O KARIM

1.LF UK AVFN V PRAZE

Pandemie COVID-19

uz se muzeme ohlédnout?

AKUTNE 2025
MUDr. Michal Otahal, Ph.D.

Klinika anesteziologie, resuscitace a intenzivni mediciny
1. |[ékarska fakulta UK a VSeobecna fakultni nemocnice v Praze
U nemocnice 2, Praha 2

+ VSEOBECNA FAKULTNI
NEMOCNICE V PRAZE



Konflikt zajmu?

Spc

v,

H

(>

<,
g——

CESKA SPOLECNOST INTENZIVNI MEDICINY

Predsedn Mistopfedseda Videeky sckretaf

prof. MUDr. Sreimek Vlacimir, Ph.D. proft MUDr. Martin Matgjovic, Ph.D. cdoc. MUDr. Balik bartin, Ph.D., EDIC

Anesteziologicko-resusuitatnl klinika. ! L interni klinika, Fakultni nemocnice Plzeh Klinikn Anesteziologie. Resuscitace a Intenzivai
' Fakultni nemocnice  svai Arny v Bmé, | Alej Svobedy 80, 304 60 Plzeh miediciny 1. LF UK v Praze a VFN,

Pekalskd 53, 656 91 Bmo H L Nemocnice 2, 123 08 Peaha 2

B 543 182 533, viadimir.sramek @i nusa.cz | B 377 103 301, marejovic@inpheen.cz | 224 963 366, martin. balik@vin.cz

Vée: Zidost o podporu projektu na zaji§téni pée o nemocné s té¥kou
formou ARDS v ramci probihajici COVID-19 pandemie.

VéZeny pane ministie,

v této nelehké dobg si dovolujeme se na Vés obratit jako zéstupei vedeni ita&nick
oddéleni a ECMO center vybranych fakultnich nemocnic. V souvislosti s [é¢bou nejtéz8ich
pacientil Covid-19 bychom rédi touto cestou vyznarng podpofili aktudlng probihajici
jedniini mezi MZCR, MPO a vladou Ceské republiky o zajisténi diagnosticko-
terapeutické technologie ALT-EIT pro nae instituce a ECMO centra:

* VFN v Praze, Klinika iolog i ai ivni mediciny
* FN Hradec Kralové, Klinika iologif i i ivni mediciny
* FNusvaté Anny v Brne Aumzxologl:ko-resuscmni k!:.mka
« FN Ostrava, Klinika g a ival mediciny
ALT-EIT je spojenf metod pro individualizovanou ventilaéni pé&i obzvladt& vhodné

pro pacienty s t&2kym respiraénim postiZenim u Covid-19. Hlavn& proto, %e toto onemocnéni
probih atypicky, mitZe se rozvijet velmi rychle a miiZe probihat dvéma zcela odlidnymi
zplisoby, které v sebe mohou v prib&hu onemocn&ni prechézet a kieré vyZaduji odli§né
IéZebné strategie. Zhruba v poloving piipadii byva plicni postiZeni stranové asymetrické a
velmi profituje z Fizeného polohovéni liZka pacienta. Polohovéni pacienta mé na jeho
ventiladni parametry prekvapivé velky vliv a je zaji¥fovéno pomoci technologie Multicare
ALT (Automatick4 Lateralni Terapie), kterou jiz méme k dispozici.

To, co ndm chybi, je zobrazovaci metoda EIT (elektrickd impedanéni tomografie) a jeji
implementace, ktera dovoluje kontinuélni, okamZité, neinvazivni, bedside monitorovéni
distribuce ventilace, Na jeho zéklad je pak moZno velmi operativng upravovat jak
parametry um&lé plicni ventilace, tak i polohu pacienta.

Projekt ALT-EIT je b&%ici vyzkumny projekt konsorcia Univerzita Karlova, Vieobecna
fakultni nemocnice, Krajskd nemocnice Liberec a LINET Group. Projekt je priméma
zaméfeny na léEbu ARDS. Aktudlng bylo navrZeno nasmérovéni na lé€bu respiraéniho
selhéni v Covid-19 pozitivnich pacientti a roz&ifeni na daldf fakultni nemaocnice Ceské
republiky.

Ceski Iékatski spoletnost Jana Evangelisty Purkyne
Lekafsky dum. Sokolska 31, 120 26 Praha 2
B 224 266 2014, fax: 224 266 212, cls@cls.cz

Sekretaritd predsedy Ceské spalegnasii imenzivai mediciny
Anesteziologicko-resuscitagni klinika
FNu sv. Anny v Brnd, Pekarskd

43 152 553, § @ A SHOLECKO!
& 543 162 353, barbor jirusova@ fisa oz IS'!"MME_E"

Predseda MistopFedsedn Vedecks sekreti
U !

prof MUDr. Svmek Viodimir, Ph D pr

Anestezi
Fakultni nen
Pokat
&

esuscitadni klinika | interni klinika. Fakultn nemoenice Plaei Klinika Ancse. e
© u svate Anay v Brme. Alej Svobody $0. 304 60 Pires mediciny 1. LF UK v
91 Brmo

viadimir seameh i fnusa. cz ® 377 103 301 marcjovicaéfplzen oz 3 366, mantn bolikia vin 7

Zajisténi technologie je soud4sti extenze projektu ALT-EIT a zahrnuje i dalsi klicové
aktivity. Pfedevsim systematicky sbér dat a zkusenosti o pritbéhu a 1é€bé respiracniho
selhani u COVI-19 pacienti. Dile spolupréci nasich $pi¢kovych instituci v oblasti
individualizace a optimalizace plicni ventilace a z toho plynouci vytvofeni znalostniho
centra v této oblasti. Projekt ALT-EIT je napojen na naprostou svétovou $pi¢ku v oblasti
umelé plicni ventilace a poskytuje nam pfileZitost zafadit deskou intenzivni medicinu mezi
svétovou clitu v této oblasti. Jako velmi cenné vidime i propojeni s nejvétsim ceskym
vyrobcem nemocni¢nich liZek, spolegnosti LINET, pro kterou je projekt unikétni p¥fleZitosti
k vyzkumu a inovacim.

Prikladéme i presentaci s dalsimi informacemi o projektu.
Velmi radi odpovime i jakékoliv dotazy, které prosime sméfujte na koordindtora klinické
¢asti, MUDr. Michala Otéhala (michal.otahal@vfin.cz, +420 608 214 023)

Dékujeme za Va3 ¢as a piejeme pevné zdravi.
V Brng, 9. dubna 2020
prof. MUDr. Vladimir Sramek, Ph.D. §

prednosta ARK, FN u sv. Anny v Brné
predseda Ceské spole¢nosti intenzivni mediciny

prof. MUDr. Pavel Seviik, CSc. f ,"7 2 =
prednosta KARIM, FN Ostrava {27 /\ /

doc. MUDr. Pavel Dostal Ph.D., MBA
pfednosta KARIM, FN Hradec Kralové

MUDr. Michal Otéhal, Ph.D.
vedouci lékaf RES-UP KARIM, VFN v Praze

Sekretari
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Pandemie COVID-19 - uz se muzeme ohlédnou

O C¢em si budeme povidat:

* Bali jsme se! .... OTI/PPF/TYVEG
* Bylo to jiné ARDS? ...... CARDS H x L typ .... Byli TLUSTY!!!!

HFNO .... KDY???? pristoupit k OTI .... aneb kam az ho necham ,, %
Limitace péce nejenom pri COVID-19

JAK????? ... ,timing” pfi OTI .... aneb kucharka ,jak to nejlépe uc

Jak ventilovat????? ..... PO LOHOVANi

Je to V/Q dismatch? ... optimalizace??

..... oer... OCkoOV
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Zajisteni dychacich cest a COVID 19 C Npalivia

Doporuceni ®
P Surviving Sepsis Campaign: guidelines R

on the management of critically ill adults
Is Disease 2019 (COVID-19)

er Moller®*, Yaseen M. Arabi®, Mark Loeb'?, Michelle Ng Gong®, Eddy Fan’,

-
Recommendation
Intensive Care Med (2020) 46:854-887

5. FOI’ healthCa e WOerrS perfOl'ming endOtfaCheal iﬂtllbation on ditheSodetyof Critical Care Mediclie https:/doi.org/10.1007/500134-020-06022-5
patients with COVID-19, we suggest using video-quided laryngoscopy,

over direct laryngoscopy, if available.
Weak recommendation, low-quality evidence.

Recommendation
26. In adults with COVID-19 and acute hypoxemic respiratory failure,

we suggest using HFNC over NIPPV.
Recommendation Weak remmmenc'z'a;ron, Tow-quallty eviaence.
6. For COVID-19 patients requiring endotracheal intubation, we rec-
ommend that endotracheal intubation be performed by the health-

care worker who is most experienced with airway management in
order to minimize the numEer of attempts and risk of transmission.

Best practice statement.
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Lai Hsien-yung (Mennonite Christian Hospital, Hualien, Taiwan, 2020) Smékalova, Akutne.cz
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&% The NEW ENGLAND

%/=Y JOURNAL of MEDICINE CORRESPONDENCE

Barrier Enclosure during Endotracheal Intubation

N Engl | Med 2020; 382:1957-1958 DOI: 10.1056/NE)Mc2007589

e obtizna manipulace - tézké

* neni misto pro druhé ruce u
desaturaci — obtizného zajisténi

* nutno potom Cistit
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| Intubation

0.1056/NE)Mc2007589

Canelli, N Engl J Med. 2020
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e TOHLE NIKDY NECHCI ZAZIT!!!!

Nebojte © nezazijete .... 10ml + vybuch

//‘

Canelli, N Engl J Med. 2020
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,,L" X ,,H" CARDS COVID-19 pneumonia: different respiratory
treatments for different phenotypes?

Luciano Gattinoni', Davide Chiumello?, Pietro Caironi** Mattia Busana', Federica Romitti’,
Intensive Care Med (2020) 46:1099-1102

* High elastance
The decrease in gas volume due to increased edema

* High right-to-left shunt. This is due to the
fraction of cardiac output perfusing the non-aerated
tissue which develops in the DEPENDENT lung
regions due to the increased edema and
superimposed pressure.

* High lung weight
* High lung recruitability

increased amount of non-aerated tissue is associated,
as in severe ARDS, with increased recruitability

Low ventilation-to-perfusion (V/Q)

ratio. Since the gas volume is nearly normal,
hypoxemia may be best explained by the
loss of REGULATION of perfusion and by
loss of hypoxic vasoconstriction. The
pulmonary artery pressure should be near
normal.

Low lung weight

ow lung recruitability. The amoun

Gattinoni, ICM, 2020
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:nt respiratory
PaO /Fi0, ™ iotypes?

1sana’, Federica Romitti',

| distribution

ative vo

L type

o~ e *
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9 5 mm H g ' Bd ? Intensive Care Med (2020) 46:1099-1102
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voxel distnbut

Hounsfield Units Gattinoni, ICM, 2020
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VILI VORTEX - ,,L“ x ,,H* CARS

COVID-19 — Vasoplegia

postizeni
endotelu
Vigorous v
inspiratory HYPOXEMIA
effort
viul shrinkage
VILI VORTEX

Management of COVID-19 Respiratory Distress

U Luciane Cattinon. MD2 JAMA Insights | Clinical Update
' JAMA. 2020;323(22):2329-2330.

John J. Magj

Non invasive

Inspiratory effort decreases

Lower PEEP

Sedation

H type

Marini JJ, Gattinoni L. JAMA. 2020
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| Management of COVID-19 Respiratory Distress

1sights | Clinical Update
JAMA. 2020;323(22):2329-2330.

Time
period espirator Rationale < E\
Before Adequate gas exchange Supplemental oxygen, p- '\\}E Ca ry effort can cause
intubaon  Avoid P-SILI CPAP, NIV, HFNC ‘e\’\c’ 1vascular stress,
Awake prone positioning. \S Q&\ ’ O
Target nonvigorous * %\(\(\3 a‘\

1010%.ry

O‘ \ i \2“.32}55125
1)

During Avoid pulmonary
mechanical deterioration and VILI
ventilation vortex

‘\Q\Cat oI ol nf “‘ﬁm\ 6‘ (
. e(\ts 10 . ‘.\‘:\1_3
After Mir. \’\ \5 (\0 a‘.\ rtEP b Q(\o O “ll 2 unnecessary
intubation stre_: \ _ >U) ‘\ e, cre_ates
25;‘.3 *5 \l\ Ymore lix “\6 ““ba _isely redirects
N

Reduce and evenly \‘\" \6\“% More closely behaves and responds

distribute lung and 3\| like typical ARDS
vascular stresses ) ~me (5-7 mL/kg)

Optimize O, _> demand

Avoid VILI vortex .plement prone positioning

Marini JJ, Gattinoni L. JAMA. 2020
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P-SILI = patient Self-Inflicted Lung Injury

LI VSEOBECNA FAKULTNI
Initial cd Flow /\
Lung ———» @ (Us)

Injury
Palv
Paw
(em H,0)

P-SILI Pes vl

JPalv (cm H,0)

TVt, Pendelluft
PL= Paw-Pes
(cm H,0)

Increased Pes swi
Volume /

|
(L)

lllustration of the vicious cyi CMV SB Partial Assist
Palv = alveolar pressure; Pes =es

BRS

e

LNy .
y |ard, Am J Respir Crit Care Med, 2017
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P-SILI = Patient Self-Inflicted Lung Injury
P

§ A r
- P s e
(Global) (Regional)
cmH,0 L
R Ventilation
9 Kavanagh'#*°
per 8 | April 15 2017

E ,_Esobhageal

. Pressure

1000 900 1500 -200 100

Yoshida, Am J Respir Crit Care Med, 2017



+ GENERAL UNIVERSITY
HOSPITAL IN PRAGUE

EARLY is NOT better? Effect of timing of intubation on clinical
outcomes of critically ill patients with COVID-19:
a systematic review and meta-analysis

of non-randomized cohort studies ... s

* total of 12 studies, involving 8944 critically ill patients with COVID-19, were included.

* no statistically detectable difference on all-cause mortality
between patients undergoing early versus late intubation (3981 deaths; 45.4% versus 39.1%; RR 1.07,

95% Cl 0.99-1.15, p = 0.08).
e duration of MV (1892 patients; MD - 0.58 days, 95% ClI — 3.06 to 1.89 days, p = 0.65).

* intubation without versus with adprior trial of high-flow nasal cannula or noninvasive mechanical
ventilation was still not associated with a statistically detectable difference on all-cause mortality
(1128 deaths; 48.9% versus 42.5%; RR 1.11, 95% CI 0.99-1.25, p = 0.08).

Conclusions:

+ synthesized evidence suggests that timing of intubation may have no effect on
mortality and morbidity of critically ill patients with COVID-19

. These results might justify a WAlt-and-see approach

Papoutsi et al. Crit Care, 2021



EARLY is better?

Survival probability

— Early IMV — delayed IM

=l GENERAL UNIVERSITY

log(Hazard Ratio) for IQ-Hospital mortality

1.00-
0.75;
0.50
0.25;
HR 2.22 (95%CI 1.37 - 3.59; p = 0.0011)
0.00+ Adjusted HR 2.45 (95%CI 1.29 - 4.65; p = 0.006)
0 10 20 30 40
Time (days)
Number at risk
= 140 124 88 60 38
- 65 52 38 27 17
0 10 20 30 40
Time (days)

1
o
&)

.51(EDF: 1.934; p-value = 0.002)

0123456 7 8 9101112131415
Days from initial respiratory support to IMV

Gonzalez et al. Critical Care 2022
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An Index Combining Respiratory Rate and Oxygenation to
Predict Outcome of Nasal High-Flow Therapy

Oriol Roca 12 Berta Caralt 12, Jonathan Messika 2%

Volume 199, Issue 11

A
C
Survival proportions according to ROX
index at 12h of HFNC
E 100 4 —e— ROX = 4.88
e p<0001 g ROX<4s88
>
E
©
O
o
a
(O]
=
©
o }
£
3
O 1 I 1 1
0 4 8 12 16
Numt . Length of HFNC therapy (days)
ROX Number at risk
XROX24.88 120 51 13 10 3
ROX <4.88 39 20 10 3

Cumulative probability - free of

mber at risk
)X > 4.88
)X < 4.88

Survival proportions according to ROX ROX I n d ex
index at 6h of HFNC
o [ J
—e— ROX > 4.88 Spoz A/FIOZIRR

—— ROX < 4.88

p < 0.001

>4.88
4.88 — 3.85
0 AL é 1I2 1I6 < 3-85

Length of HFNG therapy: {days) (2h-2.85, 6h-3.47, 12h-3.85)

127 53 17 12 3

49 16 8 1 0
Roca, AJRCCM, 2018
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HFO/NC kdy ANO, kdy uz NE? [ Realpavei
An Index Combining Respiratory Rate and Oxygenation to
Predict Outcome of Nasal High-Flow Therapy [[FLE9

Oriol Roca 12, Berta Caralt 12, Jonathan Messika 2% Volume 199, Issue 11
s = ROX index
E] Sp0,%/Fi0,/RR
35
o >4.88
- 4.88 - 3.85
P R <3.85

T 1 I

6-12 19-04 2572 ;72 (2h-2.85, 6h-3.47, 12h-3.85)

Time to intubation (hours)
Roca, AJRCCM, 2018



PiO,/FiO, < 150 mmHg

!

Endotracheal intubation

|

Lung protective
ventilation strategy

!

Lung recruitability and
PEEP tiltration

}

Prone positioning

}

ECMO

O KARIM

\V4 ] 1.LF UK AVFN V PRAZE
KDY???? pristoupit k OTI
VSEOBECNA FAKULTNI
Cﬂtlcal patients ‘ NEMOCNICE V PRAZE
/ \ B © Annals of Intensive Care
PiO,/FiO, 2 150 mmHg ly ill patients ,
| tatement from front-line
- n Wuhan, China
NN or HFm Shang et al. Ann. Intensive Care ~ (2020) 10:73
/ * \ ROX index
o .
NIV NIV NIV SpOZA’/F'OZ/RR
* More severity * Hypoxemia * Hypoxemia
» Severe hypoxemia * 9mi/kg PBW | - Vit <9 ml/kg H FO
* Hypoxemia is not <Vt<12mikg | PBW
improving PBW Refe r:
« Strong spontaneous HFNC .
heathing HFNC + ROX index 40L/min 60%
* ROX index < 3.85 index < 4.88
OTlI:
| | ,
Monitor closely | Go on with 60 L/ min 70-80%
NIV or HFNC




HFO

NHF onset

ROX at 2h
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A

Use of nasal high flow oxygen during acute
respiratory failure

Jean-Damien Ricard'*"®, Oriol Roca®®, Virginie Lemiale®, Amanda CorleySamlens Braunlich®?, Peter Jones'®!",
> 7 e Med (2020) 46:2238-2247

Y

<2.85-4.87

Increase support and re-evaluate in 30 min

Y

ROX at 6h

=4.88

Continue monitoring [«

A

Y

3.47 - 4.87

» Increase support and re-evaluate in 30 min

ROX at 12h

Y

>4.88

A

Continue monitoring

A

Y

3.85-4.87

Y

Increase support and re-evaluate in 30 min

Y

=4.88

Continue monitoring (<

A

Ricard, ICM 2020
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NIV horsi néz HFOT? Implications of early respiratory

support strategies on disease progression
in critical COVID-19: a matched subanalysis
of the prospective RISC-19-ICU cohort

Wendel Garcia et al. Crit Care (2021) 25:175

e 351 patients (85 SOT, 87 HFENC, 87 NIV, and 92 IMV) remained eligible for full
* 55% of patients initially receiving noninvasive respiratory support required IMV.

* The intubation rate was lower in patients initially ventilated with HFNC and NIV
compared to those who received SOT (SOT: 64%, HFNC: 52%, NIV: 49%, p = 0.025).

* NIV was associated with a higher overall ICU mortality

(SOT: 18%, HENC: 20%, NIV: 37%, IMV: 25%, p = 0.016)

* In patients who did not progress toward intubation, the ICU mortality rates were as
follows: 10% in the SOT, 7% in the HFNC, and 36% in the NIV group

 The amount of therapy withdrawals was similar between groups (p = 0.408).
Wendel Garcia et al, Crit Care 2021
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NIV horsi néz HFOT? Implicatior »f early respiratory
supr \ Sx:a\l gies on disease progression
'OSQ'\’@ D-19: a matched subanalysis
) (50'\'\ /e RISC-19-ICU cohort

Cumulative Incidence of Intubation

‘\\e 40’ 6\ Wendel Garcia etal. Crit Care  (2021) 25:175
Respiratory Support at ICU Admission: Standard Ox- a‘:\o‘\ 0&0“6?'?‘ \p ?)/’l\ 6a\l e Ventilation == Invasive Mechanical Ventilation
W\ \ :
0 O Wt g O pest
OV ot ¢S NS
ve €, “x0“°‘\l %‘0"9 b 09 E
“\ \ \ €
EA x‘c\e“ o0 —H:‘;;_

O 5 (M :

© 0.7
>
©
b=}
=
\Q 064
05+
7 8 9 10 0 5 10 15 45 55 60

20 50

25 30 35
Time since ICU Admission (days)

Wendel Garcia et al, Crit Care 2021

4 5 6
Time since ICU Admission (days)
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Emergency tracheal intubation in 202 patients with COVID-19 in

Min A Kwon, Jaegyok S::mg,E and Ju-Ri Kim

Korean J Anesthesiol. 2013 Mar; 64(3): 218-222.

Wuhan, China: lessons learnt and international expert BIA
Tracheal intubation with rocuronium using a "modified timing principle” ]

Journal of Anaesthesia, 125 (1): e28—e37 (2020)

g>*', Feng Gao’, Li Wang’, Hongbo Zheng’,

Relativné vysoky pocet srdecnich zastav pri COVID 19 intubacich .... hypoxemie a hypotenze

- Prevence hypotenze: mit pripravené katecholaminy — minimalizace hypotenze

(profylaktické podani?)

* Prevence prohloubeni hypoxemie — RSI

Koncept ,,T"V"NG“ / priming podani nedepol. relaxace (rocuroninum)

NEJDRIVE ROCURONIUM (1.2 mg kg-1) potom propofol ...... rgcu (38.5)

x succinylcholine grolyp (100.7 sgkc)
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NIKDY!!!! ..... kdy ,NEINTUBOVAT* .... DNI g viomou o

.... aneb limitace péce nejenom pri COVID-19 pandemii
- POTREBUJE TO?

- SANCE NA USPECH?

 SOUHLAS / nesouhlas?

« ZDROJE? ..... ,,» Zachranit co nejvice “ x ,, first come, first served “

PP-VFN-105, ROZHODOVANI O PRIMERENOSTI PECE A PRIORITIZACI V SITUACI NEDOSTATKU ZDROJU, 2020



Indikace — sance — priorita

Indikace = mlze fungovat?

Sance na Uspéch

OKWADIM

> Am J Respir Crit Care Med. 2020 Oct 29. doi: 10.1164/rccm.202006-24050C. Online ahead of print.

Case Fatality Rates for COVID-19 Patients Requiring
Invasive Mechanical Ventilation: A Meta-analysis

Zheng Jie Lim T, Ashwin Subramaniam 2 3, Mallikarjuna Ponnapa Reddy 2, Gabriel Blecher
. Umesh Kadam & 7 8 Afsana Afroz 2 19, Baki Billah 2, Sushma Ashwin 1, Mark Kubicki 12, Federico

Bilotta '3, J Randall Curtis ™, Francesca Rubulotta '*

4 5

Kontraindikace ?

Riziko neuspéchu

—)

EBM
EBM ??

pravo
etika

Malo sester, malo oddéleni, malo intenzivistu, mnoho pacientu

propusténi z JIP,
propusténi dom

Metaanalyza
mortalitnich dat
COVID + UPV



CESKA SPOLEENOST ANESTEZIOLOGIE, RESUSCITACE 5"y %, o KAR' M
A INTENZIVNi MEDICINY CLS JEP s % 1.LF UK A VFN V PRAZE
‘b V W CZECH SOCIETY OF ANAESTHESIOLOGY ) §
2 . VSEOBECNA FAKULTNI
AND INTENSIVE CARE MEDICINE & pymict™ + NEMOCNICE V PRAZE
STANOVISKO VYBORU
axmndaning Xicla. 12/95000
b4 r W 4
DOPORUCENI PREDSTAVENSTVA CLK ¢. 1/2010
b4
Clanek 5

Z:akladni principy pro postup pri rozhodovani o zmén¢€ 1écby intenzivni na 1écbu
paliativni u pacienti terminalné nemocnych

c) Zahajeni nebo pokracovani jakéhokoliv léCebného postupu, ktery neni odborné oduvodnény,
kde neexistuje racionalni predpoklad jeho pfizniveho Uc¢inku na celkovy pribéh onemocnéni a
kde rizika komplikaoi stradani, ﬁtrap a bolesti pi"evaiuji nad reé,lnym klinick}'/m pfinosem

C AIdVQ

LVIOVc

ore NTd Zpviecne Zc U
sluzeb neni povinen, ba ani opravnen takovou pécCi poskytovat




Obezita a pozadavky na ICU péci N\

MECHANISM OF ACTION

e Recruitment of more tissue in the
dorsal region than can be derecruited
in ventral regions

e Lunginflation is more homogeneously
distributed along the dorsoventral axis
of the lung with a decrease in ventila-
tion perfusion inequalities

(4,’3

CLINICAL EFFECTS

® Allows improvement in PaO2/FiOz ratio

e Feasible and safe without increased
complications compared to patients
without obesity when performed by a
trained team

* May help to reduce mortality in ARDS

CAUTION

e Careful abdominal positioning to avoid increased intra-abdomi-

nal pressure and organ compression

* Use reverse Trendelenburg position if possible




Covid-19
VFN Praha 2020-22

ICNARC 2021: 48% s BMI > 30

2020-2022:
292 stredné + tézkych ARDS:

58,3% sBwmi>30

64% z 117 ECMO pacientd s BMI > 30
18% z ECMO with BMI > 40

292 pacientd, 173 non ECMO
119 (40.8%) ECMO

32 (27%) pac. bylo kanylovano ve VFN

Il Patients critically ill with confirmed COVID-19 Age- an

Percentage of patients
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d sex—matched general population

36.6v287

314val4

19.8 v 26.2

/

0.6v07

<18.5 18.5-<25

25-<30
Body mass index (BMI) *

30-<40 240

© ICNARC 2021

140
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100
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20

0
87 (73%) bylo were rescued kanylovano v 46 jinych nem.

Pocty pacientu/Pacientina ECMO

126
84
54
36 - 43
15 21
10 O B L]
BMI <185 BMI 18.5-25 BMI 25-30 BMI 30-40 BMI =40

V8ichni pacienti mPacienti na ECMO
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COVID 19
VFN Praha 3/20-3/22

0O 0 O

BMI<18.5

47
31
19.1 I

BMI 18.5-25

Mortalita non Ecmo

52
36
28 I

BMI 25-30

B Mortalita ECMO

44

39
35 l
BMI 30-40

B Mortalita celkem

Journal of Critical Care 72 (2022) 154162

Contents lists available at ScienceDirect

Journal of Critical Care

journal homepage: www.journals.elsevier.com/journal-of-critical-care

The impact of obesity on the outcome of severe SARS-CoV-2 ARDS
in a high volume ECMO centre: ECMO and corticosteroids support

the obesity paradox

M. Balik **, E. Svobodova ¢, M. Porizka ?, M. Maly ¢, P. Brestovansky ?, L. Volny %, T. Brozek ¢, T. Bartosova ?,
i. jurisinova®, Z. Mevaldova ?, 0. Misovic?, A. Novotny ¢, J. Horejsek ¢, M. Otahal ?, M. Flaksa ?, Z. Stach ?,
J. Rulisek *, P. Trachta ?, J. Kolman %, R. Sachl %, J. Kunstyr ?, P. Kopecky %, S. Romaniv *, M. Huptych ®, M. Svarc®,

G. Hodkova <, |. Fichtl €, F. Mlejnsky ¢, T. Grus ¢, ]. Belohlavek ¢, M. Lips %, J. Blaha ?

e 292 pacientu

33
30
27

BMI >40

ICU mortalita 35,5%
ICU LOS 13 dni

ICU mortality:
BMI<30 (121) 33,9%
BMI>30 (169) 36,8%
Pocet ECMO:
BMI<30 34,7%
BMI>30 45%




COVID 19 VFN Praha 3/20-3/22

« ECMO: 117 (40,3%), 64% s BMI >30,
9 awake ECMO

1CU martality (No / total)

Favor BMI > 30 Favor BMI £30
BMI>30 BMIZ30 RR(95%C) — plorinteracton
Age <50 Yes 14/a2 415 1.25(0.49 - 3.21) — T 0.64
N 36093 210 0830064 - 136) —— o
Gender Wamen 18/48 10/23 0.86(0.48 - 1.56) . 062
Men /81 23/62 0.99(0.65 - 1.52) . 097 o
ECMO Yes Bf57 1932 0.68(0.44 - 1.04) e 0076
No 2118 14/52 1.29(0.75 - 2.21) ' 036 e
oM Yos 18/39 5/16 148(0.66 - 3.29) T . 0.34
No 32/96 2869 0.82(0.55 - 1.23) ] 034 o
HT Yes 33/86 13/29 0.86(0.53 - 1.39) [ 053
No 17/49 20/56 0.97(0.58 - 1,64) — 1 - 0.91 o
ICHS Yes 6/14 5/14 1.2(0.48 - 3.03) . 07
Mo a4/ /11 0.92{0.64 - 1.34) l 07 o
immunosuppressive therapy Yes 6/8 6/16 2(0.95 - 4.23) e 0.07
No a1 27/69 0.89(0.61 - 1.29) [] 053 oo
isoprinosin Yes 4f1 23/60 091(06 - 1.39) — 068
No 16/38 10/25 1.05(0.57 - 1.93) i 0.87 o
remdesivir Yes 1649 25/4 0.58(0.36 - 0.93) . 0023
Mo 34/84 19/41 0.87(0.57 - 1.33) ' 053 o
demethasone> 8 Yes 15/37 sf 0.57(0.31 - 1.04) - 0.069 o1
or 40 mg methylprednisone No 35/98 2878 0.995(0.67 - 1.48) L] 098 .
I 1 1 L1 1111 I L 1 L1 1111 I
0l 1 10

Relative risk

100
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20
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10
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e kortikoidy, ECMO,
Remdesivir — snizuji RR u

BMI > 30
49
31 32 30
BMI<18.5 BMI 18.5 BMI 25 - BMI 30 - BMI > 40 Celkem
-25 30 40

m% na ECMO m|CU mortalita

* Predpoklad J/U shape obesity paradox

* Morbidni obezita — horsi prognosa?
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55
Q PEEP Compliance Hyperdist. Collapse
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(@) D
% 20 - 20 3 18.3 46 34.5 0.9
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O KARIM
COVID19 ... EIT PEEP titrace

Electrical Impedance Tomography for Positive End-Expiratory Pressure
Titration in COVID-19-related Acute Respiratory Distress Syndrome

Philip van der Zee 1** Peter Somhorst 1*, Henrik Endeman 1, and Diederik Gommers 1 AJRCCM

29 1
CI%, S 20 -
o
£ n =
=3 5 15 A
w o
w
o i 10 -
T (A
- — A
© 5 5-
----- ALVEOLI lower PEEP-FiO, table - p=0.76, p=0.001
——— ALVEOLI higher PEEP-FiO, table
1 | I 1 I | 1 I I
20 40 60 80 100 20 25 30 35 40
FiO, (%) BMI (kg/m?)

Zee, AJRCCM, 2020



EIT - PEEP titrace — REGIONALNI distribuce
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Ventilation

Ak

PEEP Titration

Perfusion

Export Center

System
Configuration

Hyperdistension

hyperdistenze
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PEEP titrace pomoci EIT

PEEP:

Collapse:

Compliance:

Hyperdistension

Hyperdistension

Optimal PEEP:

Minimalni hyperdistenze "™
Minimalni kolaps (do 5%)

Hyperdistension:

18.4 cmH,0O
278% 18
0.1%

32.2 mL/emH,0O

PEEP:
Hyperdistension:
Collapse:

Compliance:

16.2 cmH20

20.1% 16

0.1%
35.9 mL/cmHZO

PEEP:

Hyperdistension:

Compliance:
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PEEP Titrati
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PEEP: 12.1 emH, 0

Hyperdistension: 7.5% 12

Collapse: 9.6%
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PEEP: 10.1 cmH,0O
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Compliance: 38.7 mL/emH,0O
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PEEP titrace pomoci EIT tentyz pacient (O KARIM
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PEEP: 18.2 cmH,0
Hyperdistension: 36.9% 18 ‘ VSEOBECNA FAKULTNI
CO”apse: 1.0% PEEP Titration Curves
= + 500
Compliance: 28.8 mL/cmH,0 & 30 {[fHHH
§ 25 L 11111 TR 450:2
PEEP: 16.2 cmH.,0 3 (AR aw.w.mu | 400 %
Hyperdistension : 5% ! WWMM ” il ’ “ 3
Hyperdistension:  31.6% 16 b R “ il Wi \H \“” Jh 350 2
g 10 Hiiit
Collapse: 1.5% & _ , _ , J [ 300
07:29 07:30 07:31 07:32 07.33 07:34
Compliance: 32.3 mL/cmH,0 T umini
|-— PEEP — Plateau — Plethysmogram
PEEP: 14.3 cmH,0

Hyperdistension e

Hyperdistension:

Collapse:

Compliance:

19.5% 14

2.3%
36.5 lecmHQO

PRON

PEEP:

Hyperdistension . .
Hyperdistension: 13.0% 12
Collapse: 3.7%
Compliance: 38.5 mL/ecmH,0

Homogenizace

PEEP:

ACE

Hyperdistension : . =
Ve Hyperdistension: 6.2% 10
PRONACI
Compliance: 42.1 mL/emH,O




PEEP titrace pomoci EIT

PEEP:

Collapse:

Compliance:

Hyperdistension

Hyperdis‘te” ‘
Hyperdistension “ kolaps

hyperdistenze

Optimal PEEP:
Nejmin hyperdistenze
Nejmin kolapsu (do 5%)

Hyperdistension:

(O KARIM

16.0 cmH,O 1.LF UK A VFN V PRAZE
1 55% 1 6 - PEEP Titration Curves -

Q 20 L
0.0% = 201y }aso =

3 51 I urW’HVM i §'
42.4 mL/cmH,0 € 2] L El“'\*‘[‘f,“vf’ A M M T 400 §

I~ tIA 8

PEEP: 14.1 cmH,0O =5 HM ’Wilﬂw HMM 350 3

o 10.

o . : E’J { _ F300
Hyperdistension: 14.2% 14 07:29 07:30 072.31 ‘ 07:32 07:33 07:34
Collapse: 1.4% Time (imin)

I-—-PEEP —— Plateau —— Plethysmogram
Compliance: 41.8 mL/cmH,O
Hyperdistension: 14.2% 12
Collapse: 8.8%
Compliance: 40.7 mL/ecmH,0O
PEEP: 10.3 cmH,0
Hyperdistension: 13.2% 10
Collapse: 10.7%
Compliance: 109.7 mL/emH,0
PEEP: 8.1 emH,0O
Hyperdistension Hyperdistension: 12.9% 8
Collapse: 17.3%
Compliance: 37.7 mU/cmH,C

Hyperdistension

Cumulative Collapse



PEEP titrace pomoci EIT tentyz pacient (© KARIM

PEEP: 16.0 cmH,0 1.LF UK A VFN V PRAZE
Hyperdistension: 12.2% 16 PEEP Titration Curves
_— + 500
(@) I ¢
Collapse: 0.5% £ % g
< 25 g
Compliance: 42.7 mL/emH,0 £ 55 400 &
Hyperdistension PEEP: 14.0 cmH,0 H‘M 350 £
UH it
. — o 300
Hyperdlstene.lon. 9.6% 14 07:29 07:30 07:31 07:32 07:33 07:34
ime (h:min)
Collapse: 1.9% i
I-— PEEP — Plateau —— Plethysmogram

Compliance: 40.6 mL/emH.O

Hyperdistension: 4.4% 12

Compliance: 41.4 mL/cmH,O
acrdistension 7 PEEP: 9.9 cmH,0

ollapse: 4.3%

Hyperdistension: 4.1% 10
Collapse: 6.5%
Compliance: 40.3 mL/emH,0

Hyperdistension PEEP: 8.1 cmH,0

Homogenizace
pomoci ALT

Hyperdistension:  0.1% &
Collapse: 13.2%
Compliance: 41.4 mL/emH,C

Hyperdistension Cumulative Collapse
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Lateral Right
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Mléek, BMC Pulm Med, 2021
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Pronace / EIT optimalizace

prone body position, when compared with supine body
position, decreased lung collapse at low PEEP levels,

but increased lung overdistension at PEEP
levels greater than 10 cm H20, (p=0.042)

©00e-
S

'\ 24 22 PEE P

50 -

40 -

30 -+

20 -

Overdistension [ % )

10 -

24 2 20 18 16 14 12 10 8 8
PEEP {cm H,0 )

Collapse ( %)

50 -

30

20 -

10

O KARIM

1.LF UK AVFN V PRAZE
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AMEMMMAMRLSE W BGATE

24
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PEEP ( cm H,0 )

optimum PEEP was 13.714.5 cmH20 in supine position and
10.8+4.3 cmH20 in prone

Otdhal, Scientifc Reports, 2022
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,Cytokine storm” in severe Covid-19 QO KARIM
are of the lowest across intensive care patients + |

- RESEARCHLETTER
EDITORIAL

Cytokine Levels in Critically lll Patients

VSEOBECNA FAKULTNI
NEMOCNICE V PRAZE

Is a “Cytokine Storm" Relevant to COVID-19? With COVID-19 and Other Conditions
Published Online: September 3, 2020. doi:10.1001/jama.2020.17052
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Risk associated with cytokine blockers OKARIM
»-..against alleged cytokine storm“ Rt
* Tocilizumab and Anakinra

* increased evidence of opportunistic infections (23 vs 8%, p=0.01),

* prolonged ICU stay and mortality (39 vs 23%, p=0.03)
Natasha Pettit ORCID 1D: 0000-0002-8937-8039

ciicacae  Liate Onset Infectious Complications and Safety of

sy ~poratons — Tocilizumab in the Management of COVID-19
Less Can Be More When Targeting Hofmaenqerefaf.(n’r[are (2021) 25:262 C -t- IC
Interleukin-6-Mediated Cytokine Release s/ doiorg/10.186/¢13054-021.03696 ritical Lare
Syndrome in Coronavirus Disease 2019

Brian . Betts, MID's James W. Young, MO

What every intensivist should know
about Tocilizumab

Daniel Andrea Hofmaenner', Pedro David Wendel Garcia', Christoph Camille Ganter', Silvio D. Brugger?,
Philipp Karl Buehler' and Sascha David'*
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Dexamethason .... RECOVERY trial

A All Participants (N=6425) Invasive Mechanical Ventilation (N=1007
50—
Rate ratio, 0.64 (95% Cl, 0.51-0.81
Rate ratio, 0.83 (95% Cl, 0.75-0.93) ate ratio, 0.64 (5% )
40 P<0.001 404 Usual care
R 30- & 304
= Usual care >
S I Dexamethasone
5 20- 5 20-
= Dexamethasone =
10+ 104
O_ | | | | O | | | |
0 7 14 21 28 0 7 14 21 28
Days since Randomization Days since Randomization
No. at Risk No. at Risk
Usual care 4321 3754 3427 3271 3205 Usual care 683 572 481 424 400
Dexamethasone 2104 1903 1725 1659 1621 Dexamethasone 324 290 248 232 228

RECOVERY Collaborative Group; Peter Horby, N Engl J Med, 2020



Dexamethason .... RECOVERY trial
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ORIGINAL ARTICLE ‘

The NEW ENGLAND JOURNAL of MEDICINE

Dexamethasone in Hospitalized Patients
with Covid-19 — Preliminary Report

The RECOVERY Collaborative Group*

Respiratory Support

at Randomization Dexamethasone Usual Care

no. of events/total no. (%)

Rate Ratio (95% Cl)

Invasive mechanical 95/324 (29.3) 283/683 (41.4) 0.64 (0.51-0.81)
ventilation
Oxygen only 298/1279 (23.3) 682/2604 (26.2) — — 0.82 (0.72-0.94)
No oxygen received 89/501 (17.8) 145/1034 (14.0) o 1.19 (0.91-1.55)
All Patients 482/2104 (22.9) 1110/4321 (25.7) <> 0.83 (0.75-0.93)
P<0.001
Chi-square trend across three categories: 11.5 : | | |
0.50 0.75 1.00 1.50 2.00
- |
Dexamethasone Usual Care
Better Better

RECOVERY Collaborative Group; Peter Horby, N Engl J Med, 2020
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Dexamethason .... CoDEX trial

QUESTION In patients with COVID-19 and moderate or severe ARDS, does intravenous (V) dexamethasone plus standard care
compared with standard care alone increase the number of days patients remained alive and free from mechanical ventilation?

CONCLUSION This clinical trial found that IV dexamethasone plus standard care, compared with standard care alone, resulted
in a statistically significant increase in the number of days patients remained alive and free of mechanical ventilation over 28 days.

© AMA
INTERVENTION FINDINGS

Mean ventilator-free days to day 28

POPULATION

187 Men

112 Women ‘L“

299 Patients randomized

Ventilator-freg Day 28

AR
or suspected COVID-19 and Dexamethasone Standard care
moderate to severe ARDS
IV dexamethasone, 20 mg/d Standard care
for 5 days, then 10 mg/d for 5 days
Mean age: 61 years or to discharge, plus standard care 4.0 ventilator-free days (95% Cl, 2.9 to 5.4)
Day 0 Ventilator-freg Day 28
LOCATIONS DT
a1 PRIMARY OUTCOME
. . . ) . The between-group difference was significant:
ICUs in Brazil Ventilator-free days during first 28 days

2.26 days (95%c1, 0.2 t0 4.4); P= .04

Tomazini, CoDEX Randomized Clinical Trial. JAMA. 2020



Effect of Dexamethasone on Days
Alive and Ventilator-Free in Patients
With Moderate or Severe Acute
Respiratory Distress Syndrome and
COVID-19
The CoDEX Randomized Clinical Trial

Bruno M. Tomazini, MD':2; Israel S. Maia, MD, MSc3#; Alexandre B. Cavalcanti, MD, PhD3#;

Dexamethason .... CoDEX trial

Table 3. Adverse Events

No. (%) of patients

Dexamethasone (n = 151) Standard care (n = 148)
Serious adverse events® 5(3.3) 9(6.1)
New diagnosis of infection until day 28° 33(21.9) 43 (29.1)
Ventilator-associated pneumonia 19 (12.6) 29 (19.6)
Catheter-related bloodstream infection 10 (6.6) 8 (5.4)
Catheter-associated urinary tract infections 1(0.7) 0
Other 6 (4) 7(4.7)
Bacteremia“ 12 (7.9) 14 (9.5)
Insulin use for hyperglycemia® 47 (31.1) 42 (28.4)

Tomazini, CoDEX Randomized Clinical Trial. JAMA. 2020



Remdesivir Is Associated With Reduced Mortality in
° o COVID-19 Patients Requiring Supplemental Oxygen
Re n d esIivir Including Invasive Mechanical Ventilation Across
Esﬁﬁiijggl;i Xiftiifi Chidinma Chima-Melton,” Stephanie H. Read,’ I»‘g,r% Di )Slx A
remdeSiVir (67 582 LFO; 34 857 HFO/NIV, and 4164 |MV/ECMO) Rikisha Gupta,’ Mark Berry,’ St-_m Hollemeersch,' and Andre C. Kalil® - >ep ' + niectious Diseases Society of Amerie

were matched to non-remdesivir patients

Patients requiring LFO in the first two days of hospitalization

No. aHR [95% CI] P Value
14-day mortality
Overall 135 164 — — 0.720.66 - 0.79] <.0001
Pre-Delta 52 910 : . : 0.75[0.65-0.86] <.0001
Delta 57 638 : - | 0.73[0.65-0.83] <.0001
Omicron (pre-BA4/5) 24 616 — ! 0.67 [0.60 - 0.76] <.0001
28-day mortality
Overall 135 164 — — 0.79[0.73 - 0.85] <.0001
Pre-Delta 52 910 : ) : 0.79[0.70-0.90] .0002
Delta 57 638 = % = 0.81[0.73 -0.90] <.0001
Omicron (pre-BA4/5) 24 616 = ® = 0.74 [0.66 - 0.82] <.0001
04 0.6 0.8 1.0 1.2
—
Favors Favors Non-remdesivir

Mozaffari, Open Forum Infect Dis. 2023



Remdesivir Is Associated With Reduced Mortality in
COVID-19 Patients Requiring Supplemental Oxygen

Re n d esivir Including Invasive Mechanical Ventilation Across

SARS-CoV-2 Variants Vs )%A

Essy Mozaffari,' Aastha Chandak,>” Robert L. Gottlieb,>**%“ Chidinma Chima-Melton,” Stephanie H. Read,® |

e

remdeSiVir (67 582 LFOI 34 857 HFO/NIV, and 4164 IMV/ECMO) Rikisha Gupta,' Mark Berry," Stijn Hollemeersch,' and Andre C. Kalil® ction
were matched to non-remdesivir patients

Patients requiring HFO/NIV in the first two days of hospitalization

No. aHR [95% CI] P Value

14-day mortality
Overall 0.83[0.77 - 0.89] <.0001
Pre-Delta = | 0.86[0.76 - 0.96] .0100
Delta = = 0.82[0.75-0.91] .0001
Omicron (pre-BA4/5) ' ' 0.80[0.71-0.91] .0005
28-day mortality
Overall 0.88[0.82-0.93] <.0001
Pre-Delta ’ ’ 0.88[0.80-0.98] .0198
Delta ’ ‘ 0.89[0.82-0.97] .0072
Omicron (pre-BA4/5) ! : ! . 0.84[0.76-0.93] .0012
0.8 : 1.2
—

Favors Favors Non-remdesivir

Mozaffari, Open Forum Infect Dis. 2023



Remdesivir Is Associated With Reduced Mortality in
COVID-19 Patients Requiring Supplemental Oxygen

Re n d esivir Including Invasive Mechanical Ventilation Across

SARS-CoV-2 Variants ETDSA
i,' Aastha Chandak,2“ Robert L. Gottlieb,>**%“ Chidinma Chima-Melton,” Stephanie H. Read,® .?.DLH Amerie]
remdesivir (67 582 LFO, 34 857 HFO/NIV, and 4164 IMV/ECMO) Rikish Gupt, Mark Bey” St Halomoorsch.’ and Anre . Kl |

e

were matched to non-remdesivir patients

Patients requiring IMV/ECMO in the first two days of hospitalization

No. aHR [95% CI] P Value

14-day mortality
Overall [ | 0.73[0.65-0.82] <.0001
Pre-Delta . | 0.64[0.53-0.78] .0100
Delta ! | 0.82[0.69-0.98] .0306
Omicron (pre-BA4/5) : : 0.73[0.60-0.88] .0012
28-day mortality
Overall 0.74[0.67 - 0.82] <.0001
Pre-Delta 0.69[0.58-0.82] <.0001
Delta -, | 0.81[0.69-0.95] .0104
Omicron (pre-BA4/5) - : 0.71[0.61-0.83] <.0001
0.8 1.0 1.2
—

Favors Favors Non-remdesivir

Mozaffari, Open Forum Infect Dis. 2023



PO,/FiO, ratio

Lower Mortality Risk Associated With Remdesivir +
R en d e SiVi r + D EX Dexamethasone Versus Dexamethasone Alone
for the Treatment of Patients Hospitalized for COVID-19

N aHR [95% CI] P value
Remdesivir plus dexamethason 14-day mortality
treatment of COVID-19 patients Overall 66,074 e~ 0.74 [0.69 - 0.78] <.0001
prospective controlled non-ran(NSOc 29,508 —— 0.79[0.72-0.87] <.0001
LFO 24412 +—@— 0.70[0.64 - 0.77] <.0001

Aldo Marrone !, Riccardo Nevola !, Ausilia Sellitt

HFO/NIV 10,656 —@— 0.69[0.62 -0.76] <.0001

8. vesn |MV/ECMO 1498 , o 0.78 [0.64 - 0.94] 0.0102

= |28-day mortality

&
&

g 8§ 8 8 8 §
3

—— . |Overall 66,074  +®— 0.76 [0.72 - 0.81] <.0001

. . |NSOc 29,508 —— 0.80[0.74 - 0.88] <.0001
" ~ 2 LFo 24412 +—@— 0.74[0.68 - 0.81] <.0001
. * | |HFO/NIV 10,656 +—o— 0.71[0.65- 0.78] <.0001
e, . _|IMV/ECMO 1498 +—e—— 0.81[0.69-0.97] 0.0182

140 ** p<0.0001 vs correspettive of d eth group

il 0.80 1.00 1.20

- | :::; «
Baseline End treatment Discharge FaVO rs R DV"’ D E x Favo rs

Mozaffari, Clin Infect Dis. 2025



Pandemie COVID .... INDIVIDUALIZACE péce

* EBM se zpozdénim
* prioritizace

* HFNO

e P-SILI pri spontanni ventilaci p

* Individual. UPV / EIT

* POLOHOVANI / PRONACE

e rozSireni ECMO
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How many patients died
waiting for evidence?




