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[Abstract] Acute respiratory distress syndrome (ARDS) continues to be one of the most life-threatening
conditions for patients in the intensive care unit (ICU). The 2023 European Society of Intensive Care Medicine guidelines
on ARDS: definition, phenotyping and respiratory support strategies (2023 Guideline) update the 2017 An Official American
Thoracic Society/European Society of Intensive Care Medicine/Society of Critical Care Medicine clinical practice guideline:
mechanical ventilation in adult patients with ARDS (2017 Guideline), including 7 aspects of 3 topics of definitions,
phenotyping, and respiratory support strategies [including high-flow nasal cannula oxygen (HFNO), non-invasive
ventilation (NIV), neuromuscular blocking agents (NMBA), extracorporeal life support (ECLS), positive end-expiratory
pressure (PEEP) with recruitment maneuvers (RM), tidal volume (VT), and prone positioning]. 2023 Guideline review and
summarize the literature since the publication of the 2017 Guideline, covering ARDS and acute hypoxemic respiratory
failure, as well as ARDS caused by novel coronavirus infection. Based on the most recent medical evidence, the
2023 Guideline provide clinicians with new ideas and approaches for nonpharmacologic respiratory support strategies for
adults with ARDS. This article provides interpretation of the new concepts, the new approaches, the new recommended
grading and new levels of evidence for ARDS in the 2023 Guideline.
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UEHE UEBH NMBA A4 25 %08 . 1fif . NMBA (5 H
5214507 1CU BB S S (1 SR RN o L 5T
H PR BUEAE T . BrPL ESICM LR A58 51 R
X EZHUMEE A ARDS HEH NMBA ., {H25
Brai At s NMBA XA 835 2A SRR, AT g
SRR DAURS: 9 £8 Ef FH NMBA . AR AT LA 1
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JREB RM LRSS R A/ NV A i A i
DL A 38 S0 =2 i I 17 1 25 5 RSB 4 5K X 3
Z5% 55 FEOFRA A RH54% (ventilator-induced
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# 4 (ESICM ARDS #55 : X . S BUFIFRIR 735K B8 )

(2023 15/ #HEFE RN B SRR 25

e ik - i i
g ] 50 HI N P S b
br Jea] i1 HIWNE S B P O B
HENO *f TAE IS COPD atkin®E  SNGXEEE B2 HENO ik M LS T e R i i
5/ AHRT (EHUMGE S B COT, AR E R W ¢ AHRF
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5 NIV #iE, HENO 275 RERS A% s > SR JEALAR) TR HENO, AR RIS LR ) FRAER)
RS DS 1§ RUTDREEMISE AR, B R
(W $E32 CPAP B NIV Tfiidk HFNO, (&> (s
) IRDRERE WE) )
NIV X FAEDTEHERK s AR ok e X R 1% = T 5 & N I b R A x i
PIK COPD 2N S [ AHRF 1) CPAP/NIV i COT, ARG (F#M% 5% AHRF 4552 CPAP (FRAE (FRAIE

AEHLMGEE S, 5 COT ML, CPAP
o NIV J& & BERE s SR alomi >

S

T CPAP/NIV JAY7 1 AHRF fE2,
i AR PR A 2 4
LR B A 2

X T AHRF 5, 5 CPAP AL, NIV

TR E

TRFLA TR D U

JEIEAR) Tk COT, AMERRILR AL ) FsLR)
o HBGXISR A EEZ HENO ik 5 (i3
(B> CPAPINIV, LIS S g
i) ) )

TeHE SR IR R (T %
SRAE T I, LARERRIE R

ToIE RO NIV fiidE CPAP & &

S BRI AE SR B A 1BJ7 AHRF

NMBA X} FHEEE ARDS 4, WAL NMBA  ANE U BUELEEST NMBA 5 W TR SRR RO R S o i
JER BRI IRINAER , LI S B VAR A 3 e e TR T K NMBA DA RFA B e 2 e
L R I ARDS G HILR B ARDS B RIE R

ECLS XA ARDS %, 5 COT #iL, REWH ECCOR IGTFIEH ERE 5 B AT T B e T e iR Gl
ECCO,R FETR 545 77 TR ARDS, PAB Xtraven FirEEE ARDS

IREGAN REST i B MYSE T

U EOLIA k5 IFebiiee 58
TR N AR
ECMO Hub %% ECMO 577,
FFSE EOLIA 36 4 PSR G

+

GAHEBAE TR e i fi&

XFF ARDS B8 et sy i
) IS ARDS %

5 COT #iLk, ECMO RER sz 57




FRAEFE TG AR EE S 2023 4F 9 H 45 35 45 9 1] Chin Crit Care Med, September 2023, Vol.35, No.9 * 025 -

%4 (ESICM ARDS #57 : EX . S BIFIIEIR % 508 )

(2023 45/ #EFE AN B SIEREEH 25

Wete EdE , i
R i) 55 R S TR A 9
T [r) 5t AN . HR A w9
PEEP XA Q@SN ARDS B4, JE S RFu SOl A oG T B S T R % i
5RM 15 HEAT PEEP I, S8 BEULHY PEEP/FIO, FRECE T ARDS %
PEEP/FiO, #f L, 3=/ PEEP/FiO, Sl LAFEAS ARDS
TR B B FEIAAE R BEFIER
X T A QB ARDS B, 53T TGS T 2 T HENE T R AR p H
bl PEEP/FIO, 45 5 PEEP AL, PEEP [fij-l: PEEP/FI0, , LA#AI JTEEE ARDS ¥
FT I 12448 'S PEEP 21578 ARDS BAEIHILH
FeARIRAE SR
Xt T4 A BiES ARDS B4, ANEE A R R RM G W H ZEE T R R i {8
fl PRI E R RM 275 RE SIEE) =35 emH,0, B i) = JECEE ARDS H%
FeARIRAERR 1 min), DA ARDS HZRAER
XFEeZ A Al ARDS B ANEICE R A R R RM BB ZEE T R R R 55 G
H P PG R RM (5€ 3 K /1 =35 emH,0, JTEEE ARDS ¥
JE A R IR AT i) < 1 min), PAFME ARDS
BAEIRIER
VT XHFBN ARDS FIAUEM s @UEA/N VIR (4~ 8 mikg B & RIS F TR R R Ci il
ARDS B34 , SHEEGHE 5 BORA ) MR VT (ff JIFEE E ARDS %
HAHE, BB /N VT AR A B M IEF ), LAREARAE 7 e
FEAIRRAEZE? JRILFITE ARDS HREHRAE R
IR X TFAASRE I ARDS (3%, SIMEM:  BHUhEEE ARDS B (PaO/Fi0,< B /& ZEHIE 1 T 3 e o e i i
HAEG AT ML 2 75 B S I (R AT 2R 7 150 mmHg #l PEEP=5 cmH,0) JRECTEE ARDS H
(TR MO 4, AR
ARDS HBHRIER
XEFAE R ARDS B3, I Al i AR E S G R EZA 6 MR NS T TR El i
RFRMA I S, ARG AE 2R 7 WM ARDS B fERaE SR JRECTEE ARDS H
(ffFH/N VT J-J54% PEEP,
5 Pa0,/Fi0,< 150 mmHg)
TrE K (5:=16 h) (M,
LA ARDS HHHRAER
WP RAERE AHRE B, SIMEMY ok s SO e s e k& BEUNESEEWRENIEREEE 5 %
G IRF MO 2 75 RE SR AT R FTEL AHRF (5 6 FfEME JITE0 AHRF (& (0 R RME &> OB

BB DA AL s b U TARPEM, ORGS0

Tk SRR RO T A ) P

WO RIS AHRE 8 (B8 (T
B FRSTEMAL TTARA MO, AL )AL
AL

1« ESICM KRR IE B BE 2423, ARDS S A VERRIR F 30 454 1F , HENO SH 4 B2 it 07 , NIV TR, NMBA i 2 UL BEA ]
ECLS NS EAr SRy, PEEP NIFSRIE, RM WIS 5K, VT S, COPD i HERHZEVERIZON , ARHF S 2 PEAREUME MEIT 0 e v,
COT MAEGAYY, CPAP S FFE/S I8 IE IR, ECCOR A " HEALARIEBRA , Xtraven 155 1 5 ARDS (filisM i A8 < FHAS , REST
TR0 S T T vy £ A A - 5 Al B O 8 A, ECMO S AR MIEE il 40 EOLIA 1056y 55 ARDS (1) ECMO (5%, FiO, AW A Sk B,
PaO0,/Fi0, HAETEE ; 1 mmHg~0.133 kPa, 1 emH,0~0.098 kPa; 25 [1/0 LI

S 30k

[ 1] Bellani G, Laffey JG, Pham T, et al. Epidemiology, patterns of care,

[3] Fan E, Del Sorbo L, Goligher EC, et al. An Official American

Thoracic Society/European Society of Intensive Care Medicine/

and mortality for patients with acute respiratory distress syndrome
in intensive care units in 50 countries [J]. JAMA, 2016, 315 (8):
788-800. DOI: 10.1001/jama.2016.0291.

Grasselli G, Calfee CS, Camporota L, et al. ESICM guidelines on
acute respiratory distress syndrome: definition, phenotyping and
respiratory support strategies [J]. Intensive Care Med, 2023, 49 (7):
727-759. DOI: 10.1007/s00134-023-07050-7.

[4]

[5]

Society of Critical Care Medicine clinical practice guideline:
mechanical ventilation in adult patients with acute respiratory
distress syndrome [J]. Am J Respir Crit Care Med, 2017, 195 (9):
1253-1263. DOI: 10.1164/rcem.201703-0548ST.

Ashbaugh DG, Bigelow DB, Petty TL, et al. Acute respiratory distress
in adults [J]. Lancet, 1967, 2 (7511): 319-323. DOI: 10.1016/
s0140-6736(67)90168-7.

Murray JF, Matthay MA, Luce JM, et al. An expanded definition



* 926 -

AR fE G A UEE 2 2023 4F 9 J145 35 %:45 9 ] Chin Crit Care Med, September 2023, Vol.35, No.9

of the adult respiratory distress syndrome [J]. Am Rev Respir Dis,
1988, 138 (3): 720-723. DOL: 10.1164/ajrcem/138.3.720.

Bernard GR, Artigas A, Brigham KL, et al. The American—
European on ARDS. Definitions,
mechanisms, relevant outcomes, and clinical trial coordination [J].
Am J Respir Crit Care Med, 1994, 149 (3 Pt 1): 818-824. DOI:
10.1164/ajrcem.149.3.7509706.

Bernard GR, Artigas A, Brigham KL, et al. Report of the American—
European consensus conference on ARDS: definitions, mechanisms,

consensus conference

relevant outcomes and clinical trial coordination [J]. Intensive Care
Med, 1994, 20 (3): 225-232. DOI: 10.1007/BF01704707.

ARDS Definition Task Force. Acute respiratory distress syndrome:
the Berlin definition [J]. JAMA, 2012, 307 (23): 2526-2533. DOI:
10.1001/jama.2012.5669.

Ferguson ND, Fan E, Camporota L, et al. The Berlin definition of
ARDS: an expanded rationale, justification, and supplementary
material [J]. Intensive Care Med, 2012, 38 (10): 1573-1582. DOI:
10.1007/s00134-012-2682-1.

Matthay MA, Arabi Y, Arroliga AC, et al. A new global definition
of acute respiratory distress syndrome [J/OL]. Am J Respir Crit
Care Med, 2023 [2023-07-28]. hitps://pubmed.nchi.nlm.nih.
gov/37487152/. [published online ahead of print July 24, 2023].
DOLI: 10.1164/rccm.202303-0558WS.

Sinha P, Delucchi KL, Thompson BT, et al. Latent class analysis of
ARDS subphenotypes: a secondary analysis of the statins for acutely
injured lungs from sepsis (SAILS) study [J]. Intensive Care Med,
2018, 44 (11): 1859-1869. DOI: 10.1007/s00134-018-5378-3.
Calfee CS, Delucchi KL, Sinha P, et al. Acute respiratory distress
syndrome subphenotypes and differential response to simvastatin:
secondary analysis of a randomised controlled trial [J]. Lancet
Respir Med, 2018, 6 (9): 691-698. DOI: 10.1016/52213-2600(18)
30177-2.

Zhang S, Lu ZH, Wu ZS, et al. Determination of a "specific
population who could benefit from rosuvastatin": a secondary
analysis of a randomized controlled trial to uncover the novel value
of rosuvastatin for the precise treatment of ARDS [J]. Front Med
(Lausanne), 2020, 7: 598621. DOI: 10.3389/fmed.2020.598621.
Calfee CS, Delucchi K, Parsons PE, et al. Subphenotypes in acute
respiratory distress syndrome: latent class analysis of data from two
randomised controlled trials [J]. Lancet Respir Med, 2014, 2 (8):
611-620. DOI: 10.1016/52213-2600(14)70097-9.

Maddali MV, Churpek M, Pham T, et al. Validation and utility of
ARDS subphenotypes identified by machine-learning models using
clinical data: an observational, multicohort, retrospective analysis [J].
Lancet Respir Med, 2022, 10 (4): 367-377. DOI: 10.1016/S2213—
2600(21)00461-6.

Famous KR, Delucchi K, Ware LB, et al. Acute respiratory distress
syndrome subphenotypes respond differently to randomized fluid
management sirategy [J]. Am J Respir Crit Care Med, 2017, 195 (3):
331-338. DOL: 10.1164/rcem.201603-06450C.

Bos LD, Schouten LR, van Vught LA, et al. Identification and
validation of distinct biological phenotypes in patients with acute
respiratory distress syndrome by cluster analysis [J]. Thorax, 2017,
72 (10): 876-883. DOL: 10.1136/thoraxjnl-2016-209719.
Constantin JM, Jabaudon M, Lefrant JY, et al. Personalised
mechanical ventilation tailored to lung morphology versus low
positive end—expiratory pressure for patients with acute respiratory
distress syndrome in France (the LIVE study): a multicentre,
single—blind, randomised controlled trial [J]. Lancet Respir Med,
2019, 7 (10): 870-880. DOI: 10.1016/S2213-2600(19)30138-9.
Wendel Garcia PD, Caccioppola A, Coppola S, et al. Latent class
analysis to predict intensive care outcomes in acute respiratory
distress syndrome: a proposal of two pulmonary phenotypes [J]. Crit
Care, 2021, 25 (1): 154. DOI: 10.1186/s13054-021-03578-6.
Gattinoni L, Caironi P, Cressoni M, et al. Lung recruitment in
patients with the acute respiratory distress syndrome [J]. N Engl J
Med, 2006, 354 (17): 1775-1786. DOI: 10.1056/NEJM0a052052.
Liu XW, Jiang YS, Jia XN, et al. Identification of distinet clinical
phenotypes of acute respiratory distress syndrome with differential
responses to treatment [J]. Crit Care, 2021, 25 (1): 320. DOI:
10.1186/513054-021-03734~y.

Bos LDJ, Sjoding M, Sinha P, et al. Longitudinal respiratory
subphenotypes in patients with COVID-19-related acute
respiratory distress syndrome: results from three observational

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[35]

[38]

[39]

[40]

cohorts [J]. Lancet Respir Med, 2021, 9 (12): 1377-1386. DOI:
10.1016/S2213-2600(21)00365-9.
Nishimura M. High—flow nasal cannula oxygen therapy in adults [J].
J Intensive Care, 2015, 3 (1): 15. DOI: 10.1186/540560-015-0084-5.
Parke R, McGuinness S, Eccleston M. Nasal high—flow therapy
delivers low level positive airway pressure [J]. Br J Anaesth, 2009,
103 (6): 886—890. DOI: 10.1093/bja/aep280.
Ranieri VM, Tonetti T, Navalesi P, et al. High—flow nasal oxygen
for severe hypoxemia: oxygenation response and outcome in patients
with COVID-19 [J]. Am J Respir Crit Care Med, 2022, 205 (4):
431-439. DOLI: 10.1164/rcem.202109-21630C.
Rochwerg B, Brochard L, Elliott MW, et al. Official ERS/ATS
clinical practice guidelines: noninvasive ventilation for acute
respiratory failure [J]. Eur Respir J, 2017, 50 (2): 1602426. DOI:
10.1183/13993003.02426-2016.
Antonelli M, Conti G, Pelosi P, et al. New treatment of acute
hypoxemic respiratory failure: noninvasive pressure support
ventilation delivered by helmet. A pilot controlled trial [J]. Crit
Care Med, 2002, 30 (3): 602-608. DOI: 10.1097/00003246—
200203000-00019.
Antonelli M, Pennisi MA, Pelosi P, et al. Noninvasive positive
pressure ventilation using a helmet in patients with acute
exacerbation of chronic obstructive pulmonary disease: a feasibility
study [J]. Anesthesiology, 2004, 100 (1): 16-24. DOIL: 10.1097/
00000542-200401000-00007.
Vargas F, Thille A, Lyazidi A, et al. Helmet with specific settings
versus facemask for noninvasive ventilation [J]. Crit Care Med,
2009, 37 (6): 1921-1928. DOI: 10.1097/CCM.0b013e31819fff93.
Coppadoro A, Zago E, Pavan F, et al. The use of head helmets to
deliver noninvasive ventilatory support: a comprehensive review of
technical aspects and clinical findings [J]. Crit Care, 2021, 25 (1):
327. DOI: 10.1186/s13054-021-03746-8.
Slutsky AS. Neuromuscular blocking agents in ARDS [J]. N Engl J
Med, 2010, 363 (12): 1176-1180. DOI: 10.1056/NEJMe1007136.
Price DR, Mikkelsen ME, Umscheid CA, et al. Neuromuscular
blocking agents and neuromuscular dysfunction acquired in critical
illness: a systematic review and Meta—analysis [J]. Crit Care Med,
2016, 44 (11): 2070-2078. DOI: 10.1097/CCM.0000000000001839.
Barr J, Fraser GL, Puntillo K, et al. 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.0b013e3182783h72.
Combes A, Brodie D, Aissaoui N, et al. Extracorporeal carbon
dioxide removal for acute respiratory failure: a review of potential
indications, clinical practice and open research questions [J].
Intensive Care Med, 2022, 48 (10): 1308-1321. DOIL: 10.1007/
s00134-022-06796-w.
McNamee JJ, Gillies MA, Barrett NA, et al. Effect of lower tidal
volume ventilation facilitated by extracorporeal carbon dioxide
removal vs standard care ventilation on 90-day mortality in patients
with acute hypoxemic respiratory failure: the REST randomized
clinical trial [J]. JAMA, 2021, 326 (11): 1013-1023. DOI: 10.1001/
jama.2021.13374.
Matthay MA, Zemans RL, Zimmerman GA, et al. Acute respiratory
distress syndrome [J]. Nat Rev Dis Primers, 2019, 5 (1): 18. DOI:
10.1038/s41572-019-0069-0.
Cressoni M, Cadringher P, Chiurazzi C, et al. Lung inhomogeneity
in patients with acute respiratory distress syndrome [J]. Am J Respir
Crit Care Med, 2014, 189 (2): 149-158. DOI: 10.1164/rccm.
201308-15670C.
Mertens M, Tabuchi A, Meissner S, et al. Alveolar dynamics in
acute lung injury: heterogeneous distension rather than cyclic
opening and collapse [J]. Crit Care Med, 2009, 37 (9): 2604-2611.
DOI: 10.1097/CCM.0b013e3181a5544d.
Fan E, Wilcox ME, Brower RG, et al. Recruitment maneuvers for
acute lung injury: a systematic review [J]. Am J Respir Crit Care
Med, 2008, 178 (11): 1156-1163. DOL: 10.1164/rccm.200802-3350C.
Angus DC, Seymour CW, Bibbins—Domingo K. Caring for patients
with acute respiratory distress syndrome: summary of the 2023
ESICM practice guidelines [J]. JAMA, 2023, 330 (4): 368-371.
DOI: 10.1001/jama.2023.6812.
(ke F b - 2023-08-04)
(SPEgtt - (R SkAsdE 2F)





