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A gepi lelegeztetés céljai STV
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Mellekhatasok, szovodmeények megelozese,
' minimalizalasa
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Patofiziologia és klintkum ™
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* Sp0O,, PaO,/FiO,, SpO./FIO2 W * SpO,
» ScvO,, Laktat « AVGA
- PEEP * FIO,
* FiO,

\ Alveolustoborzas

Hyperoxia

Hypokapnia
("« EtCO,, AVGA « EtCO,, AVGAY
TV e TV
» Légzésszam » Légzésszam
» Analgézia » Metabolizmus
» Szedacio J » Analgézia
Sz | gézi |
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COVID-19 iranyelv M
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Intensive Care Medicine DOI: 10.1007/500134-020-06022-5

GUIDELINES Un-edited accepted proof*

Surviving Sepsis Campaign: Guidelines on the Management of Critically Il
Adults with Coronavirus Disease 2019 (COVID-19)

Authors

Waleed Alhazzam'!?, Morten Hylander Moller4, Yaseen M. Arabs?, Mark Loeb!2, Nichelle Ng Gong?, Eddy
Fan’, Stmon Oczkowski!2, Mitchell M. Levy®?, Lenme Derde!®!!, Amy Dzierba!?, Bin Dul3, Michael Aboods®,
Hannah Wunsch#*13, Maunzio Ceccom!'®!’, Younsuck Koh'!$, Damel S. Chertow!?, Kathryn Maitland?’, Fayez

Alshams?!, Emilie Belley-Cote!2?, Massimiliano Grecol!6!7, Matthew Laundy®, Jill S. Morgan®, Jozef

Kesecioglu”-[ \ Y
Arrington?s, 1 8 aj én I éS b c,) I

. 11 gyenge, 6 erds, 1 BPS )




\

JAkikre” szamithatunk... ™
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« Keringés
 HR, BP, EKG, Laktat, ScvO,, dCO,
* Légzes
* RR, dyspnoe, legzési distressz jelei
* Tudat
* GCS, tolerancia, komfort
« Gazcsere
* SpO,, PaO,/FiO, (SpO,/FiO,), EtCO,, PaCO,, (a-Et)PCO,

 Ventilator paraméterek
' * RR, V, aramlas-, nyomasgorbék es hurkok

« Compliance
AP

[ ... €S ajozan esz ] A




Tudo6protektiv gepi lelegeztetés

L égzésterfogat
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The New England
Journal of Medicine

O Capyrighe, 2000, by the Masnachuscers Medical Socicty

VOLUME 342 May 4, 2000 NUMBER 18
Recommendation: <H
30. In mechanically ventilated adults with COVID-19 and 4~ VENJIATION wirw Lowsk Tinal voLuMES As COMPARED Wi
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME
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SPECIAL ARTICLE I M
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Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome

Marcelo B.P. Amato, M.D., Maureen O. Meade, M.D_, Arthur S, Slutsky, M.D
yrent Brochard, M.D., Eduardo L.V, Costa, M.D., David A. Schoenfeld, Ph.D
Thomas E. Stewart, M.D., Matthias Briel, M.D., Dantel Talmor, M.D., M.P.H
Alain Mercat, M.D., Jean-Christophe M. Richard, M.D., N Engl | Mad 2015;372:747-55.
R.R. Carvalho. M.D.. and Rov G. Brower. M.D DOl lO.lOS'G_INEJMsa}AIOBSQI

NB: TV = 6 ml/lkg nem biztos,

hogy biztonsagos!

(With permisson of M. Amato)
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Platényomés éS driVing pressure (AP) TMTMNSU"UNAL

MEDICINE

Tudoprotektiv gepi lelegeztetés

Recommendation:
31. For mechanically ventilated adults with COVID-19 and ARDS, we recommend targeting plateau

pressures (Pplat) of < 30 cm H,O (strong recommendation, moderate quality evidence).

Practical considerations:
The ARDSNet study protocol set the wutial Vt at 6 ml/ke, and then measured Pplat (atter a 0.5 second
mspiratory pause) [95]. If the Pplat > 30 cmH,0, Vt could be reduced in 1 mL/kg (to 4 mL/kg) steps until

' Pplﬂt was within range.
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Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome

i D, ! Meade, | t |
urent & f ] | Eduardo V osta, M. Javia A. X enfeld, Ph.D
Thomas E. Stewart, M.D., Matthias Briel, M.D., Daniel Talmor, M.D., M.P.H
Alain Mercat, M.D., Jean-Christophe M. Richard, M.D., N Engl | Med 2015;372:747-55.
- \R. Carvalho. M.D.. and Roy G. Brower. M.D DOl lO.‘.-OS.(_S/NEJMsalA.lOS'SQ
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Korabbi ARDS vizsgalatok:

nem a PEEP, hanem a magas AP ami arthat
\ J




)

\

Milyen Iélegeztetési modot valasszak? <\ TM

 ,Amiben a leginkabb
gyakorlott vagyok”™

 COVID-19 webinar: VCV
(Gattinoni, Camporota)

* Amint lehetséges,
torekedjlink a spontan
legzes megtartasara...
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Intensive Care Med (2016) 42:699-711
DOI10.1007/500134-016-4325-4

REVIEW
@ CrossMark

The standard of care of patients
with ARDS: ventilatory settings and rescue
therapies for refractory hypoxemia

Thomas Bein' ®, Salvatore Grasso?, Onnen Moerer3, Michael Quintel?, Claude Guerin**, Maria Deja's,
Anita Brondani’ and Sangeeta Mehta’

Volume- or pressure-controlled mode
Whether pressure-controlled ventilation (PCV) can
reduce ventilator-associated lung injury (VALI) com-
pared to volume-controlled (VCV) ventilation is a mat-
ter of debate. A meta-analysis [14] of three randomized
controlled trials (RCTs) concluded that PCV was not
superior to VCV, with a relative risk of hospital and ICU
mortality for PCV versus VCV of 0.83 (95 % CI 0.67—-
1.02; p = 0.08) and 0.84 (95 % CI 0.71-0.99; p = 0.04),




Spontan légzés potencialis elényei TTM

Spontan legzeés
Dependens tertleteken
atelectasia |

V/Q javul
\

_~—  IPPV

o Ventilacio ventralis
redisztribucioja
Non-dependens

tertletek ,lélegeztetése”

Anesthesiology 2002; 97(2):298-305.
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A spontan legzes veszeélyei: ™

Patient Self-Inflicted Lung Injur .

» Legveszeélyeztetettebb betegek: PaO,/FIO, < 200 Hgmm

* Mechanizmus
« transpulmonalis nyomas valtozasa — lung stress
* nagy TV — a légtarté tudorészek tulfeszulése
« transvascularis nyomas emelkedés — tudéoedema
* rekeszizom serles

* Megelb6zés
« PEEP emelés
' « Térfogat-vezérelt Iélegeztetési mod valasztasa

* P 0.1 rendszeres ellen6rzese — <2 H,Ocm
 airway occlusion pressure = lezart legut mellett a belégzés els6 0.1 mp-e alatt

generalt negativ nyomas
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shenotypes? (2020) ntensive Care Medicine, DOI 10.1007/s0013¢-020:060332  [RASKE1 VI E=L0[0 ™
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Gattinoni L. et al. COVID-19 pneumonia: different respiratory treatment for different

INTUBACIO + MV

VCV

Lélegeztetesi
célértékek: TV = 8 ml/kg IBW

PEEP =8 H,Ocm AP = TV/Cstat

SpO, = 90-94% Légzésszam EtCO, 30-37Hgmm vagy

PaO, > 60 Hgmm A{: pplat - PEEP

PaCO, <45 Hgmm AP <15 H,0cm?

pH>7.3

Pplat < 28 H,Ocm

Csokkentsd a
legzéstérfogatot
TV =6 ml/kg
IBW




Gattinoni L. et al. COVID-19 pneumonia; different respiratory treatment for different
phenotypes? (2020 Intensive Care Medicine; DOI 10.1007/500134-020-06033-2

Lélegeztetési
celértekek:

SpO, = 90-94%

PaO, > 60 Hgmm
PaCO, <45 Hgmm
pH > 7.3

Pplat < 30 H,Ocm
AP <15 H,0cm

——

TV / (Pplat — PEEP) —
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Adaptacio

Perctérfogat

Szivfunkcio
Kontraktilitas

NMBA Falmozgéaszava?

Emeld a PEEP-et 2 H,Ocm-enként
15 H,Ocm-ig

Tudboedema
EVLWI, PVPI

Compliance?

S

Volumenstatusz
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Gattinoni L. et al. COVID-19 pneumonia; different respiratory treatment for different A 2 A A
phenotypes? (2020 Intensive Care Medicine; DOI 10.1007/500134-020-06033-2 d aptaCIO I M
e

Lélegeztetési Compliance < 40 ml/H,Ocm ?
célertékek:

SpO, = 90-94% =

PaO, > 60 Hgmm
PaCO, <45 Hgmm
pH>7.3

Pplat < 30 H,Ocm
AP <15 H,0cm

,»Nyisd ki a tudot és tartsd




\

Mit mond errdl az iranyelv? ™
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Recommendation:
532. For mechanically ventlated adults with COVID-19 and moderate to severe ARDS, we suggest using a

higher PEEP strategy, over a lower PEEP strategy (weak recommendation, low quality evidence).

Remarks: If using a higher PEEP strategy (1.e., PEEP > 10 cm H>O), clinscrans should momutor patients for

barotrauma.

Importantly, higher PEEP may result i hugher Pplat, which 1s associated with its own risks and

benefits when Pplat > 30 emH>O. Clinicians can use the ARDS Network protocol strategies to determine the

optimal PEEP level Other avaiable strategies mclude decremental PEEP strategy, the esophageal balloon

technique, and electrical impedance tomography. However, the etfect of using these techniques on clinical

) N

outcomes is unknown.




PEEP / FiO,

Higher PEEP/lower FiO2

FiO, 03 |03 |03 |03 |03 | 0% | 0.4 | QS
PEEP S 8 10 12 14 14 16 16
FiO, 0.5 0.5-0.8 | 0.8 0.9 1.0 1.0

PEEP 18 20 22 22 22 24
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Alveolustoborzas
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7 q" 7 100 4
* Transzpulmonalis nyomas t
kollabalt alveolusok megnyi .
£
R € 601
Three Types of Recruitment Maneuvers 2
>
Sustained Inflation §
‘ ‘ 8 Y [we
£
'"“e"’e"t:;"f}f\_ﬁg—.mw ~Open up the lung and keep it open!”
NWUM 'UKU'UU'W' = Lachmann B. JCM 1992:18:319-321
(i il
Pressure Controlled Ventilation e - ' 0 30 40 50 60
Siman o AN PYORSIG (o 14 Pelosi P, et al. AJRCCM2001;164:122
Crit Care Med 2004 Gattinoni L, et al A/RCCM2001; 164 1701
: ' ' ‘I‘lr:(mh] ’ ‘ : Societyet :
Ia&-_"_ Critical Care Medicine I




Alveolustoborzas

Tipusok és eredmenyek

MEDICINE
(% Cochrane
xo? Library

Cochrane Database of Systematic Revew

Recruitment manoeuvres for adults with acute respiratory distress

syndrome receiving mechanical ventilation (Review)

Hodgson C, Goligher EC, Young ME, Keating JL, Holland AE, Romero L, Bradiey SJ, Tuxen D

Analysis 1.4. Comparison 1 Recruitment manoeuvres versus Analysis 1.6. Comparison 1 Recruitment manoeuvres versus no
Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio Study or subgroup Control Intervention Mean Difference Weight Mean Difference
n/N L M-H, Fixed, 95% CI M-H, Fixed, 95% CI N Mean{sD) N Mean{sD) Random, 85% C1 Random, 95% CI
1.4.1 Open lung ventilation including recruitment manoeuvres 1.6.1 0pen lung ilation including recrui vres
Hodgson 2011 0/10 0/10 Not estimable Cavalcanti et al, 2012 4  1433(468) AT 1795(84.5) —— 17.02% 36.2(-6339,9.01)
Huh 2009 %0 7 S S 5.20% 0.900,2.4.09} Hodgsan 2011 10 140(28) 10 20031 44— 16,51% 90{-118.32,.61 68}
Kacmarek 2016 6/en 8/101 —_— 14,009 0.7710.28,2 13} Huh 2009 7 1373 (45.3) 3 160.9(65.2} —— 15 /4% 236[-53.44.6.24|
Liu 2011 2% 4/5%0 6.61% 0.50.1.2861) Meade 2008 498 149.1 60 6} o4 187 4 |65.8} - 25.5% -38.3(-46.52 - 30 08|
Meate 2008 537475 £1/%08 — 75.08% 1.21{0,83,1.75] Wang 2009 10 183(49.3) 10 wia 4 4.76% 234]-10044,53 64)
14.1)
Yang 2011 0/19 0/19 Not estimable L (344
Subtotal *** 599 561 i 79.64% -44.76(-66.29,-23.22
Subtotal (95% CI) 683 715 > 100% 1,09(0.78,1.51] ¢ ! :
Heterogeneity: Tau'=369.07; Chi'~13.53, diva{P+0.01); F'=T0.44%
Total events: 64 {intesvention), 62 (Control)
Test Sor overall effect: Z+4.07(P<0.0001)
Favours intervention 001 01 1 10 190 Favours control
Favours intervention 100 0 0 w Y2 Favours control
Recruitment manoceuvres for adults with acute respiratory distress syndrome receiving mechanical ventilation (Review) 35
Copyright © 2018 The Cochrane Collaboration. Published by John Witey & Sons, Ltd Recruitment manoeuvres for adults with acute respiratory distress syndrome receiving mechanical ventilation (Review) 36

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd
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Alrway pressure release ventilation ™
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* Downs MC, Stock DB. Airway pressure release ventilation: A
new concept in ventilatory support. Crit Care Med
1987;15:459-61.

 Alveolustoborzasi manéver magas CPAP alkalmazasaval, rovid
ventilacios idovel (release period)

Comparison of mean airway pressure with BiPAP vs. CPAP

20 cm
Transition from BIPAP 1
CPAP ¢ hug
Increas mean

--------------------------------------------------

: Pressure
e
P
&
R
:
:

BIPAP set at 18 em/6 em

------- BIPAP, mean airway pressure

CPAP at 18 am (this equals the mean airway pressure)
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Alapfogalmak ™

TRANSLATIONAL
MEDICINE

* Ppign = fels6 CPAP

* P, = alsé CPAP

* Thigh = Phign id6tartama

* Ti\ow = P id6tartama (release time)
» Spontan legzeés a Ppigh-0n

ssure (cmH20)

spontaneous breath

Pressure-time curve for APRV.

' ° P E F — k| Iég ZéS| CS[]CS éram I éS Daoud EG. Airway pressure release ventilation.Ann Thorac
Med. 2007;2(4):176-179. d0i:10.4103/1817-1737.36556
 EEF = kilégzésvégi aramlas

) N
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APRYV Indulo beallitasok ™
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* Phigh
* 30 H,0Ocm vagy
« korabban mért Pplat vagy

 kordbban mért Pmean + 2-5 H,Ocm
* Piow = 0 H,Ocm
* Thigh =2 Mp

* Tiow = 0.5mp
' * FIO, — SpO, 92-96% (cél FIO, < 50%)
* ATC = 100%




Individualizalt APRV

EEF/PEF =20.75

Jan of of ivvr-_v‘l_.vlqz_‘(“.vr. ‘.'r\'lx‘l'_lr Experanentod (2016} 4:11 ‘n[ens've Care Med'c1ne
R Experimental

REVIEW Open Access

The 30-year evolution of airway pressure @
release ventilation (APRV)

/! Jain’, Michaela Xollisch-Singule’, Benjamin Sadowitz’, Luke Dombert ', Josh Satalir

Louls A Gatto ', Gary F. Nleman ' and Nader M, Ha

Pressure o
(cmH,0)

Flow
{L/min)

\
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PHigh

PlLow
| |
3 6

Time (sec)

Normal
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APRV megkezdése a betegagy mellett < TM
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EEF/PEF = 24.6/68 = 0.36
AP = 19.2 H,Ocm ()
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APRYV beallitasa a betegagy mellett <" TM
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AP =7.5 H,Ocm
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Lehetseges problemak és megoldasuk << "TM

(TR Fperkapria ] Hypokani
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* Tiow 0.05-0.1 mp |
 Cel:
EEF/PEF<0.75

* Phigh 1-2 H,Ocm 1
. Thigh 0.5-1mp 1
* P,w 1-2 H,Ocm 1

e Szedacio |

* Phign 1-2 H,Ocm 1
* P,w 1-2 H,Ocm |
* Tiow 0.05-0.1 mp 1

. Phigh 1-2 H,Ocm |
* Tiow 0.05-0.1 mp |

) N




Es, ha az eddigiek nem segitettek?

Mento kezelések:

- Hason lélegezteteés
- ECMO




