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Témata

= \/olba ventilacniho rezimu
= Nastaveni ventilacniho rezimu

" Hodnoceni rizikovosti a limitu UPV



Ventilacni rezim

= Specifické preference pracoviste
* Tradice
* Technicke vybaveni

= Staci 1 rezim podporované ventilace a 1 rezim
rizené ventilace nebo 1 univerzalni rezim (ASV,
BIPAP) umoznujici plynuly prechod

= Je vhodné znat ,neautomatizovany” rezim

= O klinickém vysledku nerozhoduje volba rezimu,
ale zpusob jeho pouziti



Rozdilné inspiracni tlaky nebo inspiracni casy u
podporovanych a zastupovych dechu
PriliS dlouha doba inspiria zastupovych dechi
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Zpomalovani dechové frekvence zastupovymi
dechy s nespravnou dobou nadechu
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Nedostatecny stupen podpory pri shaze o
limitaci velikosti dechového objemu

aPN-CPAP
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Nedostatecny/nadmerny
inspiracni prutok
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Nastaveni cyklovani pri PSV

Medscapea www.medscape.com
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Rychly pokles
prechazi v
exsp. peak a
exponencialni
priubéhu

Nespravné nastaveni cyklovani pri
podporované ventilaci
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Nadmeérny stupen ventilaéni podpory

Dechova frekvence vwsok a
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Periodicke dychani a
apnoickeé pauzy

= /Za normalnich

okolnosti klesa pri f

poklesu CO, dechove oy

usili, nikoliv dechova

frekvence ., E] |
= Pri ventilacni podpore

muze byt PaCO,

Pmus
\
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’ Meza ef al. J Appl Physiol 19958,84:-3-12
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Nerozpoznana dyssynchronie

“ PC-BIPAP o Dechova frekvence vysoka
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Neucinné trigerovani
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1. SniZeni trovné podpory (sniZzeni dechového objemu)
2. Zkraceni doby nadechu (vySSi hodnota exsp. senzitivity)
3. Manipulace s PEEP a citlivosti triggeru
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Autotrigerovani

Rizikové skupiny:

= Nizky drive a DF

= Velky tepovy objem
= Kratka TCe

= | eak v okruhu

Imanaka et al. Crit Care Med. 2000;28:402
Prinianakis et al. Intensive Care Med
2003;29:1950

Carteaux et al. Chest. 2012;142(2):367-376
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Tolerance dvojité trigerovani nebo
reverzniho triggerovani

Patient enrolled: set V. =6 mL/kg - High PEEP (~16 cmH,0)
Breath stacked breaths : V. = 10-12 mL/kg and Pepar = 49cmH, 0 (Peak ™~ 55 emH,0)
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*1 Wentilator display showing ¥V, = 420 mL [~6 mL/kg)

https://criticalcarecanada.com/presentations/2017/lung_recruitment in_ards_the art _trial.pdf



Double Cycling During Mechanical Ventilation:
Frequency, Mechanisms, and Physiclogic
Implications”
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Reverzni triggerovani




Dvojité triggerovani a reverzni triggerovani

Dvojité triggerovani Reverzni triggerovani
= U nemocnych s vysokym = Nadmeérna sedace,
respiracnim drive a minimalni spontanni
nizkou poddajnosti dechova aktivita
= Prodlouzeni dechu = Reflexni synchronizace
= Navyseni sedace dechu s pohybem hrudni
= Zvétdeni dechového steny
objemu = Snizeni sedace (opioidy)
= Svalova relaxace = Svalova relaxace



Nezohlednéni instrumentalniho mrtvého prostoru

Ventilator-related causes of lung injury:
the mechanical power

] 1 pr TR T 1 1 s BT
| Gattinoni' , T. Tonetti', M. Cressoni®, P. Cadringher, P. Herrmann', O. Moerer’, A. Protti®, M. Gotti*,
C. Chiurazzi®, E. Carlesso?, D. Chiumello® and M. Quintel’

Power,s — RR - {ﬂ.'ﬁ‘? - E .ELis +RR - ‘;; } - P.m} LAV PEEP}.

RR — dechova frekvence

El  — elastance resp. systétmu

R, —resistance resp. systému

AV — dechovy objem

[.E — pom¢r inspiria a exspira
s= PEEP — endexspiracni tlak
=n+ v: Intensive Care Med (2016) 42:1567-1575 ;®*




Vyznam jednotlivych faktor

Mechanical power: componenis
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Nastaveni ventilatoru

= Nejvyznamngjsi TV, flow, driving pressure
= Méné dechova frekvence

= Nejméné PEEP

pi

Mechanical power and lung charscieristics
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Plicni patologie
= Vice dulezita elastance
= Meéne vyznamna rezistance
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The Effects of Passive Humidifier Dead Space on Respiratory
Variables 1 Paralyzed and Spontaneously Breathing Patients

Robert S Campbell RRET FAARC. Kenneth Davis Jr MD, Jay A Johanmgman MD, and
Richard D Branson RRT

- Resstance Dead Space
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[Respir Care  2000.45(3):306-312]



The Effects of Passive Humidifier Dead Space on Respiratory
Variables 1n Paralyzed and Spontaneously Breathing Patients

Robert S Campbell RET FAARC. Kenneth Davis Jr MD. Jay A Johannigman MD. and
Richard D Branson RRT

Variable HH HHME HME
Frequency (breaths/min) 1.7 =3 |8 Bt N | o B gt
Tidal volume (mL) 794 + 321 801 =322 791 =312
Minute volume (L/min) 9.3 + 3.1 94 + 3.2 9.3 + 3.1
PIP (cm H,O) Q6 xxT4 26ETO 29X 7]
P,o, (mm Hg) 104 = 36 104 = 31 96 + 34
P,co, (mm Hg) 432+ 85 43987 468=11.1*
Vg, (mL/min) 308 £ 87 310 = 87 312 = B3
Veo. (mL/min) 257 £ 60 254 = 58 % e ol )
?EI‘:’OE (L'L Vp,) M2+xT6 WIETY 2B F83
Ve/Veo, /L Vo) 362+71 37069 39276
Vp/V1 (%0) 54 + 12 56 + 10 590 = 11¢%
PEEP 0804 1O+ 07 1.1 05

[Respir Care  2000.45(3):306-312]




UPV u KPR

= PEEP 0 - 2 cmH,0

= DF 10/min
= VCV, TV 8 ml/kg (500 ml), konst. flow

BN

triggerovani pri kompresich)
= Alarm insp. tlaku — maximalni (100 cm H,O)

= FiO, —inicialné 1,0, poté s cilem SpO, 95%
= Kapnometrie obligatorné (zjisteni ROSC)



Zhodnoceni rizikovosti UPV



Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome

Marcelo B.P. Amato, M.D., Maureen Q. Meade, M.D., Arthur S. Slutsky, M.D.,
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,Rizikovost nastaveni
ventilatoru“

= Vztah velikosti dechoveho objemu/EELV
(compliance)

Plicni nehomogenita, recruitabilita

= D. Masari et al. Determinants of energy dissipation in the
respiratory system during mechanical ventilation. Crit Care
2015; 19(Suppl 1): P247.

Driving pressure (Ppl — PEEP)
= Absolutni hodnota Ppl
= Dechova frekvence, |:E
= Vysoké inspiracni flow




Effect of driving pressure on mortality in L
ARDS patients during lung protective

mechanical ventilation in two randomized
controlled trials

Claude Guérin'**, Laurent Papazian™®, Jean Reignier’, Louis Ayzac®, Anderson Loundou®, Jean-Marie Forel®
and on behalf of the investigators of the Acurasys and Proseva trials

Do Power = APrs x Vt x RR
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Mechanical power of ventilation is -

associated with mortality in critically ill patients:
an analysis of patients in two observational

cohorts

Ary Serpa Meto'+ @, Rodrigo Octavio Deliberato®* Alistair E. W, Johnson®, Lisuwe D, Bos', Pedro Amorim®,
Sihvio Moreto Peretra® Dentse Camniell Cazatl’, Ricando L Cordioli’, Thizgoe Domingos Comea®, Tom J, Polland®,
Guilherme P. P Schetting”, Karina T. Tmenetsky”, Leo A Cel™, Packo Pelos!™, Marcelo Gama de Abreu™,
Marcus ). Schultz™'" and for the PROVE Network Investigators
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Kdy je problém plicniho poskozeni pri UPV
skutecné aktualni?

= Ppl nad cca 23 (max. 27) cm H,O (Cave: E,/Etor)
= Driving pressure nad 13-14 cm H,O (Cave: E,/E+o7)

= Nemocni s extrémnim dechovym usilim

" Vysoky transpulmonalni tlak pri prim. plicni patologii a i nizkych
Ppl pod 20 cm H,O

= Patient self-inflicted lung injury (P-SILI)

= Power, > 12 J/min?

= Dechovy transpulmonalni tlak nad 15 az 20 cm H,O (10 az
12 cm H,0 pri ARDS?), celkovy nad 20-24 cm H,0O

= (PaO,/FiO, méné nez 150 mmHg?)



Kontrola nastaveni

VypocCty

Driving pressure (cm H20) 13.0
Skutecny driving pressure (hold) {om H20) 10.0
Exspiracni transpulmonalni tlak (con H20) 4.0
Exspirafni transalveoldrni tlak (hold) (H20) 5.0
Insp .transpulmonalni tlak (pfimy odecet) (cm H2O) 14.4
Inspiracni transalveolarni tlak (pfimy odedet) (cm H20) 12.4
Inspiraéni transpulmondini tlak (elastance derived) (cm H20) 19.9
Insp. Transalveolamni tlak (elastance derived) {cm H20) 16.9
Transpulmonalrni driving pressure (pfimy odecéet)(cm H20) 10.3
Transpulmonalni driving pressure (elastance derived) (cm H20) 11.9
Lung stress (cm H20) 19.2
Global lung strain 1.48
Dynamic lung strain 0.91
Static IunE strain | 0.56
Mechanical power (Guerin){ J/min) 8.8
Mechanical power (Gattinoni) (J/min) 12.5
Mechanical power per breath (1) 0.57
Mechanical power simplified (Serpa Neto) (J/min) 12.3

Limit
do 14
do 14
0-3
0-3
do 207
do 207
do207?
do 20?7
do 127
do 127
do 20, nikdy nad 24
do 1,5, max 2
dol

do 13 J/min
vice neZ 17-25 J/min ?,
0,5 ) odpovida 10-30%
do 17 j/min, normalni

-----


file:///C:/Users/proko/Documents/AKUTNE/2019/Akutne.cz/prednasky/SMAI/prezentace/esophageal%20pressure/Kalibrace%20Pes%20Cooper%20CZ.xlsx

Kdy jiz UPV nestaci?



The NEW ENGLAN D
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 MAY 24, 2018 VOL, 378 NO. 21

Extracorporeal Membrane Oxygenation for Severe Acute
Respiratory Distress Syndrome

A. Combes, D. Hajage, G. Capellier, A. Demoule, S. Lavoué, C, Guervilly, D. Da Silva, L. Zafrani, P. Tirot, B. Veber,
E. Maury, B. Lewy, Y. Cohen, C. Richard, P. Kalfon, L. Bouadma, H. Mehdaoui, G. Beduneau, G. Lebreton, L. Brochard,
M.D. Ferguson, E. Fan, A.S. Slutsky, D. Brodie, and A. Mercat, for the EOLIA Trial Group, REVA, and ECMONet*

CONCLUSIONS

Among patients with very severe ARDS, 60-day mortality was not significantly
lower with ECMO than with a strategy of conventional mechanical ventilation that

included ECMO as rescue therapy. (Funded by the Direction de la Recherche Clinique
et du Développement and the French Ministry of Health; EOLIA ClinicalTrials.gov
number, NCT01470703.)




Supplementary Appendix

This appendix has been provided by the authors to give readers addigonal information abour their work.

Supplement to: Combes A, Hajage D, Capellier G, et al. Exwracorporeal membrane oxygenation for severe acure
respiratory distress syndrome. N Engl ] Med 2018;378:1965-75. DOI: 10.1056/NEJMoalB800385

ARDS, < 7 dni invazivni UPV + 1 kritérium

1. PaO,FiO, < 50 mmHg >3 h pies optimalizaci (FiO,>80%,
VT 6 ml/kg PBW, PEEP >10 cm H,O) a potencialni pouziti
dalSich postupu (iNO, RM, pronacéni poloha, HFOV,
almitrin) (5%)

2. PaO,FiO,< 80 mmHg > 6 h pies optimalizaci (cca 75%)

3. pH<7.25s PaCO, > 60 mmHg > 6 h (pies zvySeni DF
do 35/min, pri Pplat < 32 cm H,O bylo nejprve snizen

dechovy objem o 1 ml/kg na 4 mi/kg, poté redukce PEEP
azna 8 cm H,0 (20%)
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Smrtnost dle vstupniho
kriteria

ECMO  Kontroly

Criteria #1 — no. died/ total no. (%) 1/5 (20) 1/11 (9) 10.9 (-25.0 t0 56.9)
Criteria #2 — no. died/ total no. (%) 37/94 (39) 45/94 (48) -8.5(-22.4105.7)
NNT 11.1

Criteria #3 — no. died/ total no. (%) 6/25 (24) 11/20 (55)  -31.0(-55.7 10 -2.2)
NNT 3.2
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Dekuji za pozornost.

pavel.dostal@fnhk.cz
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