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respoatory distress i 12 pahents. “The clinical pattemn

.. immcludes severe dyspnoea, taclypnoea, cyanosis that

is rq*fracrm to oxygen therapy, lozs of lung oompbance

and a diffuse alveolar mfiltrate seen on chest X-ray . It |
wa.,notedthatnoneofthepanenshadchmmclung‘

7 traumas, 4 virus infekcios, 1 pancreatltls

« 10%-a az intenziv osztalyos
felvételeknek
lelegeztettett betegek 23%-a

« Mortalitas 45% koril mozog a
sulyos esetekben
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«Bellani G (2016) Incidence of acute respiratory distress
syndrome-reply. JAMA 2016.




The ARDS Definition Task Fore

Idotartam

Egy héten beliili sérilés/inzultus, vagy a légzési tiinete

romlasa.

Keépalkoto vizsgalat

Kétoldali besziir6dés — amit nem magyaraz mellkasi

folyadékgyulem vagy térfoglalas.

Az 6déma eredete:

A legzesi elégtelenséget nem magyarazza kizarélag kardialis

0déma vagy folyadék taltoltés.

Objektiv meghatarozasahoz: szivultrahang.

Oxigenizacios zavar

enyhe PaO,/FiO,: 200 - 300 Hgmm és PEEP v. CPAP >5 ¢cm H,0
kOzepes PaO,/FiO,: 200 Hgmm alatt, PEEP v. CPAP >5 cm H,0
sulyos PaO,/FiO,: 100 Hgmm alatt, PEEP v. CPAP >5 cm H,0
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Criteria That Apply to All ARDS Categories
Risk factors and origin of edema

Precipitated by an acute predisposing risk factor, such as pneumonia, nonpulmonary infection,
trauma, transfusion, aspiration, or shock. Pulmonary edema is not exclusively or primarily
attributable to cardiogenic pulmonary edema/fluid overload, and hypoxemia/gas exchange

abnormalities are not primarily attributable to atelectasis. However, ARDS can be diagnosed
in the presence of these conditions if a predisposing risk factor for ARDS is also present.

Timing Acute onset or worsening of hypoxemic respiratory failure within 1 week of the estimated onset

of the predisposing risk factor or new or worsening respiratory symptoms.
Chest imaging Bilateral opacities on chest radiography and computed tomography or bilateral B lines and/or
consolidations on ultrasound® not fully explained by effusions, atelectasis, or nodules/masses.
Criteria That Apply to Specific ARDS Categories
Modified Definition for
Nonintubated ARDST Intubated ARDS Resource-Limited Settings*
Oxygenation®' Pao,:Fip, =< 300 mm Hg or Mild™: 200 < Pag, :Fip, = 300 mm Hg Spo,:Fio, <315
Spo.:Fio, = 315 (if Spe, = 97%) or 235 < Spo, Fio, <315 (if Spo, < 97%)".
n HFNO with flow of (if Spo, = 97%) Neither positive
=30 LUmin or NIV/CPAP Moderate: 100 < Pag_:Fio, <200 mm Hg end-expiratory pressure
with at least 5cm H,0 or 148 < Spo Fio, =235 nor a minimum flow rate
end-expiratory pressure (if Spo, = 97%) of oxygen is required for
Severe: Pap,:Fio, =100 mm Hg diagnosis in resource-limited
or Spo,: Fno =148 settings.
(if Spo = 97%)
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Patient Description Imaging Oxygenation

ARDS Categories

68-year-old M with abdominal
sepsis, septic shock, and
acute hypoxemic

respiratory failure

Mechanically ventilated
Fig, 0.5
Pag, 75
P/F =150 mm Hg

Intubated ARDS
Severity. Moderate

Typical patient included in

radiography, or mechanical
ventilation

prior Berlin definition
54-year-old F with history of High-flow nasal oxygen Nonintubated ARDS
breast cancer HFNO 40L/min :
' i New cat in Global
COVID-19 pneumonia, and Fio, 0.80 deﬁnm'o,?go Y
worsening shortness of breath Spo, 91%
for the past 6 days S/F =114
22');?:;?? li:/nfhnzbgz\rremal Supplemental oxygen by ~ ARDS in
P SHEFATEReD face mask at 15L/min resource-limited
bacteremia in a small Fin. 0.6 sattinas
under-resourced hospital S'OZ éS° y g
without blood gases, S;)Foi f15 0 New category in global

definition, consistent
with the Kigali modification
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: ARDS - patogenezis

A Normal alveolar-capillary barrier

Normal epithelium ' ifatant @l Normal endothelium
Typell 4
«Ai i | Typel « Intact endothelial
IAlrSPace s dr)-! . epithelial ceII had epithelial cell s
« Intact epithelial tight Alveolar gnt) :
junctions epithelium m ENaC \ . °Intactendothelial
« Intact epithelial glycocalyx % Glycocalyx ¥~ glycocalyx
« Normal gwfactant T o | - ' *No ?dh‘l-’:;od'f o
production | — *  molecules displaye
« Vectorial sodium and ‘ « White blood cells
chlorine transport including neutrophils
(ie, PMNs), RBGs, and
platelets transit the
capillary freely
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: ARDS - patogenezis

C Severeinjury

Epithelial injury ® Glycocalyx < Endothelial injury

» Severe oedema formation fragments : _ « More severe

« Severe disruption of tight fak oHyahne membrane endothelial
junctions disruption with

» Epithelial necrosis ' s \ transit of fluid out of

« Hyaline membrane g P = the capillary
formation « Loss of endothelial

» Absent sodium and glycocalyx
chlorine transport « RBCinjury

» Glycocalyx shedding « PMN transmigration

« Increased chemokines « Platelet

and adhesion molecules microthrombi

 RBGs in airspace
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ARDS - patogenezis

Increased lymphatic

Increased lymphatic

drainage drainage
Peribronchovascular Peribronchovascular
edema fluid

g A endotél é
.. epitél karosodasa
e miatt megnovekszik
a kapillaris
permeabilitas,
fehérjedus folyadék
’ kerul az
/ /4 alveolusokba.

Fluid-filled

interstitium

/ ) Ay
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Neutrophil

ncreased
- permeability”
Intact ‘ | o
endothelial N ’ ; =
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Indirect lung injury
(extrapulmonary)

g

Neurogenic —

Ischaemia reperfusion after lung
transplantation or pulmonary
endarterectomy

Drug toxiaty —_ 0
Transfusmn relate-d%\“ “««L\

ol

indirekt tudokarosodas

szisztémas gyulladas
kovetkezménye

endothel karosodas miatt vazoaktiv
pulmonalis 6dema alakul Ki

Fat embolism |

| |
I

Direct lung injury
(pulmonary)

——— E-dgarettes and vaping

Smoke inhalation
Inhalation injury
Near drowning

Aspiration of gastric contents

— Pneumonia

« Viral
« Batenal

karosodas

~ kdzvetlen tiidoparenchyma N

makrofag aktivacio és gyulladasos
valasz indukci6 alakul ki a
pulmonalis epithel karosodasa miatt

_/
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Elastance (cmH,0/L)

Elastance (cmH:O/L)

Fenotipusok: pulmonalis - extrapulmonalis

ARDS,

Chest
Wall

-
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PEEP (cmH-0)

1
Compliance =

Elastance

Pulmonalis ARDS:
PEEP névelésere a compliance romlik

l

a nagy PEEP tulfesztilést okoz

——>

Extrapulmonélis ARDS:
PEEP névelésere a compliance javul

l

a nagy PEEP toborzast eredmenyez

—>
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Gattinoni L et al. Am J Respir Crit Care Med. 1998 Jul;158(1):3-11. Dr Kiss T., MAITT DD 2024.
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ARDS ARDS
n=14 n=28

Bingol Tanriverdi et als, Medeniyet Medical Journal 2018;33(1):41-46

ASzteroid kezelés hatasa

pulmonalis
VS
extrapulmonalis ARDS-ben

Metilpredizolon

1. nap: 2 mg/kg intravénésan (iv.) telitd
adag.

2-15. nap: 0,5 mg/kg iv. 6 6ranként,
0sszesen 2 mg/kg/nap.

16-22. nap: 0,25 mg/kg iv. 6 drankent,
0sszesen 1 mg/kg/nap.

Konkldzié:
Elképzelhetd, hogy a
kortikoszteroidok el6nyei
kevésbé érvényesiilnek
extrapulmonalis, mint
pulmonalis ARDS-ben.
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¢ Fenotipusok: fokalis - diffuz

CT Vlzsgalat Coppola et al Annals of Intensive Care volume 11, Article number: 78 (20 ’
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Focal ARDS Diffuse ARDS
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- Fenotipusok: fokalis- difflz

g

R/

Coppola et al Annals of Intensive Care volume 11,
Article number: 78 (2021)

Baseline characteristics at 5 cmH,0 of PEEP in patients divided according to the radiological pattern

Characteristics

Focal group Diffuse group [4
(n=58) (n=110)

Age (years) 68 [60 to 76] 58 [44 to 69] <0.001
Male sex [% (n)] 72(42) 70(77) 0.882
BMI (kg/m?) 26 [23 to 29] 25 [22 to 28] 0.115
Origin of ARDS 0.001
Pulmonary [9 (n)] 45 (26) 72(79)

Extrapulmonary [% (n)] 55 (32) 28 (31)

ARDS severity <0.001
Mild [%6 (n)] 21(12) 7(8)

Moderate [% (n)] 69 (40) 58 (64)

Severe [% (n)] 10(6) 35(38)

SAPSII 43.5[33to 58] 39[32to 51] 0091
Tidal volume {mL) 523 [458 to 6001 484 [410 to 542] 0.008
Tidal volume per ideal body weight (mL/kg) 81[70t09.2] 7467 t083] 0.003
Respiratory rate (breath per minute) 15[12to 17] 1614 to 20] 0.002
Minute ventilation (L/min) 83[75t088] 84[70t099] 0.685
End-inspiratory airway pressure (cmH,0) 17 14 to 201 19[16to 21] <0.001
Driving pressure {cmH,0) 11[9to 15] 14[11to 16] 0.001
Respiratory system elastance (cmH,0/L) 2117 to 27] 28 [23 to 34] <0.001
Chest wall elastance (cmH,0/L) 6[4to9] 5[3to8] 0.185
Lung elastance {cmH,0/A) 14[12to0 19] 22 [17 to 28] <0.001
PaCO, (mmHg) 41[37 to 45] 48142 to 53] <0.001
Pa0, (mmHg) 74 [65 to 86] 66 [58 to 75] <0.001
PaO,/FiO, 155 [126 to 187] 113 [84 to 147] <0.001
Physiological dead space 0534+0.10 0664+0.12 <0.001




Fenotipusok: fokalis - diffuz

Fokalis, valészin(leg tulperfundalt tejiveghomalyok Inhomogén eloszI3su atelektdzia, peribronchidlis homaly Foltos, klasszikus ARDS

normal vagy magas compliance atelektazia alveolaris 6déma
sulyos hipoxia alveolaris kollapszus alacsony compliance

Robba C et al. Respir Physiol Neurobiol. 2020 Aug;279:103455.
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Fenotipusok: fokalis - diffuz

Foltos, klasszikus ARDS

Fokalis, valészin(leg tulperfundalt tejiveghomalyok Inhomogén eloszI3su atelektdzia, peribronchidlis homaly

-

mérsékelt PEEP (5-10 H20Ocm)

. (- ., kozepes vagy magas PEEP (10-14 H20cm) FiO2 — PEEP, mint klasszikus ARDS
cél: - pulmonalis keringés i . . Y
g és/vagy oldalra/hasra forditas rekruitment mandéverek
redisztribucidja , . o e . .
cél: - rekruitment cél: kinyitni és nyitva tartani

- sont csokkentése

. J \\ J

Robba C et al. Respir Physiol Neurobiol. 2020 Aug;279:103455.
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Fenotipusok: fokalis - diffuz

Foca ARDS Diffuse ARDS
Characteristics Recruiters Non recruiters p
Focal ARDS group, n (%) 13(22) l.r L "i“l
‘:nvmg Pressure {cmi,0) 9(81010] / .o \
PaO./FIO, (mmHg) 149440 U zen et
A Driving Pressure {cmH,0) 141
Ay PaO/FIO, (mmHg) 41448

Total lung weight (a)
Overinflation (%)

Not aerated lung tissue (g)
Diffuse ARDS group, n (%)
I

Driving Pressure {cmH,0)
PaO/FiO, (mmHa)

Ays_s Driving Pressure (cmH,0)
A PAOYFIO, (mmHg)
Total lung weight (g)
Overinflation (%)

Not aerated lung tissue (g)

1158 {1074 to 1237]
65[261t096]
503 (451 to 625]

4+4

104 [75 1o 139]
—1[=2w01]

58 (3210 108]

1660 [1381 to 2092]
03[00t008]

977 {65210 1287]

\_

A diffuz minta jobban reagal a PEEP novelésére

A tid6 morfoldgiajanak korai azonositasa
hasznos lehet a |élegeztetési beallitas
kivalasztasahoz.

és a toborzasi mandverre. /
05[0.11w01.2] 0223
614 [437 to 567) <0.001

Coppola S et al. Ann. Intensive Care 11, 78 (2021).
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Standardised variable valoe

Fenotipusok:

= — Phenatype 1

— Phenotype 2

iperinflammatorikus

Hiper- hmomflammatorlkus

ARMA-kohorsz

X

104

Hiperinflammatorikus

T T < ‘ T T T ool L 1
[ E oY \'\m a 8 x <\ Qg. c& 4&) Q}» 0‘«5& ek, .;5
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Fenotipusok: Hiper- hipoinflammatc’)riku"s w 4

= N ’é 5
4 i
ARMA Cohort ALVEOLI Cohort
Clinical Outcome - (n=318) Hiperinf | (n=155) p-value - (n=404) | Hiperinf (3 (p=145) p-value
Ventiliator Free Days 17.8 7.7 <0001 I84 8.3 <0.001
Organ Failure Free Days 4.5 8.0 <0001 165 8.4 <0.001
Mortality (90-day) 23% 44% 0.006 19% 51% <0001

Values are estimated means that take into account the uncertainty of class membership,

- i Hiperinf |2 (n=145)

Low PEEP (n=202) HighPEEP(n=202) Low PEEFP(n=71) High PEEFP (n=74) p-value*

Ventilator Free Days, median (IQR) 200(10, 25) 21 4(3,24) 2(0,21) 450, X» 0018
Organ Failure Free Days, median (IQR) 22411, 26) 22 (9, 26) 400, 18) 6540, 21) 003

p-value for imeraction between PEEP assignment and lasent ¢lass
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EARLI + VALID kohorsz, N:1737 beteg

p-value<0.001

A Overall population
1 G‘O" o
75% 1
6%
50% 4
259, < 2% |
14%
0':(, -
Hypainfiammatoey Hyperinfammatory

B

100’.9-

25% 1

0o 4

ARDS subgroup

Hypoinfammatory Hyperinflammatory
p-value<0.001

"XC.Q._

Main organ failure

Hemorrhage
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Evrard et al. Critical Care (2024) 28:164



: ESICM — ARDS-guideline 2023

Intensive Care Med (2023) 49:727-759
1) https://doi.org/10.1007/s00134-023-07050-7

ESICM guidelines on acute respiratory 5
distress syndrome: definition, phenotyping
and respiratory support strategies

Giacomo Grasselli'*"®, Carolyn S. Calfee?, Luigi Camporota*®, Daniele Poole®, Marcelo B. P. Amato’,
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Claude Guérin®’2% Margaret S. Herridge®, Carol Hodgson*®#!, Catherine L. Hough??, Samir Jaber®’,

Nicole P. Juffermans*, Christian Karagiannidis®, Jozef Kesecioglu®, Arthur Kwizera®’, John G. Laffey***°,
Jordi Mancebo™®, Michael A. Matthays‘, Daniel F. McAuleyIB'sz, Alain Mercat’®, Nuala J. Meyer”, Marc Moss™>,
Laveena Munshi*®, Sheila N. Myatra®’, Michelle Ng Gong®*?, Laurent Papazian®®®', Bhakti K. Patel®,
Mariangela Pellegrini®®, Anders Perner®, Antonio Pesenti'?, Lise Piquilloud®®, Haibo Qiu®, Marco V. Ranieri®®,
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Taskforce on ARDS
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CONFERENCE REPORTS AND EXPERT PANEL Intensive Care Med (2023) 49:727-759
m https://doi.org/10.1007/s00134-023-07050-7

ESICM guidelines on acute respiratory
distress syndrome: definition, phenotyping
and respiratory support strategies

HIGH FLOW NASAL OXYGEN

CONTINUOUS POSITIVE AIRWAY PRESSURE / NON-INVASIVE VENTILATION

LOW TIDAL VOLUME VENTILATION

POSITIVE END-EXPIRATORY PRESSURE AND RECRUITMENT MANEUVERS

PRONE POSITIONING

NEUROMUSCULAR BLOCKING AGENTS

EXTRACORPOREAL LIFE SUPPORT
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AHRF - HFNO vs, 02 AHRF - HFNO vs. O2
{ Aty 1 t IRy .I: 3 Uuady lubatic -[,"
— I
HINO o2 HENO 02
Study Events Total Events Total Risk Ratio L] 95%-C1 Weight Study Events Total Events Total Risk Ratio L] 95%-0 Weight
No COVID not Immunesuppressod Na COVID not immunosuppressed |
frat-2015 12 106 1 w4 —r 0.55 [0.30; 1.16] 4.4% Frar-2015 40 106 “u . B i 051 [0.58,112] 7.0%
No COVID Immunosuppressed No COVID Immunosuppressed w
Aroway- 2018 123 388 122 38§ - 101 JO.82.1.24] 473N Azowloy 2018 150 388 10 388 - 088 (0.75;1.08] 261%
Apftekinogiv Menall-2022 29 &1 18 49 123 [0.76:1.98] 9.0% Apitekinogiu Mendll- 2021 £ LA | 10 49 At 163 [0.83,3.21] 16%
Totsd 146 439 140 437 1.04 [0.86; 1.26] 56.3% Total 167 4319 180 437 — 110 [0.62;1.95f 272.%
covio ovio |
Osping-Tocson 2021 8 99 16 100 055 [0.23;1L13] 3.2% Ospino-Tacson-2021 M 9 51 100 | 067 [0.48,09¢] 6.7%
Perking-2022 78 d15 74 368 = 0.93 [0.70: 1.24] 249% Perkins-2022 170 415 153 3J&8 g 0.89 [0.83; 1.16] 26.5%
Frat-2022 36 357 a0 354 0.89 J0.58; 1.37] 112% Frat-2022 160 357 186 354 e | 0.85 [0.73;099] 322%
Totad 122 N 130 22 0S8R [0,70;1.20] 39.3% Total 4 W0 A2 'l 086 [0.75103] 653%
TR 1% It 1 ¢? 0 rou1 D 3 pepr T 4 Y { |
uy | ) 15 4
Totad 280 1416 288 1353 + \0.95 [0.82; 1.08) 100.0% Total 571 1416 614 1353 < 0.89 [0.81; 0,97} 100,0%
I t
a1 0 ¢ 10 01 -1 . 10
Wetarogensty: /¥ » 14% (0% 78%], ' « 00001, p ~ 033 vour Faval Meterogenety (7 = Mo 10 755+ <0000, p = 0,16 Favou e
Test for overall effect- 2 = -0.72 (p = 01472} AR on a log scale Test for overall effect: 7 = -2.76 (p = 0.006) RR on a log scale
t4or subgroup dMerencos: 3« 3,23, df « 2 {p « 020} Test for subgroup differances: x; « 083, df « 2 [p « 0.66]

Nincs kiildonbség a mortalitdsban

Grasselli G et al. ICM. 2023 Jul;49(7):727-759.

A HFNO szignifikansan kedvez6bb hatasu
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ARDS — HFNO vs konv. O, terapia

L] 95%-01 Weight

051 [0.58;112] 7.0%

088 (0.75;1.08] 261%
163 [0.83,3.21] 16%
1.10 (0.62;1.95f 22.9%

067 [0.48;09¢] 67%
0.89 [0.83; 1.16] 26.5%
085 [0.73;099] 322%
086 [0.73;103] 653%

_ 0.89 [0.81; 0.97} 100,0%

10

Nincs kilonbség a mortalitasban

AHRF - HFNO vs. 02 AHRF -HENO vs. 02
4 B BT e W ek | | . O R—
it 21 1 [ Javaslat \ 3=
A gépi lélegeztetést nem igényl6 AHRF-ben
wwi iw Al szenvedd betegeknél, amennyiben az allapot | -
connelon | nem kardiogén tiid66déma vagy AECOPD, az j
o =" intubacio kockazatanak cs6kkentésére a HFNO |~
kezelés javasolt a hagyomanyos
\ oxigénterapiaval szemben. }

\ /

Grasselli G et al. ICM. 2023 Jul;49(7):727-759.

A HFNO szignifikansan kedvez6bb hatasu

Tedels
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ARDS — HFNO vs CPAP/NIV

AHRF - HFNO vs. CPAP/NIV
{nspital/e0-day mortality

HEND NIV
Study Events Total Events Total Risk Ratio RR S5%-C1 Weight
No COVID imenundsispperessed |
Coudroy- 2022 &3 154 & 145 ree 0.59 [0.75; 1.30] 34.8%
No COVID not immunosuppresied
Frot 2015 13 106 31 110 e | 0.44 J0.24;0.79] 213%
covio
Grieco-2021 14 55 13 34 - LO6 [0.55;204] 192%
Noir-2021 18 5s 2% 5 ot 0.63 [0.38;1.08] 24.7%
Total o 110 i 108 4—» 0.78 [0.47,1.29] 4185
Total 106 370 129 383 —— |0.7S [0.53; 1.11] 100.0%

01 1 10

Hetarogeneity, )* « G2 20%; 87%), « « 0.093E, p = 0.05 VD T Favo
Vet for overall effect. 2 « - 144 (p « 0.150) R on a log scale
Tast for whbgroup SMérentes: yi =628, & « 2 [p = 0.04)

Nincs kiildonbség a mortalitdsban

Grasselli G et al. ICM. 2023 Jul;49(7):727-759.

AHRF - HFNO vs. CPAP/NIV
HENO NV
Study Events Total Events Total Risk Ratio
No COVID immunosupgaressed
Coudroy-2022 78 154 67 145
No COVID not smmunosuppressed
Frot. 2015 40 106 58 120
covio
Grieco-2021 28 55 16 54

RR 95%-C1 Weight

110 [0.87;139] 37.6%

0.7 [0.55;103] 34.8%

172 [1.06:2.79] 27.6%

TOT [0.71; o8] 100.0% |

T.08

Tost Toe oweead offect 7 = 0.39 o = 0.698]
Test for subgrocp differences: i, « 845 of « 2 (p = 0.01)

It on o log swale

Nincs kiildnbség az intubacids rataban

H ;*pl WS ILBOWANMGHTIM
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ARDS — HFNO vs CPAP/NIV

AHRF - HFNO vs. CPAP/NIV | AHRF - HFNO vs. CPAP/NIV
sty s ol 5/ \
Comvor 202z 8 154 Javaslat o e
P e Nem szelektalt betegcsoport esetén nem lehet e e
e 5 javaslatot tenni a HFNO alkalmazasa mellett, vagy A% BRey om
ellene a CPAP/NIV-hez képest az intubacio vagy a 172 pos 2
ws 0 mortalitas csokkentése érdekében a nem kardiogén 1
Fearopinsty 7= 2% %, £, © - Govi tud6odéma vagy AECOPD miatt kialakult AHRF-ben

COVID-19 okozta AHRF kezelésére , a CPAP/NIV johet
szoba a HFNO helyett az intubacids rata

Nincs kulor

\@ csokkentésének érdekében.

Grasselli G et al. ICM. 2023 Jul;49(7):727-759.

Dr

/éban

Tedeld .
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ARDS — CPAP/NIV vs konv. O, terdpia @ @ 9

NIV/CPAP in hypoxic respiratory failure - Primary analysis

NIV/CPAP in hypoxic respiratory failure - Primary analysis
outcome: intubat 1

NIV Contral
Study Events Total Events Total Risk Ratio RR 95%-C) Weight
Not COVID - Not immunosuppressed f
Frot-2015 55 110 44 ™ - 107 [0.80; 142] 226%
Me-2018 1 1» s 493 " 117 [0.51; 271] 3.0%
Brombilig- 2014 7 40 I 4 i - 205 [019,21.72] 04%

Total 68 252 s 233 . 1.09 [0.83; 1.42] 25.9%

Not COVID - immunosuppressed

Lemigle 2015 73 182 &2 183 . 085 (067, 109] 29.9%
COVID g

Epcking 2no2 e LG22 Jar o — Q51 oy goml da 2%
Total 267 B20 283 M2 ‘_ 089 [0.77; 1.03] 100.0%

oy o Ty

P medium tem mi lity
NIV Control
Study Events Total Events Total Risk Ratio RR 95%-0 Weight
Not COVID - Not immuncsuppressed
Brambiie-2014 2 4 7 4]~ - 029 (006, 133] 12%
He-2019 7 102 7 o8 — 096 (0.35:264) 28%
Frat-2015 31 10 2 M 5 120 (0.75; 193] 125%
Totl a0 252 % 213 e 0.96 [0.55; 1.67] 16.8%
r [ ) ) |
Not COVID - immunosuppressed
Lemiafe-2015 72 1 82 183 - 084 [0.66:1.07] 48I%
coviD
Perkins- 2022 72 383 78 346 - 0.89 [0.66;1.17] 351%
Total 180 807 196 762 - 0.89 [0.75; 1.05] 100.0%
01 1 10

Meterogensty /° = 0% [0%; 79, v < 0.000L p = 0,42 Favours 1 Favouars ©
Test for overall effect ¢ =142 [p = 0180 RR on 4 log scale

Nincs kilonbség a mortalitasban

Grasselli G et al. ICM. 2023 Jul;49(7):727-759.

Meturogensny: 1 = 0% [0%; 79%), t* = 00031, p = 047
Tost Tor ovecall effect: 7 » 160 (o ~ 0,109}

yours T Favours €
RR on a log scale

Nincs kiilonbség

az intubacids rataban
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ARDS — CPAP/NIV vs konv. O, terapia

Study Events
Not COVID - Not immunosupp
Brambiie-J20)4 2
He-2019 7
Frat-2015 i1
Total 0
Nat COVID seppTess
Lemiale-2015 72
10

Perking- 2022 2
Towl 184
Weterogenety: % | T,

or overall effect 142 (p

NIV/CPAP in r{

Nem lehet

™\

Javaslat
javaslatot tenni a CPAP/NIV vagy konv. O,

terapia favorizalasara az AHRF esetében a mortalitas
vagy az intubacids rata csokkentése tekintetében,
amennyiben az allapot nem kardiogén tiid66déma

NO
RECOMMENDAT

COVID-

hasznalata

WEAK
RECOMMENDATION

DF EVIDENCE FOR MORTALITY
OF EVIDENCE FOR INTUBATION

vagy AECOPD.

ION

19 okozta AHRF esetén javasolt a CPAP
konv. O, kezeléssel szemben az intubacids
rata csOkkentésének érdekében.

OF EVIDENCE

Grasselli G et al. ICM. 2023 Jul;49(7):727-759.

lure

Primary analysis

Ratio RR 95%-C) Weight

Il 107 (0.80; 142] 22.6%

g 117 [0.51; 271] 3.0%

' - 205 [019,21.72] 04%

o~ 1.09 [0.83; 1.42] 259%

085 (067, 109] 29.9%

gg1 ogr g D" si. %

o . 089 [0.77; 1.03] 100.0%
=
'

hog scale

bacids rataban

-

2199/

Dr Kiss T., MAITT DD 2024.
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ARDS - legzési térfogat (alacsony vs magas)

7 alkalmas vizsgalat

3 vizsgalat

ARDS - Low vs. High TV
Primary mortality analysis Induding moderate-high quality studies

Low TV Mgh 1V

Study Events Total Events Total Risk Ratie RR 95%-0 Weight

Brochard 1998 (TV 7.1 w 10.3) 27 58 2 58 ** 123 [G8O, 189] 250%

Stewart. 1958 (7.0-20.7) ¥ ® 28 &0 107 (074, 155) 29.2%

Brower- N0 (TVE 2 ve 118) 1M a2 749 -4 O (0650937 4558

Toral 191 S50 2221 547 0.96 (0.72; 1.23] 100.0%
a1 ! [

Hetaragesety I* = 63% (O%; #9%), v' =D 0L, o » Q.08
Test for evonall effoct 2 = 03040 « 0 768)

Al onalogscoke

ARDS

7 vizsgalat

Low vs. High TV

Secondary mortality analysks including all studies
—

Nincs kilonbség a mortalitasban

Low TV High v
Study Events Total Evests Total fak Natio M 95%-0 Weight
Brochard- 1998 (TV 2.2 w, 20.3) » @ 7 - L' -+ 120 Qa0 1a9) 1AM
frower )39 1V 2w 1022) i3 M 2 0 ~—‘0—~ tow Joex19)) 9
Stewsvr 2997000 7) 10 w n w - Lo Jo X155 1608
Mower 2000 (TVA 2w 118 N oan 7y ars ™ oM Joax 09y Mos
Amato- 1958 (TVS.6m 12 4] 13 ) P g M - G&) 039 102) 12)%
VWNor-2006 (TV 7.3 ws. 10.2) 17 0 5 - Gl 38038 124%
Oveene 2003 (TV 4-8 va. 2015} i3 80 2 w - 056 N33.093) 1094
Total M9 NS 2 M2 - 082 [0.66; .02] 100.0%
1

ot 1 10
Heterageeity: 17 = 4TS (%, 781 v/ = 00377, p = D08 i 3 o
st for aversdl sffect: £ = 133 o = 0,062 on 3 fog wak

Nincs kilonbség a mortalitasban

edels .
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7 alkalmas vizsgalat

Javaslat
Javasolt az alacsony légzési
térfogatu (azaz 4-8 ml/kg PBW)
|élegeztetési stratégiak
alkalmazasa a nagyobb légzési
térfogatokhoz képest a nem
COVID-19 miatti ARDS-ben
szenvedd betegek
mortalitasanak csokkentésére.

STRONG
RECOMMENDATION OF EVIDENCE

Javaslat

A Vt 4-8 ml/kg PBW-re valo beallitasa
léguti platé nyomas (P,,,) 30 H,0cm-nél

alacsonyabb értéken tartasa.

* PBW (men) = 50 kg + 2.3 kg x (height, in - 60)
* PBW (women) = 45.5 kg + 2.3 kg x (height, in -

60)

Ez az ajanlas a COVID-19 okozta
ARDS-re is vonatkozik.

:: WESHILBOWSGH M

,€ {/J' MIALWNOS ORNDSTUDDWANTI KR
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ARDS - PEEP .

Rutin PEEP tittdlds magasabb PEEP/FiO, vs alacsonyabb PEEP/Fi0O, ardnyok

( )

3 RCT a magas vagy alacsony
PEEP vizsgalata RM nélkiil
* ALVEOLI (n = 549)
* LOVS (n=983)
* EXPRESS (n=767)

. J

15 alkalmas vizsgalat
Mindegyik egy magasabb és egy alacsonyabb

PEEP/FiO, titralasi tablazatot hasznalt, amely
meghatdarozta a PEEP és FiO, megengedett
kombindacidit.

LOVS EXPRESS

ALVEOLI
atlagos PEEP
8,3+3,2 H,0cm vs 13,2+3,5H,0cm
(P<0,001).

%

atlagos PEEP
14,6 (SD: 3,4) H,0cm vs 9,8 (SD:
2,7) H,0cm

N

nincs kiilonbség a korhazi halalozas

atlagos PEEP az elsé nap
7,1 (SD: 1,8) H,0cm vs 14,6 (SD:
3,2) H,O0cm

N2

nincs kiilonbség a korhazi
haldkozdsban és PTX
el6fordulasaban
kérhazi halalozas: 39,0% vs 35,4%
(RR:1,10; 95% Cl: 0,92-1,32; P=0,30)
PTX: 5,8% vs 6,8%;P=0,57

és a barotrauma tekintetében
kérhazi haldlozas: 36.4% vs 40.4%
(RR:0,90; 95% ClI: 0,77-
24,9% vs 27,5% (P=0,48; 95% Cl: - 1,05;P=0,19)
10,0 -4,7%). barotrauma: 11,2% vs 9,1% (RR:

nincs kilonbség a klinikai
eredményekben
mortalitas a korhazi kiadas el6tt:

1,21; 95% Cl: 0.83-1,75; P=0,33).

Teral:
H *f OIS ILBOWSAIGHTIM

'\,}.-' NIALINDS ORDSTUDDHANTI KR
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ARDS - PEEP

Rutin PEEP titrdlds magasabb PEEP/FiO, vs alacsonyabb PEEP/FiO,

dLdITyOK ( \
[ 15 alkalmas vizsgalat ]—}

3 RCT a magas vagy alacsony
PEEP vizsgalata RM nélkiil
* ALVEOLI (n = 549)
* LOVS (n=983)

Mindegyik egy magasabb és egy alacsonyabb
PEEP/FiO, titralasi tablazatot hasznalt, amely
meghatdrozta a PEEP és FiO, megengedett
kombindacidit.

* EXPRESS (n=767)

ALVEOLI
atlagos PEEP
8,3+3,2 H,0cm vs 13,2+3,5H,0cn
(P<0,001).

%

nincs kilénbség a klinikai
eredményekben
mortalitas a kérhazi kiadas el6tt:
24,9% vs 27,5% (P=0,48; 95% Cl: -
10,0 -4,7%).

. v,

JAVASLAT

Nem lehet javaslatot tenni a
magasabb PEEP/FiO, stratégiaval
vagy az alacsonyabb PEEP/FiO,
stratégiaval végzett rutin PEEP-
titralas mellett vagy ellen az ARDS
mortalitasat illetéen.

EXPRESS
atlagos PEEP az elsé nap
7,1 (SD: 1,8) H,0Ocm vs 14,6 (SD:
3,2) H,0cm

N2

nincs kilonbség a kérhazi
haldkozdsban és PTX
el6fordulasaban
kérhazi haldlozas: 39,0% vs 35,4%
(RR:1,10; 95% Cl: 0,92-1,32; P=0,30)
PTX: 5,8% vs 6,8%;P=0,57

Tedeli
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ARDS — PEEP tra ks

Rutin PEEP-titrdlas Egzésmechanikai alapon vs standardizadlt PEEP /FiO2 alapon

15 alkalmas vizsgalat

EPVent

Monocentrikus viszgalat.
PEEP titraldas kilégzésvégi

transzpulmonalis nyomas
(PL)/FiO, tablazat vs
alacsony PEEP/FiO, tablazat

Nincs kilonbség a
mortalitasban

Nincs kilonbség a
barotrauma
el6fordulasaban

titralas
EPVent (n=61)

ART (n=1010)

r

f 4 RCT: légzémechanikai PEEP N

EPVent-2 (n=200)
* Pintado et al. (n=70)

Mindegyik a légzésmechanika alapu
PEEP titralasi stratégiat egy szabvanyos
PEEP/FiO, tablaval hasonlitja 6ssze.

J

EPVent-2
Multicentrikus viszgalat.
PEEP titralas kilégzésvégi

transzpulmonalis nyomas
(PL)/FiO, tablazat vs magas
PEEP/FiO, tablazat

Nincs kilonbség a
mortalitasban

Nincs kllonbség a
barotrauma
el6fordulasaban

Pintado et al.
Multicentrikus vizsgalat
compliance alapu PEEP

titralas (PEEP titrdlas a
legmagasbb légz6rendszeri
compliance alapjan) vs
alacsony PEEP/FiO, tablazat

Nincs kiilonbség a
mortalitasban

Nincs kiilonbség a
barotrauma
el6fordulasaban

ART

compliance alapu PEEP titralds
(PEEP a legmagasabb

compliance-t eredményez6
PEEP felett 2 H,Ocm-rel) vs
alacsony PEEP/FiO, tblazat

Magasabb mortalitds a compliance
alapu csoportan (RR 1,12; 95% ClI
1.00-1.26).

A barotrauma incidencia M a
compliance alapu csoportban
RR 3,56; 95% CI 1,64-7,73)

:.‘4‘;
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ARDS — PEEP tra ks

Rutin PEEP-titidlas Bgzésmechanikai alapon vs standardizalt PEEP /Fi0, alapon

Pintado et al.

NMuldimAantrilliis vica~Alas

ARDS - Lung mechanics vs. P/F ilas

Barotrauma

EPVent-2

ARDS - Lung mechanics vs. P/F

28-day mortality

Lung mechanics PIF

tudy Events Total Events Total Risk Ratlo RR 95%-0 Weight] VK
Lung mechanics P/F {o}
Low-very fow gquality tdy Events Total Events Total Risk Ratlo RR 95%-C1 Welghtlli 15

5 38 12 1N @ —ad 0.43 [0.17; 1.07)
7 34 18 3 - 053 [0.24; 1.15)
0.49 [0.27; 0,88]

at

Low-wery low quality
Todmor-2008
Pintads-2013 - 106 [0.38:2.97]

High-moderate quality :
Beitler-2019 & 102 5 88 e i 115 [0.36;3.66] 28.2%
avaicanth2017 28 501 8 509 -—4'— 356 [1.64;7.73] 40.1%
Total 220 [0.74;656] 68.3%

High-moderste quality
Beitler-2019 33 12 30 98 s ol 1.06 [0.70; 1.59)
-

112 [1.00; 1.26)
1.12 [1.00;1.25)

— 0.85 [0.57; 1.29] 100. 40 667 19 674 ——— 1.76 [0.76; 4.06] 100.0
| 1 r 1
1 10 01 1 10
R L] Favours T Favours ( Heterogeneity: /” = 55% \R. Rt =02?sl,p =011 Favours T Favours (
est for overall offect: 7 « -0.76 (p = 0.449) R4 on a log scale est for overall effect: 7 = 1.33 (o = 0.183) &R on 3 log scale

Test for subgroue differences ¥ = 7.32, df = 1 [p < 0.01) Test for subgroup differences: 25 =082, & =1 (p = 0.34)

: .

. e . Nincs kulonbség a
Nincs kilénbséga  «—  poolozottadatok elemzése — €

mortalitasban barotrauma
el6fordulasaban

Tedels
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ARDS — PEEP tra ks

Rutin PEEP-titidlas Bgzésmechanikai alapon vs standardizalt PEEP /Fi0, alapon

Pintado et al.

EPVent ——

ARDS - Lup(

echanics vs. P/F

o e oot v T JAVASLAT 6

RR - 95%-C weightlll 1

Low-very fow quality

Srensiin ? W a3 Nem lehet javaslatot tenni f6ként a ‘ at
otal 12 (2] 6 6 ‘ 0.0%
Mg =MD OM légzésmechanika altal vezérelt PEEP-titralas — ¥ s as
g moderae qualey mellett vagy ellen, 6sszehasonlitva a fékéent - 115 (0363661 282%
Beitler-2019 33 12 30 9 et 356 [1.64;7.73] 40.1%

Total 310 603 181 &0

fsday: B B A% PEEP/FiO, stratégidn alapulé PEEP- — 120 074656] 83X
Letio el m s 2+ 190 =005 titralassal, az ARDS-ben szenvedd betegek 3

[ ey s s oo ;7 s Semm=— 1.76 [0.76; 4,06] 100.0
orl W W mortalitasanak csokkentésére. 1
1 10
Heterogenety: ¥ = B0 (U, 87%], +“ = 0.1062, p =0 Favours T Favours (
est for overall offect: 7 « 0,76 (p =0.449) RR on 3 log scale

Test for subgroup differences ) = 732, df = 1 [p < 0.01)

: .

) . . Nincs kilonbség a
Nincs kilénbséga  «—  poolozottadatok elemzése — 8

mortalitasban barotrauma
el6forduldsdban

Teze
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ARDS — prolongélt TM vs no TM VA (

15 alkalmas vizsgalat

5 RCT Prolongalt TM vs nincs TM

Kilonboz6 technikak, de
mindegyiknél TM > 1 perc

ARDS - PEEP titration with RM

Vogh pressure RM No Rm

Study Events Total Evemts Total Risk Ratio RR 95%-C1 Weigh
Low wery low guality

Hodgson-2019 14 S7 17 56 —— 0.81 [0.44, 1. 48] 245
Xung-2019 1 &0 23 & ——— 091 JO.57;1.85] 39%
Hodgson-2011 i 10 2 0 e 150 [032;713] 04%
Chung 2017 7 12 8 12 —— 0.88 j0.47,183] 2.2%
Torad 45 13 50 138 -2 08.89 [0.65; 1.22} 8.9%
Hygh moderate quasty

Cowalcants. 2017 318 501 01 509 108 [0.38 1.19] 911N
Totsl 364 640 151 B47 e 2 1.06 [0.96; 1.16] 100.0%

03 ] 10

Heterogermity I~ = 0% [0%;

MR =0, p=077
Test for overall effect 2 = 12000 =0 231)
Test tor subgrous differontes: ) = 1.27, 4 = 1 | = G.25)

RR on a log scale

Nincs kilonbség a mortalitasban

ARDS - PEEP titration with RM

High pressure AM No RM
Study Events Total Events Total Risk Ratio AR 95%-0 Waight

Low-very fow quality |

Hodgsan-2019 3 57 6 56 Q49 (013, 1.87] 246%
Kung 2019 2 60 4 60 -~ 850 (0.10;2.63) 203%
Huf-2009 i 30 i — 090 (020:408) 21%
Hodgson 2011 o 10 o 10 | 00%
Total g 157 13 153 —— 050 [025;141] -£7.0%
Heteenge Y |
|
High-moederate quality
Cavalconti 2017 28 503 § 509 ‘ - 156 (164;7.73) 330%
|
Iroul 36 658 21 662 —— 108 (037 3.14] 100.0%
Meterogenety: 17 = (8% [9%; B8], «* =079 p =002 wvours T O\
Test for overall effect: £ = 0,15 |p = 0.882) RR oo 2 log scale

Tost for wbgroup Sfferences: 3 = 2.10, df = L {p < 0.01)

Nincs kilonbség a barotrauma el6forduldsaban

WS ILEOWNAIGHTIM
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ARDS — prolongélt TM vs no TM

[ 15 alkalmas vizsgalat H 5 RCT Prolongalt TM vs nincs TM H

ARDS - PEEP titrz

Vgh pressure RM No Im
Study Events Total Events Total

Low wery low guality

Hodgson-2019 14 57 17 5
Xung-2019 21 &0 23 &
Hodgson-2011 i 10 2 10
Chung 2017 7 12 8 12
Torad 45 13 50 138

High modersate quasty

Kilonboz6 technikak, de
mindegyiknél TM > 1 perc

iy PEEP titration with RM

Javaslat
Az ARDS-ben szenvedd betegek

nem javasolt a prolongalt nagy
nyomasu toborzasi mandéverek

Covalcant). 2017 318 501 01 509

Total 364 640 351 647
0

Heterogereity I~ = 0% [0% 5L T =0, p=027

Test for over sl effect:z = 1204 =0231)

Test tor subgrous differontes: ) = 1.27, 4 = 1 | = G.25)

Nincs kilonbség a

@ 2350 Alkalmazasa.

r&!ﬂv&..

mortalitasanak csokkentése érdekében

Risk Ratio RR 95%-0 Waight
L Q49 (@13 1.87) 246%
e 850 (0.30,2.63) 203%

—_—— Q90 [Q20:4.09) 215
00%
——-“- Q60 |0.25;1.41) &7.0%
. 156 |164;7.73) 33.0% I

e S — 1.08 [0.37;3.14) 100.0%

1 1

1 10

RR oo a log wcale

}setén: nincs kilonbség

Tedels
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ARDS — révid idejii TM vs no T™M 479

15 alkalmas vizsgalat 3 RCT rovid idejd TM vs nincs TM

Kilonboz6 technikak, de
mindegyiknél TM < 1 perc (alt. 40/40)

ARDS - High PEEP with brief RM vs. low PEEP

High PEEP and RM Low PEEP

ARDS - High PEEP with brief RM vs. low PEEP

High PEEP and RM Low PEEP

Study Events Total Events Total Risk Ratio R 95%-O Weight Study Events Total Events Total Risk Ratio R 95%-0 Weight
Meode 173 475 205 508 - 49890 /077, 1.06) BETN Meode 53 475 47 508 —-—- 121 {083,1.75) B&3%
W I
Kocmareh 9 9 5 101 ": 085 (056:1.27) 133% Kocmarek 6 99 § 101 -7 077 (028:213) 11.7%
Total 200 574 200 609 ‘ 0.89 [0.77; 1.04] 100,0% Total 59 5% 55 609 o= 114 [0.51; 1.62] 100.0%
I 1 1 | ‘ 1
01 1 10 01 1 10

Hetarogenaity: 1 « 0N, ¢ « 0, p« 077
\

Tast for cweral eftect 2 = -L47 (p = QL141) 2R on 2 lag scale

Nincs kilonbség a mortalitasban

Hatarogenaty: ' « O8N, ¢ « 0, p«04L
\

Tost for verall effect 2 « 075 [p = 0.453) AR on a log scale

Nincs kilonbség a barotrauma el6forduldsaban

-
-
-
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ARDS — révid ideji TM vs no TM N/

I I I I Kiilénb6z6 technikdk, de

15 alkal izsgalat 3 RCT rovid idejld TM incs TM , ! ,

[ alkalmas vizsgala rovid iaeju VS nincs mindegyiknel ™ <1 perc (alt 40/40) ]
ARDS - High PEEP with brief / \1 brief RM vs. low PEEP

Javaslat -

High PEEP and RM Low PEEP

Study Events Total Events Total E AZ AR DS-be n sze nved6 betege k Risk Ratio AR 95%-0 Weight
e e mortalitasanak csokkentése — 121 foss; 275 Bmaw

Kocmarek 9 9 5 101 o o . . . -t Q77 (028:213) 11.7%
erdekében nem javasolt a rovid

Total 202 574 240 609 = 114 [0.51; 1.62] 100.0%

idejli, nagy nyomasu toborzasi ‘ '

1 10

01

mangverek alkalmazasa.

Tast foe oweral effect: 2 = -L47(p = Q.141) el mECAOKMMENDAYIDN ol ,u“‘mh‘
Nincs kiilonbség a mortivw Aﬁa el6forduldasaban

Tedels
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ARDS - hasraforditas

Absence of gravity

Gravity

Fizioldgiai el6nyok:
* oxigénellatas javulasa
* atlid6fesziilés homogenizaldsa
* jobb kamrai fesziiltség csokkenése
Grasselli G et al. ICM. 2023 Jul;49(7):727-759.
* javitja a kimenetelt k6zépsulyos és
sulyos ARDS-ben

1=

Supine

Guérin C et al. N Engl J Med. 2013;368:2159-2168. (PROSEVA trial)
Gattinoni L et al. Minerva Anestesiol. 2010;76:448-454 = Isolated lung -

A ESICM ajanlas alapja is a PROSEVA (n=466) vizsgalat |

Prone

The NEW ENGLAND
JOURNAL o MEDICINE

JUNE b, 2013 VOL W e

Prone Positioning in Severe Acute Respiratory Distress
Syndrome

g Be€

Shape matching -

N N

, W W

- Shape matching and gravity -

L BN

GattinoniL et al. APS 1, 3 (2023).

M ¢

H ?I PESE ILBOWANAIGH M
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ARDS — hasrafordias - PROSEVA

Study

Other
Gattinoni- 2001
Mancebo 200€
Chan-2007
Fernandez 2008
Tactome 2009
Tutal

Prone ventilation in ARDS

Outcome: 28-day or ICU mortality

PRONE SUPINE

Events Total Events Total Risk Ratio AR 95%-C1 Weight
7 152 73 12 i 105 |0.84,2132] 23.8%
3 e 35 &0 074 (053, 1.0d4] 198%

-4

. 100 [033;302] 48%
g 21 1 19 ———e— 072 [038;145] 9%
64 168 73 17 - 091 [070. 1.18] 22.6%
186 420 195 316 :4 .51 [0.77; 1.08] BO.6%

Guwrin-2013
Guerin 2013

Tocal

Heterogenelty (=
Test for overall effect: r = -1 76 (g = 0 07

s 2% % 9 - 049 [035,0.69] 194%

224 665 270 645 B
5% [16%, BSN]. v' = 00630, p = 00T
01 1 10

_0.79 [0.61; 1.03] 100,0%

Test for swhproup ditferences ;" =10 @i =1lp<001) Fawen Favui

IR on » log scale

d
¢ J ik
) I
5 v 4 “‘
> d
- v o
g
Prone ventilation in ARDS
Qutcome: Medium-long term mortality
PRONE SUPINE
Study Events Total Lvents Totad Risk Ratio R 95%-C1 Weight
Other \
Gattevoni 2001 95 152 83 152 (R 107 |089;1.28] 255%
Voggenrenoer- 2005 1 21 3 19 = - $ 030 (003; 2.66| 11%
Mancebo-2006 s % 7 & ~ 081 [060;1.10] 00%
Fernancez 2008 g 2 10 19 —_— 0.72 (035,145 32%
Taccone-2009 79 168 29 1M - 090 [073:1.11] 240%
Total 221 438 I3 a4 - 093 [0.79; 103} 73.9%
Aeta1GRane 17w 12% ([O% BIN], v MGE, g3
Guerm- 2013 \
Guenn-2013 56 237 98 9 - 058 [048;026] 211%
Total 277 675 324 653 P 0.81 |0.64; 1.02] 100.0%
|

Heterogeneay: 1’ = G5% [20%; 8%, v* = 00463, p = 0.0
Tew: for overak eftect: 2 = -3 7 = Q07 ol 1 10
Test for subgroup dflerences: 3; =8.73, df = 1(p <Q01) Feouns T Favours (

R on alog scale

Rovid tavu halalozas: szignifikans csokkenés

K6zép és hosszu tavu haldlozas: szignifikans csokkenés

Grasselli G et al. ICM. 2023 Jul;49(7):727-759.

eel:
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ARDS — hasrafordias - PROSEVA

Prone ventilation in ARDS Prone ventilation in ARDS
Outcome; 28-day or ICU mortality Qutcome: Medium-iong term mortality

PRONE SUMNE
Study tvents Total Events Total o LU 95%-C) Weight

Gattinon- 2001 77 152 73 12 JAVAS LA 107 (089,128} 255%
Mancebo. 2006 133 7 35 &0 I 030 (003:266] 11%

Chan-2007 4 il 4 1 081 [060;110] 200%
Fernandez 2008 8 21 10 12 0.72 (035, 145 2%
Tactome 2002 &4 168 73 17 090 [0.73:1.11] 240%

e K6zepesen sulyos-sulyos ARDS-ben
— (Pa0O,/Fi0,<150 Hgmm és PEEP>5 H,0cm, a

Guwein-2013

Guerin 2013 s 237 18 09 7 e ARG . a Yono 058 [044;0.76] 211%
— — lélegeztetési beallitasok optimalizalasa —

Heterngeneity (= 65% [16%, BN v = 00630, p = 00T

P i ellenére) szenvedé betegeknél a hanyatt i |

Test for subproup ditferences: % M af=]1lp<00]) v
scale

fekvéshez képest a hason fekvés hasznalata
javasolt a mortalitas csokkentése érdekében.
Rovid tavu halalozas: ignifikans csokkenés

Grasselli G et al. ICM. 2023 Jul;49(7):727-759.

Tedels
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ARDS - hasraforditas — mikor?

Nem terveztek olyan konkrét vizsgalatot, amely az el6re meghatarozott
kritériumok szerepét vizsgalta volna a hason fekv6 helyzet megkezdésére

vonatkozdan.

Itt is a PROSEVA vizsgélat ere{ Java s | at \

The NEW ENG
JOURNAL o ME

A hasraforditas megkezdése koran, az intubaciot kovetéen
javasolt azoknal az invaziv gépi |élegeztetésben részesiild,

UNE b, 2018

Prone Positioning in Severe Acute iy

Syndrome

ARDS-ben szenvedd betegeknél, akiknél alacsony tidal
volumennel és PEEP-el tortént stabilizacids id6t kovetben is
a Pa0,/FiO, < 150 Hgmm marad. A hasraforditott helyzetet

16 oran keresztiil vagy tovabb javasolt fenntartani a

wortalités csokkentése érdekében. /
;@2 WS ILBOWANMGHTIM

,U ATALINDS ORDSTUDTAANTI KR

N
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ARDS - lazitas

2 legjelent8sebb
5 alkalmas RCT e ACURASYS
* ROSE

} |

NMBA in ARDS
Outcome: hospital mortality by day 90

NMBA  no NMBA

Mindkét tanulmanyban 48h-an keresztiili folyamatos
neuromuszkudris blokddot alkalmaztak

Két tanulmany eltéré eredményeket adott a 90 napos mortalitasra

Study Events Total Events Total Risk Ratio RR 95%-0 Waight , . , L , , J
Other vonatkozdan: az ACURASYS vizsgalat védGhatasrdl szamolt be, a ROSE
facatrinio & T B ™y 078 (0581031 37.0% vizsgalat pedig nem szignifikdns eredményt mutatott.

NEIM-2019
Moss-2019 213 501 216 505 0.99'10-86: 2.3 jAVAS LA I

-+
|
Total 269 678 282 667 t 0.91 [0.72; Ll
Heterogeneity: i = 56% J0%; 90%), v = 00172, p =013 '
01 1 10
Test for overa® eMect 2 =-082(p ~0.414)

Test for subgroup differences: z; = 2.30, af = 1 {p = 0.13|

RA on a log scale

Nem javasolt az NMBA folyamatos infuzidjanak
rutinszerii alkalmazasa a nem COVID-19 altal
okozott, kozepesen sulyos vagy sulyos ARDS-ben
szenvedd betegek mortalitasanak csokkentése

érdekében. j

Tedels
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ARDS - lazitas - PTX

NMBA in ARDS
Outcome: pneumothorax
NMBA  no NMBA
Study Events Total fvents Total Risk Ratio RR %0 Weight
Other
Gainrves-2008 0 128 033 [001,7.84) 25%
Forol 2006 o 18 o 18 : oo
Papazar- 2010 LA A 19 162 —%— 034 [0.150.78] 36.0%
Total 7 13 20 208  ——— 0.34 {0.15;0.76) 3235%
\etommgenery | ™. 1 Iy N W ‘
Te rie 8 e = 0000
NEIM-2019
Moss-2059 14 s 25 505 —_— 0.56 [0.30, 1.07) 615%

T 1

Heterogeneny 14 = 0% 0% SUN|, ©* =0, p 2 062
Test for overa® effect: z =-3.00 (s = 0.003) 01 1 10
Test for subgrouy dfferences: x; =038, #f =1 (p = 0.53) RR o0 2 log scale

A pneumothorax kialakuldsaval szemben
egyértelmU védé6 hatdsat talaltdk az NMBA-
csoportban a kontrollokhoz képest.

Megfontolandé az NMBA
alkalmazdsa azokndl a betegeknél,

akiknél fennall a pneumothorax
kialakulasanak kockazata!

U
H LR lI.l)l!\\‘\\l(.llllII
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Pressure (cmH,0)
Elastic Component Resistive Component PEEP Volume

Energy,qs =AV2 % [(0.5 x E o5 [#|RR x (1 + L:E)/60 x |:E x Raw)| 4{AV x PEEP]

«Statikus elasztikus - ez a PEEP értékétdl fugg: 0.098XVTXRRXPEEP

*Dinamikus elasztikus - munkanyomastdl és légzési térfogattdl figg:
0.098xVTXRRXx0.5xAP

*Rezisztiv- a 1égzbrendszer és a 1élegeztetési eszk6zok ellenallasatol fu@,ﬂ o
0.098 xVT xXRR x (Ppeak Ppla‘t) Silva et al. Intensive Care Medicine Experimental2019. 7:38

Bede ANESZTEZIOLOGIA ES INTENZIV TERAPIA 52(4): 2022




*Egyszertisitett képletek:

Volumen
kontrollalt

Nyomas
kontrollalt

:

Elastic T

1| L 1
2 k1 40
Pressure (cmH 0)

PEEP Volume

EnOrgy.es = AVE X " [(05x EypaH{RR % (1 4 LEYEO x “IEn Raw| oAV x PEEP)

VE. (Peak pressure + PEEP + e

Inspiratory ﬂow)

MP =
20

MP = 0.098-RR-V/;-[PEEP + AP, |

Tedel: .

| ;&plz_ WS ILBOWNALGHTIM
STV ATALNGS Ok

WA .

NSTUDCHANTI KR

Silva et al. Intensive Care Medicine Expéfimental2019. 7:38

Bede ANESZTEZIOLOGIA ES INTENZIV TERAPIA 52(4): 2022




Model

ICU Mortality

30-Day Mortaiity

1-Year Mortality

*Prognozis:

Odds Ratio per 5 J/min Increase (85% Cl)

MIMIC-iiI [ — 1.07 (1.02 to 1.12)
elCUA ® 1.13 (1.05 to 1.22)
MIMIC1i1 4 e i 1.03 (0.99 10 1.08)
elCU4 4 1.08(1.01 to0 1.18)
MIMIC-III4 —— 1,02 (0.97 to 1.07)

2 A Vv N

" High MP High MP S

Better Worse

p value

0.006

0.001

0.152

0.036

0414

D b L g i

ey = AV # 88 0 By 0K (10 L0080 # 18 « Rarm] AV PR

5.0

L
° o o @

In-Hospital Mortality
NN
o (9}

Adjusted Odds Ratio for

o [4)]
—o—

0.51

0.0f———r——
O O R D A P q,,bo,g»

Quantiles of Mechanical Power (J/min)

fede
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Neto et al. Intensive Care Med (2018) 44:1914-1922
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VV-ECMO indikacidk

« ELSO-guideline

1 Hypoxaemias légzési elégtelenségben (elsddleges vagy masodlagos
tiidokarosodas) az ECLS (Extracorpreal Life Support)

*megfontolando, ha a halalozasi riziko nagyobb, mint 50%,
sindikalt, ha a halalozasi rizikd nagyobb, mint 80%.
a. a halalozasi rizikd nagyobb, mint 50% ha
a PaO,/FiO, < 150, FiO, > 90% es/vagy a Murray score 2-3.
b. a halalozasi rizikd nagyobb, mint 80% ha
a PaO,/FiO, < 100, FiO, > 90% és/vagy a Murray score 3-4,
legalabb 6 oraja tartd optimalis ellatas mellett.

«2. Sullyos CO, retencié gepi lelegeztetés és 30 vizem feletti Pplat mellett
(pH<7,2)

3. Broncho-pleuralis 6sszekottetes nagy ateresztéessel
*4. Tiidétranszplantacios listan levé betegnél intubacio valik szikségesséssrmm:




oy ) _ o
v < VV-ECMO (relativ)kontraindikaciok

3Ry
s
o

“Crpcca

« ELSO-guideline
1. 7 napnal régebb ota tartd gépi lelegeztetées magas FiO2 (>80%) és
(>30 vizcm) mellett

«2. Sulyos immunszuppresszié (absolut neutrofilszam <400/mma3, a
kdzeltmultban felfedezett hematoldgiai malignus betegség, csontveld
transzplantalt beteg, 30 napon beltl szervtranszplantacio, elérehaladott
HIV)

3. Kbzponti idegrendszeri vérzes, mely a kdzelmultban alakult ki, vagy
novekszik

4. Nem gyogyithato sulyos tarsbetegség, mint kdzponti idegrendszeri
karosodas vagy végstadium malignus daganat

*5. Az életkor 6nmagaban nem kontraindikéacio, de az életkor
elorehaladtaval rosszabb a kimenetel

.'(/’A:J »~

. é_‘.

BNt
12
2



" VV-ECMO

ECMO for severe ARDS: systematic review Combes et al. Intensive Care M

and individual patient data meta-analysis 46:2048-2057

ECMO group Control group Relative Risk or

(N=214) (N=215) difference (95% Cl)

Primary endpoint
Day 90 mortality—no. (%6) 77 (36) 103 (48) 0.75(06-094) 0013 0

Secondary endpoints’
Day 90 treatment failure—no. (%) 77 (36) 119 (55) 0.65(0.52-08) 0
Day 28 mortality—no. (%) 50 (23) 88 (41) 057 (04-081) 33
Day 60 mortality—no. (%6) 73 (34) 101 (47) 0.73 (0.58-092)
Day 1-90 ICU-free days“ 36+32 28433 8(2-14) 0
Day 1-90 hospital-free days® 22427 18427 4 (—1-9) 0
Day 1-90 ventilation-free days” 40435 31+34 8 (2-15) 0
Day 1-60 vasopressor-free days>* 35426 28427 8(3-13) 0
Day 1-60 RRT-free days™* 35127 28427 7(2-13) 0
Day 1-60 neurological failure-free daysb'm 38+28 31430 7{2-13)
G R
Study ECMO Conventional Weight Risk Ratio [95% CI]
CESAR 31/90 44 /90 Coome 408 0.70 [0.49, 1.00]
EOLIA 46 [ 124 59/ 125 —— 50.2 0.79[0.59, 1.06]
Total 111214 1037215
RE one-step model o 0.75[0.60, 0.94]
RE two-steps model — 0.75 [0.60, 0.24)]
Q=02 0T=1,p=U0049, lﬂ - UU%. \" =uuu
: |
0.25 05 1 2

Favours ECMO Risk Ratio
Fig. 1 Forest plot of 90-day mortality in the intention-to-treat population

-

Favours Conventional

fede

H i*pl WS ILBOWANMGHTIM
-{3\,}]_: NIALINGS ORNSTUDDRANTI KR!
e



and individual patient data meta-analysis 46:2048-2057

ndpoint

ECMO group Control group Relative Risk or p value

(N=214) (N=215) difference (95% Cl)

t
|Day 90 mortality—no. (%)

77 (36) 103 (48) 0.75(06-094) 0013
Secondary endpoints’
Day 90 treatment failure—no. (%6) 77 (36) 119 (55) 0.65(0.52-0.8)
Day 28 mortality—no. (%) 50 (23) a8 (41) 0.57 (04-081)

Day 60 mortality—no. (%)

Day 1-90 ICU-free days”

Day 1-90 hospital-free days®
Day 1-90 ventilation-free days|
Day 1-60 vasopressor-free day
Day 1-60 RRT-free days™"

Day 1-60 neurological failure-f

jOLuo (=]
w

JAVASLAT

1. Javasolt a sulyos ARDS-el kezelt betegeknél, akik

~

Study

CESAR

EOLIA

Total

teljesitik az EOLIA-tanulméany bevételi
kritériumait, az ECMO kezelést olyan ECMO
kdzpontokban elvegezni ahol az EOLIA- vizsgalat
szervezesi és kezelesi standardjait alkalmazzak.

2. Nem javasolt az extrakorporalis szen-dioxid

RE one-step model
RE two-steps model

T1

eltavolitdas (ECCO2-R) alkalmzasa rutinszeriien

L.

Q=02 0T=1,p=U04)

ARDS kezelésénél randomizalt, kontrollalt

\vizsgélatokon kivil.

Fig. 1 Forest plot of 90-day mortality in the intention-to-treat population

:: WESHILBOWSGH M
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~=< Immunmodulaci6-kortikoszteroid

JAMA | Review | CARING FOR THE CRITICALLY ILL PATIENT

Low-Dose Corticosteroids for Critically Ill Adults
With Severe Pulmonary Infections
A Review

Romain Pirracchio, MD, MPH, PhD; Balasubrarmandan Venkatesh, MD; Matthieu Legrand, MD, PhD

Anti-inflammatorikus hatas

Kritikus allapothoz tarsulo kortikoszteroid inszufficiencia
ellensulyozasa

{

Diabetogen hatas s\ & ot /

SPHIR I IMITTeme FeLponte
C T Askine

Gasztrointesztinalis vérzés \

«s 4k \
Mypoathia % » =]

Delirium es akut EER)— mean,— (0
pszichiatriai elvaltozasok e

-

Szuperinfekcio Tl s mamsoncnn

E
DI ASALINGS ORNISTUDCHANTI K4t

Hipernatremia



POPULATION

7< Immunmodulécié-kortikoszteroid

CURRENT GUIDELINE
RECOMMENDATIONS

JAMA | Review | CARING FOR THE CRITICALLY ILL PATIENT

Low-Dose Corticosteroids for Critically Ill Adults
With Severe Pulmonary Infections

A Review

Romain Pirracchio, MD, MPH, PhD; Balasubramandan Venkatesh, MD; Matthieu Legrand, MD, PhD
ADDITIONAL REMARKS

TREATMENT REGIMEN AND

Outpatients with COVID-19

Hospitalized patients who do not
require supplemental oxygen

Hospitalized patients
with COVID-19 who require
conventional oxygen

Hospitalized patients with

NIH COVID-19 Treatment Guidelines
Strongly recommended
against

Moderate evidence

Strongly recommended
Moderate evidence

¢ In the RECOVERY trial, no survival benefit was observed

: with dexamethasone.

: Inan observational cohort study, use of dexamethasone was associated

i with higher mortality in hospitalized patients with COVID-19 who did not
. require supplemental oxygen.

NA

Conventional oxygen refers to oxygen supplementation that is not
: HFNC oxygen, NIV, MV, or ECMO.

i Use of dexamethasone 6 mg/d for 10 d or until hospital discharge
: signficantly reduced mortality in the RECOVERY trial.

Dexamethasone 6 mg
once daily for upto 10 d
(dosing for critically

ill patients was not | Dexamethasone was shown to reduce mortality in critically ill patients

: addressed by the A P . ! ; i :
CovID-19 w_ho require HF.NC. Strongly recommended guidetines) : with COVID-19 in a meta-analysis of 7 randomized clinical trials.
oxygen, noninvasive ventilation, Hiat evidenss
or invasive mechanical ventilation IS CVIUENEE
Influenza pneumonia ATS/IDSA 2019 NA Evidence is based on only observational studies.

Conditionally
recommended against
Low evidence

Yezel: .
H TP ILBOWANSIGH M
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¢ Immunmodulaci6-kortikoszteroid

JAMA | Review | CARING FOR THE CRITICALLY ILL PATIENT

Low-Dose Corticosteroids for Critically Il Adults
With Severe Pulmonary Infections

A Review

Romain Pirracchio, MD, MPH, PhD; Balasubramandan Venkatesh, MD; Matthieu Legrand, MD, PhD

Severe CAP, defined as patient
with CAP requiring ICU admission

Severe CAP, defined as either
1 major criterion or 23 minor
criteria of the ATS/IDSA CAP
severity criteria

Severe CAP, no consensus on
the definition of severe CAP

ERS/ESICM/ESCMID/ALAT 2023

Conditional use

ATS/IDSA 2019
=

y
[ |
\i J

Guideline not up to date

SCCM 2024

. Strongly recommended
Moderate evidence

Multiple regimen accepted
(eg, hydrocortisone

200 mg/d within the first
24 h of onset of severe CAP,
or IV methylprednisolone
equivalent at 40-80 mg/d
for 4-7 d)

i ICU admission is a subjective and institution-dependent criterion.

i Guideline recommended low-dose corticosteroids for patients with
: severe CAP and septic shock but did not provide a recommendation
. for patients without shock.

i Hydrocortisone 200 mg/d may be preferred over methylprednisolone
: 40 mg/d.

. Guideline was released before publication of the ESCAPe and

i CAPE COD trials.

i Guideline recommends against use of corticosteroids but was released
. before publication of the ESCAPe and CAPE COD trials and may not apply

: to severe CAP without shock.

! Guideline suggested that corticosteroids can be considered for patients
¢ with CAP and refractory septic shock.

Proposed severity criteria included ATS/IDSA 2007 criteria used
: in CAPE COD trial, and risk stratification scores.

Septic shock Surviving Sepsis Campaign 2021 IV hydrocortisone 200 mg IV hydrocortisone given 50 mg every 6 h
200 mg/d for 5-7 d : or as a continuous infusion.
L ) Conq : t(.(‘)nal e i Steroids to be started for patients requiring norepinephrine
- : or epinephrine 20.25 pg/kg/min for at least 4 h.
Septic shock SCCM 2024 IV hydrocortisone Steroids should be started for all patients requiring vasopressors,
B Conditional 200 mg/d with or without : regardless of vasopressor dose.
B S enteral fludrocortisone :
50 pg/d for 7 d or until
ICU discharge
ARDS ATS 2023 No recommended regimen;  Corticosteroids may decrease mortality, reduce the duration

(Pao,:Fi0; <300)

ARDS
(Pao,:Fi0; <200
and within 14 d of onset)

Conditional use
J M { 4 {or

SCCM 2024

™ Conditional use

align with regimen used
for underlying cause or
concurrent condition

IV dexamethasone 20 mg/d
for 5 d; then 10 mg/d for
5 d until extubation for
early ARDS (within 24 h)

i of mechanical ventilation, and reduce the length of hospital stay.
: Initiation of corticosteroid treatment >2 wk after the onset of ARDS
: may be associated with harm.

i Patients with course of corticosteroid >7 d may have higher rates
: of survival than those who received a shorter course.
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< Immunmodulaci6-kortikoszteroid

JAMA | Review | CARING FOR THE CRITICALLY ILL PATIENT

Low-Dose Corticosteroids for Critically Ill Adults
With Severe Pulmonary Infections
A Review

Romain Pirracchio, MD, MPH, PhD; Balasubramandan Venkatesh, MD; Matthieu Legrand, MD, PhD

Pneumocystis pneumonia
in patients with HIV

HIV Medicine Association of IDSA 2019 | Oral prednisone 40 mg
twice daily days 1-5,
‘ Strongly recommended 40 mg once daily days 6-10,
High evidence 20 mg once daily days 11-21 :

Extrakorporalis citokin eltavolitas?

CyteSorh” Active in Cytokine Sweet Spot

iL-1a

TNF-a monomer Pancoaatic Trypsin
/ﬁ ¢ &Nr me Toxin
IFN-y monomer
IL-1Rg IL-18, P-m.rum«rypdn
Wﬁ!‘P/V"‘ HMGB1 N
Procalcitopin TGF-f INF-a trimer
> IL-& Pringmolyain toxin
/12 s¥as ligand
/ JEOU e Paricreatic Lipase, Amylase
Complamgnt C yPL 8 touir
r
Complemeft C sTNER
! N IL-1¢ MCP-1 glycosylated e Hemoglobin
Aflatoxin Ml’-l u Alpha-hemolysir
T2 mycotaxin ! / G{SF 1#N-y dimer bumin
Bilirubin / /’ | |
kDa 20 30 40 50 60 70

J

Y
CytaSorh

: Moderate to severe Pneumocystis pneumonia, defined as room air
: Pao, <70 mm Hg or alveolar-arterial gradient >35 mm Hg.
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Setenarn Remxr
»  N:26 publikacio: (CytoSorh:23; 0XiriS: L e e e e e ey o
. . . Meta-Analysis
Jafro n HA_38O . 1 , HA 330 . 1) l‘v—fy.:-nrh'}i::grsnl:\ A0, Conver Turan 7 l'n-)fc Henfiena l\-nau_' 2 m.}"[‘::;:‘:,]:“‘.. i

Marie Anne Engh 40, Péter Hegyi 4%, Gabor Caokly ¥, Zebtan Ruschai !

Study, year n MD SE Pa0,/FiO; ratio (mmHg) MD  95%-CI weights
Geract, 2021 0 1958385 141619 l. 19.58 [ B17; 47.24) 125%
Pieri et al , 2022 t5 220000  11.5562 - 2200 [ 085 4485 127%
Huang, 2012 25 39 7000 54322 - 38,70 | 27.09; 5231 129%
Viunderiich-Sperl ot al 2021 13 48 5800 *0 5579 - 48.56 | 2787, 6825] 128%
Akt 2022 16 658788 97230 . 5688 | 3682, 7493 128%
Kogelmann ot al.. 2020 7 M77175 342703 . 117.72 | 50.55 18488] 10.6%
Alharthy et al,, 2020, 50 1109300 114149 - 110.04 [ O7.57 14231] 127%

4 o - - = 5 o . ' -
== 8.9 | 28.7%; 102.08] 100.0%
[ -51.39; 188.25)
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Hemoadsorption as Adjuvant Therapy in Acute Respiratory

. L] 7 A - - 1 1 -
N ' 26 Vlzsga‘lat (Cytosorb 231 OXI rs: 1 Distress Syndrome (ARDS): A Systematic Review and
- 1- . Meta-Analysis
Jafron HA-380 . 1 y HA 330 . 1) l\;-ny Firsebet s:afmm L3 v:».;:.. Tuean ' . l’u—s_i.'c Heniena k-na:_' A0, Tamas Kei Fiia
arie Anne Engh , Peter Hegri Gakor Caokly * ", Zebtan Ruschai wnd Zsolt Molnis
Study, year n MD SE Se CRP (mg/dL) MD 95%-Cl
Pien et al., 2022 15 -101.9040 14.4817 - -101.90 [-130.29;-73.52] 15.9%
Geraci, 2021 10 -80.7864  43.2381 vl -80.79 [-165.53; 3.96] 7.9%
Alharthy et al,, 2020 50 -66.4900 7.6569 - 6649 [-8150;-6148] 17.5%
Nassin et al., 2021 26 -42 8983 33134 5 <4290 [-4939;-3640] 18.1%
Wunderlich-Sperl et al., 2021 13 -18.1150 1.8355 ® 1811 [-21.71;-14.52] 18.2%
Akil et al., 2020 13 -12.0881 2.6402 ® -1209 [-17.26; -8.91] 18.1%
Rodeia, 2021 S 55,0000  68.4237 —_—— 99.00 [-/517; 1931 1] 4.3%
Randof fects n - -45.02 [-82.64; -7.39] 100.0%
— (-139.94; 49.91]
T T A T ]
-300 -200 -100 0 100 200
Study, year n MD SE Se IL-6 (pg/mL) MD 95%-Cl weights
Rodeia, 2021 5 -1361.5200 919.9184 -1361,52 [-3184.83, 441.49] 2.5%
AKil, 2022 16 -913.4620 2741893 —-— 913,46 [-1450.86, -376.08] 12.7%
Supady, 2021 17 -460.0651 178.9334 - -469.07 [-819.77.-118.368] 16.3%
Geracl, 2021 10 -178.0140 1323484 -178.01 [-437417, 81.38] 18.0%
Alharthy, 2020 50 ~150.6990 66 4572 -150.70 [-280.95; -20.45] 20.0%
il 2020 13 11 9645 47030 21197 [ 2148 2758 207%
Wunderlich-Sperl, 2021 13 254 1930 38630537 25419 [-45738; 965.77] 9.8%
Random effect el (H} 24117 [-570.38; 88.05] 100.0%
—_— [-934.03; 451.70]
r T | S |
-4000 -2000 0 2000 4000
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Hemoadsorption as Adjuvant Therapy in Acute Respiratory

* N . 26 VIZSgaIat (Cytosorb . 231 OXI rs: 1 Distress Syndrome ({ARDS): A Systematic Review and
. . . Meta-Analysis
Jafron HA-380 . 1 y HA 330 . 1) :;cw Eirsebet Szifman G r'.;:..mnn ' "7 ru-lri..c Hendiens waq:_' A0, Tamas Kaoi &', gl
arie Anne Engh o Peter Hegri , Gakor Caokly * ", Zeltan Rusehai wnd Zsolt Molnis
Study, year n MD SE NE dose ( ug/kg/min) MD 95%-CI weights
Akll, 2020 13 06030 0.0222 . -0.60 [-0.65;-056] 14.5%
Alharthy, 2020 50 04940 01180 - -049 [-0.73;-0.26] 13.5%
Akll, 2022 16 -0.1504  0.0320 -0.15 [-0.21,-008] 145%
Huang, 2012 25 01500 00397 -0.15 [-0.23;-0.07] 144%
Wunderlich-Sperl, 2021 13 0.1333 00853 0.13 [0.28; -0.01] 142%
Nassiri, 2021 26 -0.0957 0.0125 -0.10 [-0,12;-0.07] 14.5%
17 LDSR 00403 n A
[ HI * -0.23 [-0.43; -0,04] 100.0%
[0.81; 0.34)
T | S —
e - L] . ~
Study, year n MD SE Se Lactate (mg/l) MD 95%-Cl weights
MNassiri et al, 2021 26 4.8646 06188 486 [-6.08 -365 11.7%
Akil at al 2020 12 -3.0000 02085 300 [-341 -259) 128%
Alharthy et al., 2020 50 2.8210 0.3834 282 [-357.-207) 124%
Akil ot 3l,, 2022 16 -1.2295 0.2096 123 [-1.64, -0.82) 128%
Wunderich-Sped ot al . 2021 13 ).5547 01277 055 [-081 -0.30] 129%
21 10 L5303 22389 L83 (100 006 27%
Kogelmann &t al., 2020 4 4.5273 0.3667 0563 [-125 0.19) 125%
Rodea eral 2021 5 0.2400 0 4685 024 [-067 115] 122%
1 off 163 [.3.05 0.21] 100.0%

[-5.85 2.60)

IS ILEOWNIGHTIM
£ ATALINOS ORNSTUDCHANTI KR




< Immunmodulécié-citokin adszorpcié

» N:26 vizsgalat (CytoSorb:23; oXiris:1

biomedicines MoP1
Hémo:*ndsorplion as Adjuvant Therapy in Acute Respiratory
Distress Syndrome (ARDS): A Systematic Review and
Meta-Analysis

Jafron HA—38O : 1 ; HA 330: 1) ‘\v-nzr Firsebet ~.,.,;”-.;u L (I;‘:V.Tuvull ! f4|v'i‘.(-"r1|l-rlll l\uva-:.' 10, Tamas Kei 7 S
larie Anne Engh . Peter Hegri Gakor Caokly * ", Zedtan Ruschai wad Zsolt Molnie
Study, year n ™MD SE NE dose ( pg/kg/min) MD 95%-Cl weights
AKil, 2020 13 06030 00222 . 060 [-0.65;-056] 14.5%
Alharthy, 2020 50  -04940 0.1180 - 049 [-0.73;-026] 135%
AKil, 2022 16 -0.1504 00320 . 015 [021;-008] 14 5%
Huang, 2012 25  -0.1500 00397 . 015 [-023;-007] 14 4%
Wunderlich-Sperl, 2021 s i i -

Nassir, 2021
Supady, 2021

-

Citokin adszorpcio

Javulas tapasztalhato a citokin adszorpcios terapia
hatasara szervi diszfunkcioban és biomarkerekben,

14.2%
14 5%
4%
0%

B azonban az intenziv osztalyos tartozkodas idejét és a

Stiklyiear mortalitast nem Iehe’;eﬁt V|zs:galn| a cikkek bonts ‘
MNassin et al, 2021 ; . hete rolgen Itasa mla"tt' . ; 11.7%
ot Tovabbi prospektiv randomizalt vizsgalatok s
Akl ot 3l., 2022 \ szU kségesek / 128%
Wunderlich-Sped #t al_. 202 129%
Geraci et al 2021 127%
Kogelmann et al., 2020 ] 125%
Rodea eral 2021 5 0.2400 0 4655 - 024 [-067 115) 122%

- 1.63 [.3.05; .0.21) 100,0% Teaels
— ( _5.“: z.sol E.:%‘I_‘ l’:-l-(l II.I:-OI\\A'\\I.-:.HIIM :
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72 Folyadékterapia - ARDS

ARDS
1
I i 2 ——— ' 1 i B ) |
Central Venous
CCE Lactate Cathoter Arterial catheter
1 1 1 i
1
Isolated ARDS?
[ + o e—
Yes No

|

Give minimal fluids to maintain
hemodynamics

Restrictive fluid strategy:

Limit impairment of lung function related
10 Nuid overload:

Monitoring with CCE and central
venous catheter:

¢ CVP  + SeVOp  + PvajcOs

________________________________ oo - - - -

* Give flulds o restore hemodynamics
* Limit the amount of Nlukis?
« Early use of vasopressors?

Adapt cautiously fluid intake:

Maintain organ parfusion vorsus Bmit
worsening of lung tunction

Monitoring with CCE and central
vanous catheter:

«CVP  +ScVO,  + Plv-ajCO,

G ider | . Roring:
TPTD or PAC

After vasopressor weaning > 12 hours

Normalize fluid balance:

+ Furosemide?

* Furcsemide + Albumin in hypoproteinemic patients?

Stabilization
and Evacuation
phases

Ak
HE
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Vignon et al” Intensive Care Med
(2020) 46:2252-2264
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TPTD-derived pulse pressure variation (PPV)

TPTD-derived stroke volume variation (SVV)

Tidal volume challenge

Passive leg raising combined with TPTD or CCE

Respiratory holds combined with TPTD or CCE*

Respiratory variation of the SVC

Respiratory variation of the IVC

Respiratory variation of aortic Doppler velocity

Mini fiuid challenge

%, ¢ Folyadékterapia - ARDS

Reliability Main limits in ARDS patients [

Al

Low fidal volume, low lung compliance
Spontaneous breathing activity

High respiratory rate

Non-sinus rhythms, RV failure

Spontaneous breathing activity
Non-sinus rhythms, RV failure

Intra-abdominal hypertension
Poor echogenicity
Head trauma, compression stocking

Marked spontaneous breathing activity

Contra-indication to TEE
Spontaneous breathing activity

Spontaneous breathing activity
Intra-abdominal hypertension
Poor echogenicity

Same limits than lor PPV and SVV
Poor echogenicity

Pracision of the technique used to
measure CO

| T IR
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Vignon et al’’ Intensive Care Med

(2020) 46:2252-2264
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** Folyadeékterapia - ARDS

:&
‘.‘\?s;-‘
Ventilated ARDS patient with shock1
Assess fluid responsiveness
h 4 Y
Regular sinus rhythm Fre————————— b Any other rhythm

v

Significant PPV Significant ASVC

Yes NOR. oo s “cam i e i

[ Yes3 I
v
NO Significant
Fluid
‘ aisartl Fluids: Increased |IAP8
| Yes? No® [- YES®
Y [(ves |[ o [>NEE
Fluids: Consider mini-fluid e , Fluid
YES® challenge?

—
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Vignon et al’’ Intensive Care Med
(2020) 46:2252-2264



‘%\\”& Cold saline

. |

Intrathoracic thermal
volume

(lTTV)

Intrathoracic blood
volume
(ITBV)

Jowziak M et al: Anfl Int Care 2015; 5:38

EVLW = ITTV - ITBV

a Extravascular lung
Water

A transzpulmonalis termodilucios technikaval a tiidd

extravaszkularis folyadéktartalma (intersticialis + intracellularis +
alveolaris + limphatikus) meghatarozhatd EVLW=ITTV-ITBV.

A tiid0 kapillarispermeabilitas seriilése annal nagyobb, min¢l
alacsonyabb az ITBV és minél magasabb az EVLW. [ e
Nem sériilt, ha az ITBV magas, az EVLW alacsony.




%02 EVLW mortalitas prediktor

373 ITO beteg

Mortalitas 56%, ha EVLWi> 15 ml/kg,
33%, ha EVLWi > 10 ml/kg

186 NS median ertéke: 14.3 ml/kg,
187 S median érteke: 10.2 ml/kg

SEPSIS ARDS
_ 5 * p<0.0001
g
E 1 : =j==
: | elny, )
S —= == |
—_— ey l
n=129 n= 64 n; 22 n- 27
Non-survivers  Survivors Non-survivors  Survivors

(Sacca SG et al: Chest 2002;122:2080-6,

80 -
70
60 -

Mortality [%]

50 |

40 4

30

20 4
10

—

* p= 0.002
<7 7-14 14-21
n= 45 n=174 n=100
EVLW [ml/kg]
OTHERS
n=‘35 n= 96

Non-survivors  Survivors

>21
n=54

Sacca SG: Extravascular lung water in ARDS patients. Minerva Anestesiol 2012 )




Konkluzm

e Az ARDS definicio Ujragondolasa varhato

e Az ARDS fenotipus:
1. Definicio
2. Vizsgalatok randomizalasa

eTudbprotektiv [élegeztetés:
1. Alacsony Vt (idedlis ttkg-ra szamitva)

2. Sem az alacsony, sem a magas PEEP érték mellett nem foglal allast az ajanlas (individualis PEEP
titralas képalkotok és lélegeztetési paraméterek alapjan)

3. Rekruitment mandvereket nem javasoljak
e A ,prone” |élegeztetés:

1.  ,Rescue” manover helyett , korai terapia”

2. Hosszan alkalmazva (min 16 6ra)

3. Tud@protektiv lélegeztetés mellett
* A sulyos ARDS-nél pedig az ECMO ajanlott (EOLIA vizsgalat kritériumai alapjan meghatdrozva).

*A célvezérelt folyadékterapiat hemodinamikai végpontok mellett az ARDS fenotipusg,£s
idC’SbeniSége S meghaté Fozza. {{‘g—" RIALRNGS ONOSTUDCHANT G




