418 BE AW 2ot &1
SR o] BE R B R R W 7

(EFEER17] 2B 2k R VEA QIS
AR VLS VR B, S St R R IR T
(SRR ARG o =) o

B BA B0 AT QI ATLAE SR BE A 2k
PR BE A 2 2E H 0 R R it 2 A I
B ME AP AR ERE R TRLE 57
FCPIE T PEEP, I8/ DS A5 9 & AR DR e s T
FrReik 2L B 0 R S B KOE AN iU fel
Zo-WLPIBE AR ), S v RBOR B B 1Y A P, 4%
A AU A )38 A T RSP s e —
A 61 RCT [ Meta 0 Hr 25 3 s, SRR —
R L, 28— R 24 Wy 4 L it
& LCU A g sf [i] AL A A R , 22 4 52 24 I 3 il
Bfa], b 547 SEFERKE LU, R R 2 i
TR Ll 8 51 22 B2 VAP R AE RIS . —FS A
52 I lfs PR % BRI A Meta 20 B 45 0 R, 5 9%
FIVG P R IR EC R TR B AH L, A7 SEFERKE 7T 46
JEALARGE TR ], FLE 22 19 & AR R B IR T IkGk
et

(18R 17] A5 QML % FAE 22 iy £ a0
] VEBR B R 7

(HEFFEI 8] A7 OB E =AY F A 27 g A8
HERVCR LG T EE (I IROE s
), WA BEE AT i A R 2B PR B 390 54 72 L (R
WEPE ) .

B8 BR « T 2 iy FR Rk A TE A RH
A AZ IR 1z B TR IR A, R

A BRI SR R R LA AL Y
B2 H A ke G S R R B R, TR L
SR < Tl P VK0 A7 SR ) s ol e R A R ek
T I BK B BE 5 H B A HILAS ) 4 | TR b 2 8B
A EHZFR e M IAE (82K R E) A TR
PR . A A BUR AT S A B
N HUA ] 4 0 A0 w5 E, m i A 4 2= UL 1) BH i
N AR R R H A T RS R TR P
B o8 FH T RE S i L 2 [ B A DG IR | S T LA
A5 L XU , DA I S A0 Ao 22 - ML A L3 750 1 DT 45 24
U/ T2 [ B2 9

[BIR% 18] ECMO f8 2 U faf SiZjita SR F 4 7

[#HFEE19] HEWUEZ ECMO LHE B H
ARG HL I 2 5 1) AR BRI b B IR AR SN 5 75 25
ECMO I X Ui B i 25 W 25 R 8 124 05 i AR
i AU AR B A R 2 50 o (ISR IR GUE
i) .

BEREA : BE t TIF I SE A vk S in
T LS B SR A Tek e IE 7R 2 H ECMO, iX
SR H S T ARDS | AT G | TR R
BELAT 22k % A i R e o Al L P 0 0 22 o . LA
B AYA 7 5 L 20 72 B A 1 i il A AR S 45, A L
FECE )AL BRI b B AR S0 7 3R HL 4% 1 D

ECMO [ 32 55 3 I T 2459 32 W5 i 258,
OBk TN B A B A ECMO S 25 HoA R
R EEAIEMN, WA T Yt sh 7%
(pharmacokinetics , PK) 4§ 5., T H XRS5 &
FI45 A R 25 g m o g 250, 28R e (udg
EPFRIE FF RIS ) (WKIRWE S TR M A L4
Wk A5 FH AR LR 25 fh A R IR VA M S 2R
FIE5 6%, B2 WA /E R U 5, 2591k 5
A FEAS IR R, B/ M THE ECMO B # #L4
24y 7] 2 (AL 35 W) ey 0 o 7)o S 4R 59 ) DAk B AH
o7 )RR B E AR BB T REAE B B I RS
25RO IS RS2 A XU o A ME R Y PK
3% ECMO 48 B A VR FHRZ AR 6 B /N, 5 25 K e Al
Fb 07 FH S0 e 114 R 25 R ) ) P9 B0 244
7 10 ) A (LA S 8 e ) o AR ) | IR 38 2
R RO A e s B ) B A HL DL ek B
MBI . YA M I R FH R 259 , B AT
AR A E A DA A X B A 2 B O I R R R
Wi ST AR R R 4 R T AE ECMO S2 3 R s 1E
A SRR 58 K a sh RIS 3h , RIS v



FRARZER RN 258 2023 4F 12 H 45 46 #2435 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12 < 1171 -

fit” ECMO (awake ECMO)"", DLk /420 FEL R 259
FR i B O L, (0 H AT = 3 m PO IR 4R S
Ik PR S i o,

(E/m19] PR fo e B oE 1T RS A5
6% 2 s a0 i S it L R 7

(HEFE= T 20) BRI G e B 2 R
55 SRS B R VR IR B B IO ) R A5 IR L R 2
Yy, 5 R 22 TR 55 Ak mT s/l i Jik A 24 750) 2 (i 4
18, YRR .

B RR : A B A 0T e | R g L P
PRIXE T8 S SIS Mg 25 R L2 I R Bl , U
X T AT SRR A (B (o e INLAE (9 R 3, ks
AAFAE N T I D) e AN 4 B AU o B B S 7
U0 RO R BRAE 5 R AN R R, kG i B0
N R LA B R A 46 R B R
] o S BeBRAE b onT B R R O N s
TR 4 5 125, B2 QP URGE <0 B
AT BE IR ER R . AR E ST N T A GE R T %
WU A A AARAE A A B SRE AT I SR — A Ak
/K o R R BRE Sy 28 HIRRIR 1Y) B S5 259, ] B
MR RN B A S Ik R . —RME T
7HRCT ) Meta 5387 7 , 76 #f i EE s 22 ik At I
N5 AR 2R P AS R D8R R R E e R v
W ECRE IR, , AL R g /D Ok FH 24 700 o, 55 A 265 2448
FATEETAELEEH A, SR
AR ) Jik Ry P 6 258 BT 28 B 24 (G5 K8 Hi 25 K
JEFFR R ) F1 () B 245 ) (KA e PRI 1
A RFEIRE ) P48 o £ 3 B M 2 e — TR
B2k K Meta 4341 7, 5 AR F B AR L, 2R
DRk e HEAT R B ORI E A IR AN
InJCBIHLARE R A R RS x4 e
[FFEE T RIS e "™ sy . it k&
B —Fs AT 2010 2 2020 4E 9 W T 5 M B K
I RGN GG B I B SR R 2
Yy, Tk —25 BRI ) A i R T A7 L R
YAl FH P A i 2 1 (KR e B A7 S FERAE )
BE AR IO .

LRAM R R HEF) A2 JOm RUK % g B
e ), 3k g (BB TG BEBE ) | 3 F (2 DR s rhili =
BE) , 2 A CGE M= SR BEE —BEBE) , F 40 (b g REFAE
ZER) S (LT ERR R — ), 7 (A EFR
AL BB R B ), Fh R R (P 52 38 3 A 5 — B 25
B ), A S (R S S B ) , 1R 0 S (SN K245 — WU =
Be) , hiadf (F B KREWEE e ER) , AR (hH

FAFBERE ) , R F LN — NREEBE) , B & (LAt k
2 =B )
PEEM 5 (L RPFE ) - Rk (B B MEJs il
BEBE ) , = it RN 2725 — B R B ) , 3 4 4 (P9 22 523
KR8 — M E BB ) , & 2 4 (b R iR R Be )
e (I PYBERLR 25 —BR B ) , 5 4 5 CH#ERL R 7
R EERE) , R EA T HATH — NRER) , ft4 5
(DU RAFAEVE R ) , #hm r (LRt KR = ke ), B | &
(E MR AR —BERE)

BEREE: FAZ(RIUEPRER) , T (h H AL
BEBe)
ik R (R IR N

2 % x #t

[1]  Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of
recommendations[]]. BM], 2008, 336(7650): 924-926.
DOI: 10.1136/bm;j.39489.470347.AD.

[2] Robleda G, Roche-Campo F, Membrilla-Martinez L, etal.
Evaluation of pain during mobilization and endotracheal
aspiration in critical patients[]]. Med Intensiva, 2016,
40(2):96-104.DOI: 10.1016/j.medin.2015.03.004.

[3] Gélinas C, Harel F Fillion L, etal. Sensitivity and
specificity of the critical-care pain observation tool for
the detection of pain in intubated adults after cardiac
surgery[J]. ] Pain Symptom Manage, 2009, 37(1): 58-67.
DOI: 10.1016/j.jpainsymman.2007.12.022.

[4] Karcioglu O, Topacoglu H, Dikme O, etal. A systematic
review of the pain scales in adults: which to use?[J]. Am ]
Emerg Med, 2018, 36(4): 707-714. DOI: 10.1016/j.
ajem.2018.01.008.

[5] Zhaiy, Cai S, Zhang Y. The diagnostic accuracy of critical
care pain observation tool (CPOT) in ICU patients: a
systematic review and meta-analysis[]J]. ] Pain Symptom
Manage, 2020, 60(4): 847-856. e13. DOI: 10.1016/j.
jpainsymman.2020.06.006.

[6] Yu A, Teitelbaum J, Scott ], et al. Evaluating pain, sedation,
and delirium in the neurologically critically ill-feasibility
and reliability of standardized tools: a multi-institutional
study[]]. Crit Care Med, 2013, 41(8): 2002-2007. DOI:
10.1097/CCM.0b013e31828e96c¢0.

[7] Chanques G, Pohlman A, Kress JP, etal. Psychometric
comparison of three behavioural scales for the
assessment of pain in critically ill patients unable to
self-report[J]. Crit Care, 2014, 18(5):R160. DOI: 10.1186/
cc14000.

[8] Boerlage AA, van Rosmalen ], Cheuk-Alam-Balrak JM,
et al. Validation of the rotterdam elderly pain observation
scale in the hospital setting[J]. Pain Pract, 2019, 19(4):
407-417.DO0I: 10.1111/papr.12756.

[9] Li Q Wan X, Gu C, etal. Pain assessment using the
critical-care pain observation tool in Chinese critically ill
ventilated adults[]]. ] Pain Symptom Manage, 2014, 48(5):
975-982.DOI: 10.1016/j.jpainsymman.2014.01.014.

[10] Chanques G, Tarri T, Ride A, etal. Analgesia nociception
index for the assessment of pain in critically ill patients: a



1172

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

FRABSE R RPN 235 2023 4E 12 45 46 %45 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12

diagnostic accuracy study[]]. Br ] Anaesth, 2017, 119(4):
812-820. DOI: 10.1093/bja/aex210.

Zhu Y, Wang Y, Du B, etal. Could remifentanil reduce
duration of mechanical ventilation in comparison with
other opioids for mechanically ventilated patients? A
systematic review and meta-analysis[]]. Crit Care, 2017,
21(1):206.DOI: 10.1186/s13054-017-1789-8.

Damico V, Macchi G, Murano L, et al. Incidence of pain at
rest and during nursing procedures in ICU patients: a
longitudinal observational study[J]. Ann Ig, 2020, 32(4):
407-418.DO0I: 10.7416/ai.2020.2364.

Arroyo-Novoa CM, Figueroa-Ramos MI, Puntillo KA.
Occurrence and practices for pain, agitation, and delirium
in intensive care unit patients[]J]. P R Health Sci ], 2019,
38(3):156-162.

Torbic H, Krishnan S, Harnegie MP, et al. Neuromuscular
blocking agents for ARDS: a systematic review and
meta-analysis[J]. Respir Care, 2021, 66(1):120-128. DOI:
10.4187 /respcare.07849.

Price DR, Mikkelsen ME, Umscheid CA, etal
Neuromuscular blocking agents and neuromuscular
dysfunction acquired in critical illness: a systematic
review and meta-analysis[]]. Crit Care Med, 2016, 44(11):
2070-2078.DOI: 10.1097/CCM.0000000000001839.

AR B AR S EAE BE 2 2 TP LA 1CU SRR R HA Y T
FE R[] A fa R S B PR 2, 2018, 30(6):497-514.DOL:
10.3760/cma.j.issn.2095-4352.2018.06.001.

Barr ], Fraser GL, Puntillo K, etal. Clinical practice
guidelines for the management of pain, agitation, and
delirium in adult patients in the intensive care unit[]J]. Crit
Care Med, 2013, 41(1): 263-306. DOI: 10.1097/
CCM.0b013e3182783b72.

Rashidi M, Molavynejad S, Javadi N, etal. The effect of
using Richmond agitation and sedation scale on hospital
stay, ventilator dependence, and mortality rate in ICU
inpatients: a randomised clinical trial[]]. ] Res Nurs, 2020,
25(8):734-746.DO0I: 10.1177/1744987120943921.

Taran Z, Namadian M, Faghihzadeh S, etal. The effect of
sedation protocol using richmond agitation-sedation
scale (RASS) on some clinical outcomes of mechanically
ventilated patients in intensive care units: a randomized
clinical trial[J]. J Caring Sci, 2019, 8(4): 199-206. DOI:
10.15171/jcs.2019.028.

Khan BA, Guzman O, Campbell NL, et al. Comparison and
agreement between the Richmond Agitation-Sedation
Scale and the Riker Sedation-Agitation Scale in evaluating
patients’ eligibility for delirium assessment in the ICU[]].
Chest, 2012, 142(1):48-54. DOI: 10.1378/chest.11-2100.
Zheng ], Gao Y, Xu X, etal. Correlation of bispectral index
and Richmond agitation sedation scale for evaluating
sedation depth: a retrospective study[J]. ] Thorac Dis,
2018,10(1):190-195. DOI: 10.21037/jtd.2017.11.129.
Devlin JW, Skrobik Y, Gélinas C, etal. Clinical practice
guidelines for the prevention and management of pain,
agitation/sedation, delirium, immobility, and sleep
disruption in adult patients in the ICU[J]. Crit Care Med,
2018, 46(9):  e825-e873. DOI:  10.1097/CCM.
0000000000003299.

Aitken LM, Kydonaki K, Blackwood B, etal. Inconsistent
relationship between depth of sedation and intensive
care outcome: systematic review and meta-analysis[]].

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

(32]

(33]

[34]

(35]

[36]

Thorax, 2021, 76(11): 1089-1098. DOI:
thoraxjnl-2020-216098.

Weiss B, Hilfrich D, Vorderwiilbecke G, et al. Outcomes in
sedated with

10.1136/

critically ill  patients intravenous
lormetazepam or midazolam: a retrospective cohort study
[J].] Clin Med, 2021, 10(18).DOI: 10.3390/jcm10184091.
Hu AM, Zhong XX, Li Z, et al. Comparative effectiveness of
midazolam, propofol, and dexmedetomidine in patients
with or at risk for acute respiratory distress syndrome: a
propensity  score-matched cohort study[J]. Front
Pharmacol, 2021, 12: 614465. DOI: 10.3389/
fphar.2021.614465.

Pun BT, Badenes R, La Calle GH, et al. Prevalence and risk
factors for delirium in critically ill patients with COVID-19
(COVID-D): a multicentre cohort study (vol 9, pg 239,
2021). Lancet Resp Med, 2021, 9 (3): E239-250. DOI:
10.1016/S2213-2600(20)30552-X.

Garcia R, Salluh J, Andrade TR, etal. A systematic review
and meta-analysis of propofol versus midazolam sedation
in adult intensive care (ICU) patients[]]. ] Crit Care, 2021,
64:91-99.DOI: 10.1016/j.jcrc.2021.04.001.

Lonnqvist PA, Bell M, Karlsson T, etal. Does prolonged
propofol sedation of mechanically ventilated COVID-19
patients contribute to critical illness myopathy? [J]. Br ]
Anaesth, 2020, 125(3): e334-e336. DOI: 10.1016/j.
bja.2020.05.056.

Corrado M], Kovacevic MP, Dube KM, et al. The incidence
of propofol-induced hypertriglyceridemia and
identification of associated risk factors[]]. Crit Care
Explor, 2020, 2(12): e0282. DOI: 10.1097/
CCE.0000000000000282.

Lucchetta V, Bonvicini D, Ballin A, et al. Propofol infusion
syndrome in severe COVID-19[J]. Br ] Anaesth, 2020,
125(5):e441-e442.DOI: 10.1016/j.bja.2020.08.020.

Wang S, Hong Y, Li S, et al. Effect of dexmedetomidine on
delirium during sedation in adult patients in intensive
care units: A systematic review and meta-analysis[]]. |
Clin Anesth, 2021, 69: 110157. DOI: 10.1016/j.
jclinane.2020.110157.

Skrobik Y, Duprey MS, Hill NS, et al. Low-dose nocturnal
dexmedetomidine prevents ICU delirium. a randomized,
placebo-controlled trial[J]. Am ] Respir Crit Care Med,
2018, 197(9): 1147-1156. DOI: 10.1164/rccm. 201710-
19950C.

Shehabi Y, Serpa Neto A, Howe BD, etal. Early sedation
with dexmedetomidine in ventilated critically ill patients
and heterogeneity of treatment effect in the SPICE Il
randomised controlled trial[]]. Intensive Care Med, 2021,
47(4):455-466.DOI: 10.1007/s00134-021-06356-8.
Grayson KE, Bailey M, Balachandran M, et al. The effect of
early sedation with dexmedetomidine on body
temperature in critically ill patients[]]. Crit Care Med,
2021, 49(7): 1118-1128. DOLI: 10.1097/
CCM.0000000000004935.

Peterson J, Thomas W, Michaud C, et al. Incidence of fever
associated with dexmedetomidine in the adult intensive
care unit[J]. ] Pharm Pract, 2022, 35(5): 716-721. DOI:
10.1177/08971900211004828.

Chanques G, Constantin JM, Devlin JW, et al. Analgesia and
sedation in patients with ARDS[J]. Intensive Care Med,
2020, 46(12): 2342-2356. DOI: 10.1007/s00134-020-



FRARZER RN 258 2023 4F 12 H 45 46 #2435 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12 - 1173

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

06307-9.

Perren A, Corbella D, Iapichino E, et al. Physical restraint
in the ICU: does it prevent device removal? [J]. Minerva
Anestesiol, 2015, 81(10):1086-1095.

Kirk AP, McGlinsey A, Beckett A, et al. Restraint reduction,
restraint elimination, and best practice: role of the clinical
nurse specialist in patient safety[]]. Clin Nurse Spec, 2015,
29(6):321-328.D01: 10.1097/NUR.0000000000000163.
Kerber K, Zangmeister ], McNett M. Relationship between
delirium and ventilatory outcomes in the medical
intensive care unit[J]. Crit Care Nurse, 2020, 40(2):24-31.
DOI: 10.4037/ccn2020697.

Ai ZP, Gao XL, Zhao XL. Factors associated with unplanned
extubation in the intensive care unit for adult patients: a
systematic review and meta-analysis[]]. Intensive Crit
Care Nurs, 2018, 47: 62-68. DOI: 10.1016/j.
iccn.2018.03.008.

Lei R, Jiang X, Liu Q, etal. Nurse education to reduce
physical restraints use in ICU: A scoping review[]]. Nurs
Crit Care, 2022, 27(6):824-837. DOI: 10.1111/nicc.12557.
Nassar Junior AP, Park M. Daily sedative interruption
versus intermittent sedation in mechanically ventilated
critically ill patients: a randomized trial[J]. Ann Intensive
Care, 2014, 4:14. DOI: 10.1186/2110-5820-4-14.

Junior NAP, Park M. Sedation protocols versus daily
sedation interruption: a systematic review and
meta-analysis[J]]. Rev Bras Ter Intensiva, 2016, 28(4):
444-451.DOI: 10.5935/0103-507X.20160078.

Chen TJ], Chung YW, Chen PY, etal. Effects of daily
sedation interruption in intensive care unit patients
undergoing mechanical ventilation: a meta-analysis of
randomized controlled trials[J]. Int J Nurs Pract, 2022,
28(2):e12948.DO0I: 10.1111/ijn.12948.

Gusmao-Flores D, Salluh ]I, Chalhub RA, etal. The
confusion assessment method for the intensive care unit
(CAM-ICU) and intensive care delirium screening
checklist (ICDSC) for the diagnosis of delirium: a
systematic review and meta-analysis of clinical studies[]].
Crit Care, 2012, 16(4):R115. DOI: 10.1186/cc11407.

Chen TJ, Chung YW, Chang HR, et al. Diagnostic accuracy
of the CAM-ICU and ICDSC in detecting intensive care unit
delirium: A bivariate meta-analysis[J]. Int ] Nurs Stud,
2021,113:103782. DOI: 10.1016/j.ijnurstu.2020.103782.
Schweickert WD, Pohlman MC, Pohlman AS, etal. Early
physical and occupational therapy in mechanically
ventilated, critically ill patients: a randomised controlled
trial[J]. Lancet, 2009, 373(9678): 1874-1882. DOI:
10.1016/S0140-6736(09)60658-9.

Litton E, Carnegie V, Elliott R, etal. The efficacy of
earplugs as a sleep hygiene strategy for reducing delirium
in the ICU: a systematic review and meta-analysis[]]. Crit
Care Med, 2016, 44(5): 992-999. DOI: 10.1097/
CCM.0000000000001557.

RM, Kane-Gill SL, Svec S, etal. The
implementation of a nonpharmacologic protocol to

Rivosecchi

prevent intensive care delirium[J]. ] Crit Care, 2016, 31(1):
206-211.DOI: 10.1016/j.jcrc.2015.09.031.

Head ], Gray V, Masud F, etal. Positive stimulation for
medically sedated patients: a music therapy intervention
to treat sedation-related delirium in critical care[]]. Chest,
2022,162(2):367-374.DOI: 10.1016/j.chest.2022.02.011.

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

Barnes-Daly MA, Phillips G, Ely EW. Improving hospital
survival and reducing brain dysfunction at seven
california community hospitals: implementing PAD
guidelines via the ABCDEF bundle in 6, 064 patients][]].
Crit Care Med, 2017, 45(2): 171-178. DOI: 10.1097/
CCM.0000000000002149.

K, Alshamsi
Dexmedetomidine vs other sedatives in critically ill

Lewis F, Carayannopoulos KL, etal
mechanically ventilated adults: a systematic review and
meta-analysis of randomized trials[]]. Intensive Care Med,
2022, 48(7): 811-840. DOI: 10.1007/s00134-022-
06712-2.

van den Boogaard M, Slooter A, Briiggemann R, etal.
Effect of haloperidol on survival among critically ill adults
with a high risk of delirium: the REDUCE randomized
clinical trial[J]. JAMA, 2018, 319(7): 680-690. DOI:
10.1001/jama.2018.0160.

Al-Qadheeb NS, Skrobik Y, Schumaker G, et al. Preventing
ICU subsyndromal delirium conversion to delirium with
low-dose v haloperidol: a double-blind,
placebo-controlled pilot study[]]. Crit Care Med, 2016,
44(3):583-591. DOI: 10.1097/CCM.0000000000001411.
Devlin JW, Skrobik Y, Gélinas C, etal. Clinical practice
guidelines for the prevention and management of pain,
agitation/sedation, delirium, immobility, and sleep
disruption in adult patients in the ICU[J]. Crit Care Med,

2018, 46(9): e825-e873. DOI: 10.1097/
CCM.0000000000003299.
Needham DM, Colantuoni E, Dinglas VD, etal

Rosuvastatin versus placebo for delirium in intensive care
and subsequent cognitive impairment in patients with
sepsis-associated acute respiratory distress syndrome: an
ancillary study to a randomised controlled trial[]J]. Lancet
Respir Med, 2016, 4(3): 203-212. DOI: 10.1016/
$2213-2600(16)00005-9.

Perbet S, Verdonk F, Godet T, et al. Low doses of ketamine
reduce delirium but not opiate consumption in
mechanically ventilated and sedated ICU patients: a
randomised double-blind control trial[]]. Anaesth Crit
Care Pain Med, 2018, 37(6): 589-595. DOI: 10.1016/j.
accpm.2018.09.006.

Adler ], Malone D. Early mobilization in the intensive care
unit: a systematic review[]J]. Cardiopulm Phys Ther ],
2012, 23(1):5-13.

Denehy L, Lanphere ], Needham DM. Ten reasons why ICU
patients should be mobilized early[]]. Intensive Care Med,
2017, 43(1):86-90. DOI: 10.1007/s00134-016-4513-2.
Morris PE, Goad A, Thompson C, et al. Early intensive care
unit mobility therapy in the treatment of acute
respiratory failure[J]]. Crit Care Med, 2008, 36(8):
2238-2243.DO0I: 10.1097/CCM.0b013e318180b90e.

Lee H, Ko Y], Suh GY, et al. Safety profile and feasibility of
early physical therapy and mobility for critically ill
patients in the medical intensive care unit: Beginning
experiences in Korea[J]. ] Crit Care, 2015, 30(4):673-677.
DOI: 10.1016/j.jcrc.2015.04.012.

Clarissa C, Salisbury L, Rodgers S, et al. Early mobilisation
in mechanically ventilated patients: a systematic
integrative review of definitions and activities[]]. ]
Intensive Care, 2019, 7: 3. DOI: 10.1186/s40560-018-
0355-z.



1174

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

FRABSE R RPN 235 2023 4E 12 45 46 %45 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12

Zang K, Chen B, Wang M, etal. The effect of early
mobilization in critically ill patients: a meta-analysis[]].
Nurs Crit Care, 2020, 25(6): 360-367. DOI: 10.1111/
nicc.12455.

TR, WE R, KR, A5 1CU HLAMGE S R H AR 1)
WESL SRR 22 SR e IR GEITHR )] R T SobPeas, 2019,
31(1): 91-97. DOI: 10.3760/cma. j. issn. 2095-4352.2019.
01.018.

Hodgson CL, Bailey M, Bellomo R, etal. A binational
multicenter pilot feasibility randomized controlled trial of
early goal-directed mobilization in the ICU[J]. Crit Care
Med, 2016, 44(6): 1145-1152. DOI: 10.1097/
CCM.0000000000001643.

Schaller SJ, Anstey M, Blobner M, et al. Early, goal-directed
mobilisation in the surgical intensive care unit: a
randomised controlled trial[J]. Lancet, 2016, 388(10052):
1377-1388.DO0I: 10.1016/S0140-6736(16)31637-3.
Conceicdo T, Gonzales Al, Figueiredo F, etal. Safety
criteria to start early mobilization in intensive care units.
Systematic review[]]. Rev Bras Ter Intensiva, 2017, 29(4):
509-519. DOI: 10.5935/0103-507X.20170076.
AR S A2 oy e R R AL R 2 2, AR R 2 2y
O Mo 2, PR R 2 SO AL 5 T
By [ & 5 3] AR 4 B BRI 4% 7, 2014, (5):
340-348. DOLI: 10.3760/cma. jt
issn.1671-7368.2014.05.006.

AR R M A 2 2, AR R SR SR R A o s i
RS~ 2, AR IR 2 o B 25 2 O3 23 I LA 2 L o [
i 2 rh B0 BE 6 T 15 ). AR R 2 R R AR, 2017,
50(6): 405-412. DOI: 10.3760/cma. j.
issn.1006-7876.2017.06.002.

Chabowski M, Ltuczak ], Dudek K, etal. Sleep disorders
and adherence to inhalation therapy in patients with
chronic obstructive pulmonary disease[]]. Adv Exp Med
Biol, 2019, 1160:43-52. DOI: 10.1007/5584_2019_345.
Altman MT, Knauert MP, Pisani MA. Sleep disturbance
after hospitalization and critical illness: a systematic
review[]]. Ann Am Thorac Soc, 2017, 14(9): 1457-1468.
DOI: 10.1513/AnnalsATS.201702-148SR.

Kakar E, Priester M, Wessels P, et al. Sleep assessment in
critically ill adults: A systematic review and meta-analysis
[J1. J Crit Care, 2022, 71: 154102. DOI: 10.1016/j.
jere.2022.154102.

Zhang Q, Gao F Zhang S, etal. Prophylactic use of
exogenous melatonin and melatonin receptor agonists to
improve sleep and delirium in the intensive care units: a
systematic review and meta-analysis of randomized
controlled trials[]]. Sleep Breath, 2019, 23(4):1059-1070.
DOI: 10.1007/s11325-019-01831-5.

Hu RE Jiang XY, Chen ], etal. Non-pharmacological
interventions for sleep promotion in the intensive care
unit[J]]. Cochrane Database Syst Rev, 2015, 2015(10):
CD008808.DOI: 10.1002/14651858.CD008808.pub2.
Engwall M, Fridh I, Jutengren G, et al. The effect of cycled
lighting in the intensive care unit on sleep, activity and
physiological parameters: a pilot study[]]. Intensive Crit
Care Nurs, 2017, 41: 26-32. DOI: 10.1016/j.
icen.2017.01.0009.

Costa R, Navalesi P, Cammarota G, etal. Remifentanil
effects on respiratory drive and timing during pressure
support ventilation and neurally adjusted ventilatory

[77]

(78]

[79]

[80]

[81]

[82]

[83]

(84]

[85]

[86]

[87]

[88]

[89]

assist[J]. Respir Physiol Neurobiol, 2017, 244:10-16. DOI:
10.1016/j.resp.2017.06.007.

Tanaka LM, Azevedo LC, Park M, etal. Early sedation and
clinical outcomes of mechanically ventilated patients: a
prospective multicenter cohort study[]]. Crit Care, 2014,
18(4):R156.DOI: 10.1186/cc13995.

Shehabi Y, Bellomo R, Reade MC, et al. Early intensive care
sedation predicts long-term mortality in ventilated
critically ill patients[]]. Am ] Respir Crit Care Med, 2012,
186(8):724-731.DOI: 10.1164 /rccm.201203-05220C.
Bourenne ], Hraiech S, Roch A, etal. Sedation and
neuromuscular blocking agents in acute respiratory
distress syndrome[J]. Ann Transl Med, 2017, 5(14):291.
DOI:10.21037/atm.2017.07.19.

Landoni G, Belloni O, Russo G, etal. Inhaled sedation for
invasively ventilated COVID-19 patients: a systematic
review[]]. J Clin Med, 2022, 11(9). DOI: 10.3390/
jem11092500.

Savoie-White FH, Tremblay L, Menier CA, et al. The use of
early neuromuscular blockage in acute respiratory
distress syndrome: A  systematic review and
meta-analyses of randomized clinical trials[J]. Heart Lung,
2023,57:186-197. DOI: 10.1016/j.hrtlng.2022.10.001.
Chang W, Sun Q, Peng F, et al. Validation of neuromuscular
blocking agent wuse in acute respiratory distress
syndrome: a meta-analysis of randomized trials[]]. Crit
Care, 2020, 24(1):54. DOI: 10.1186/s13054-020-2765-2.
Murray M]J, DeBlock H, Erstad B, etal. Clinical practice
guidelines for sustained neuromuscular blockade in the
adult critically ill patient[J]. Crit Care Med, 2016, 44(11):
2079-2103.DOI: 10.1097/CCM.0000000000002027.
Alhazzani W, Belley-Cote E, Mgller MH, etal
Neuromuscular blockade in patients with ARDS: a rapid
practice guideline[]J]. Intensive Care Med, 2020, 46(11):
1977-1986.DOI: 10.1007/s00134-020-06227-8.

Beitler JR, Majumdar R, Hubmayr RD, etal. Volume
delivered during recruitment maneuver predicts lung
stress in acute respiratory distress syndrome[J]. Crit Care
Med, 2016, 44(1): 91-99. DOI: 10.1097/CCM.
0000000000001355.

Iannuzzi M, De Sio A, De Robertis E, etal. Different
patterns of lung recruitment maneuvers in primary acute
respiratory distress syndrome: effects on oxygenation
and central hemodynamics[]]. Minerva Anestesiol, 2010,
76(9):692-698.

Cavalcanti AB, Suzumura EA, Laranjeira LN, et al. Effect of
lung recruitment and titrated positive end-expiratory
pressure (PEEP) vs low PEEP on mortality in patients
with acute respiratory distress syndrome: a randomized
clinical trial[J]. JAMA, 2017, 318(14): 1335-1345. DOI:
10.1001/jama.2017.14171.

Co-Chair WJAE, Miravitlles M, Hurst JR, et al. Management
of COPD
Society/American Thoracic Society guideline[]]. Eur
Respir J, 2017, 49(3). DOI: 10.1183/13993003. 00791 -
2016.

Osadnik CR, Tee VS, Carson-Chahhoud KV, etal.
Non-invasive ventilation for the management of acute

exacerbations: a European Respiratory

hypercapnic respiratory failure due to exacerbation of
chronic obstructive pulmonary disease[]J]. Cochrane

Database Syst Rev, 2017, 7(7): CD004104. DOI:



FRARZER RN 258 2023 4F 12 H 45 46 #2435 12 ] Chin J Tuberc Respir Dis, December 2023, Vol. 46, No. 12 - 1175

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

(98]

[99]

[100]

[101]

10.1002/14651858.CD004104.pub4.

Davidson C, Banham S, Elliott M, et al. British Thoracic
Society/Intensive Care Society Guideline for the
ventilatory management of acute hypercapnic respiratory
failure in adults[J]. BM]J Open Respir Res, 2016, 3(1):
€000133.DOI: 10.1136 /bmjresp-2016-000133.

IR UL, it 2 9, B JCR, A5 A7 S FE DK 7 1 P B ZE 1 Al
PRI o PN T 5 - IR ok J A T B 3 < P A 1 0. o
[0 g 5 fe @O b 2k, 2013, 12(1): 29-31. DOL:
10.7507/1671-6205.20130007.

Cosentino C, Fama M, Foa C, et al. Unplanned extubations
in intensive care unit: evidences for risk factors. A
literature review[J]. Acta Biomed, 2017, 88(5S): 55-65.
DOI: 10.23750/abm.v88i5-S.6869.

Qiao Z, Yu ], Yu K, etal. The benefit of daily sputum
suction via bronchoscopy in patients of chronic
obstructive pulmonary disease with ventilators: A
randomized controlled trial[J]. Medicine (Baltimore),
2018, 97(31): el1631. DOI: 10.1097/
MD.0000000000011631.

SRV, e, L, AR R AR AR OR R g
A BEL e 5 L =R L 14 A A 2 A Y
Meta 43 #7 [J]. ¥ bR FE % 2% 3, 2016, 36(5):331-337. DOL:
10.3760/cma.j.issn.1673-436X.2016.05.002.

Zhang Z, Chen K, Ni H, etal. Sedation of mechanically
ventilated adults in intensive care unit: a network
meta-analysis[J]. Sci Rep, 2017, 7:44979. DOI: 10.1038/
srep44979.

Oddo M, Feihl F, Schaller MD, etal. Management of
mechanical ventilation in acute severe asthma: practical
aspects|[]]. Intensive Care Med, 2006, 32(4):501-510. DOI:
10.1007/s00134-005-0045-x.

Leatherman J. Mechanical ventilation for severe asthma
[J]. Chest, 2015, 147(6): 1671-1680. DOI: 10.1378/
chest.14-1733.

Bennett S, Hurford WE. When should sedation or
neuromuscular blockade be used during mechanical
ventilation? [J]. Respir Care, 2011, 56(2): 168-176;
discussion 176-180. DOI: 10.4187 /respcare.01095.
Zimmerman KO, Dallefeld SH, Hornik CP, etal. Sedative
and analgesic pharmacokinetics during pediatric ECMO
[J]. ] Pediatr Pharmacol Ther, 2020, 25(8):675-688. DOI:
10.5863/1551-6776-25.8.675.

Ha MA, Sieg AC.
pharmacokinetics in critically ill adults receiving
extracorporeal membrane oxygenation[J].
Pharmacotherapy, 2017, 37(2): 221-235. DOI: 10.1002/
phar.1882.

Dreucean D, Harris JE, Voore P, et al. Approach to sedation

Evaluation of altered drug

and analgesia in COVID-19 patients on venovenous
membrane
2022,

extracorporeal oxygenation[J]. Ann

Pharmacother, 56(1): 73-82. DOI:

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

10.1177/10600280211010751.

Martin NJ, Peitz GJ, Olsen KM, etal. Hydromorphone
compared to fentanyl in patients receiving extracorporeal
membrane oxygenation[J]. ASAIO ], 2021, 67(4):443-448.
DOI: 10.1097 /MAT.0000000000001253.

Landolf KM, Rivosecchi RM, Goméz H, et al. Comparison
of hydromorphone versus fentanyl-based sedation in
extracorporeal membrane oxygenation: a
propensity-matched analysis[J]. Pharmacotherapy, 2020,
40(5):389-397.D0I: 10.1002 /phar.2385.

Bakdach D, Akkari A, Gazwi K, etal. Propofol safety in
anticoagulated and nonanticoagulated patients during
extracorporeal membrane oxygenation[]]. ASAIO ], 2021,
67(2):201-207.DOI: 10.1097/MAT.0000000000001207.
H ] R DR 2 O 0 R U 7 2 £ AR 12 2 el 2 B 2, vh AR
[ 25 S WG 57 03 23 G T E B2 24 2 (RS MR AR YT
BN B P W% 5 9 HE 77 T UL ()], FP AR A A R I 0 2%
2019, 42(9): 660-684. DOI: 10.3760/cma. j.
issn.1001-0939.2019.09.006.

Ho A, Gandhiraj D, Jamkhana Z, etal. Is additional
nebulized lidocaine helpful in flexible bronchoscopy? A
meta-analysis[]J]. ] Bronchology Interv Pulmonol, 2020,
27(4):266-273.D0I: 10.1097/LBR.0000000000000656.
Miller T, Cornelissen C, Dreher M. Nebulization versus
standard application for topical anaesthesia during
flexible bronchoscopy under moderate sedation-a
randomized controlled trial[J]. Respir Res, 2018, 19(1):
227.D0I: 10.1186/5s12931-018-0926-5.

Hong KS, Choi EY, Park DA, et al. Safety and efficacy of the
moderate sedation during flexible bronchoscopic
procedure: a systematic review and meta-analysis of
randomized controlled trials[]J]. Medicine (Baltimore),
2015, 94(40): e1459. DOLI: 10.1097/
MD.0000000000001459.

Saksitthichok B, Petnak T, So-Ngern A, et al. A prospective
randomized comparative study of high-flow nasal cannula
oxygen and non-invasive ventilation in hypoxemic
patients undergoing diagnostic flexible bronchoscopy[]]. ]
Thorac Dis, 2019, 11(5): 1929-1939. DOI: 10.21037/
jtd.2019.05.02.

Simon M, Braune S, Frings D, etal. High-flow nasal
cannula oxygen versus non-invasive ventilation in
patients with acute hypoxaemic respiratory failure
undergoing  flexible  bronchoscopy--a  prospective
randomised trial[]]. Crit Care, 2014, 18(6): 712. DOI:
10.1186/s13054-014-0712-9.

Strohleit D, Galetin T, Kosse N, etal. Guidelines on
analgosedation, monitoring, and recovery time for
flexible bronchoscopy: a systematic review[]J]. BMC Pulm
Med, 2021, 21(1): 198. DOI: 10.1186/

512890-021-01532-4.



