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All patients with ARDS (Pa02/FIO2 < 300 mmHg):

* Vt4-8 ml/kg PBW, plateau pressure<30 cm H20 — strong recommendation
The ARDSNet trial

Severe ARDS (PaO2/FIO2 < 100 mmHg)

* Prone Positioning for more than 12 hours per day - strong recommendation
PROSEVA trial

 ECMO - additional evidence is necessary to make a definitive recommendation

Moderate to severe ARDS (Pa02/FIO2 < 200 mmHg)

 HFOV - not be used routinely in patients with moderate or severe ARDS — strong
recommendation

OSCILLATE and OSCAR trial
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Moderate to severe ARDS (Pa02/FIO2 < 200)

Higher vs Lower, PEEP?

We suggest that adult patients with moderate or severe ARDS receive higher
rather than lower levels of PEEP

moderate confidence conditional recommendation

consider the risks and benefits for the individual patient of increasing PEEP when
plateau pressure is greater than or equal to 30 cm H.O

Higher vs Lower Positive End-Expiratory Pressure
in Patients With Acute Lung Injury
and Acute Respiratory Distress Syndrome

Systematic Review and Meta-analysis
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Moderate to severe ARDS (Pa02/FI02 < 200)

Should Patients with ARDS Receive RMs? —

We suggest that adult patients with ARDS receive RMs

low—moderate confidence, conditional recommendation

cautious about RMs in patients with preexisting hypovolemia or shock
Metaanlysis of 6 RCTs including 1,423 patients

The type of RM varied widely among trials, and our primary analysis excluded five
trials that used higher PEEP as a cointervention with RMs. In the only trial
without cointervention, RMs were significantly associated with lower mortality
When considering all six RCTs, RMs were significantly associated with lower
mortality (six studies, 1,423 patients; RR, 0.81; 95% Cl, 0.69-0.95; moderate
confidence).



Vyssi nebo nizsi PEEP?

3 velké studie:
 ALVEOLI (NEJM 2004)

* Lung Open Ventilation Study (LOVs) (JAMA 2008)
e EXPRESS Study (JAMA 2008)

* + metaanalyza (JAMA 2010)



Higher vs Lower Positive End-Expiratory Pressure ®
in Patients With Acute Lung Injury JAM A
and Acute Respiratory Distress Syndrome
Systematic Review and Meta-analysis

The Journal of the American Medical Association

2010
meta-analysis of individual-patient data

2299 pacientU (stard kritéria ARDS/ALI)
overall, no statistically significant difference in hospital mortality.

(PaO2/FIO2 < 200) (PaO2/F102 200-300)
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e Den 1 PEEP 15.3 vs 9 mbar

* In patients with ARDS, higher levels of PEEP were
associated with a relative hospital mortality
reduction of 10% (absolute difference, 4%; number
needed to treat, 25).



Riskin %

50

40

30

20

PF-ratio Quintiles - Risks for Hospital Mortality

¢ | ower PEEP * Higher PEEP

50

150 200 250

Median PF-ratio



[Intervention Review] (% COCh rane
Recruitment manoeuvres for adults with acute respiratory i Library
distress syndrome receiving mechanical ventilation e

Carol Hodgscm' 2 Fwan C Galighera, Meredith E Youngl , Jennifer L Kcatingf, Anne E Holland, Lorena Romero®, Scott ] Bradley
2 David Tuxen”

10 RCTs, 1658 participants, published in 2016

Low-quality evidence suggests that recruitment manoeuvres
improve ICU survival but not 28-day or hospital survival.
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Moderate to severe ARDS (Pa02/FIO2 < 200)
Should Patients with ARDS Receive RMs?

Two ongoing RCTs may provide additional insights into the efficacy of RMs in the
routine management of patients with ARDS and may impact our confidence in the
estimates of effect

ART [Alveolar Recruitment for Acute Respiratory Distress Syndrome Trial], and

PHARLAP [Permissive Hypercapnia, Alveolar Recruitment and Low Airway
Pressure]



Higher vs Lower Positive End-Expiratory Pressure i
in Patients With Acute Lung Injury JAMA

and Acute Respiratory Distress Syndrome

i | - 1010 pacient¢
Systematic Review and Meta-analysis pacientu

ART trial (Alveolar Recruitment for ARDS Trial)
JAMA, September 2017
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120 ICUs z 9 zemi, 2011 - 2017
1010 pacientl
stfedné tézké az tézké ARDS (PaO2/FIO2 < 200), <72 h

PEEP nastaven dle nejlepsi poddajnosti (+2 mbar)
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e upraveny protokol pro 3xKPR

 vrcholové tlaky snizeny z 60 na 50 mbar a zkraceny
intervaly

* U 16% musel byt recruitment zastaven hl. pro
hypotenzi a pokles SpO2

* PEEP 1.h 16.4 vs 13

* intervencni skupina mela vyssi 28-d mortalitu
55.3% vs 49.3% (p =.041)

* A 6-m mortalitu 65.3% vs 59.9% (p = .04)

 intervencni skupina meéla vice PNO (3.2% vs 1.2%) a
barotraumatu (5.6% vs 1.6%)



Hlavni kritika:
Dominanté zastoupena Jizni Amerika (hl. Brazilie)

VysSi mortalita v obou vétvich nez v obdobnych
studiich

Pouze 10% pronace

PEEP v kontrolni skupiné byl o trochu vyssi (cca 3
mbar) nez v obdobnych studiich



Lung protective ventilation
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"PUvodni modely" ARDS

Baby Lung Model

Sponge Model

Superimposed
Pressure With
gravity

Without
gravity

Interstitial edema Interstitial edema,
and increased mass increased mass
and collapse

Recruitment + OLC je logickou uvahou



Je nas mentalni model ARDS spravny?



PULMONARY DEAD-SPACE FRACTION IN ARDS The NEW ENGLAND

JOURNAL of MEDICINE

PULMONARY DEAD-SPACE FRACTION AS A RISK FACTOR FOR DEATH
IN THE ACUTE RESPIRATORY DISTRESS SYNDROME 2002

THomAs J. NuckTon, M.D., James A. ALonso, R.R.T., RicHARD H. KALLET, R.R.T., M.S., Brian M. DanNiEL, R.R.T.,
JEAN-FRaNcoOIS PITTET, M.D., MARK D. EisNer, M.D., M.P.H., anD MicHAEL A. MATTHAY, M.D.
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Critical Care Perspective

Perspective on Lung Injury and Recruitment
A Skeptical Look at the Opening and Collapse Story

Rolf D. Hubmayr

Mayo Clinic, Rochester, Minnesota

Alveoly jsou vyplnény tekutinou spise nez zkolabované...

Vyssi tlaky vedou k hyperinflaci castecné vzdusnych oblasti ...



ART 2017
PEEP 16.4 vs 13 mbar M mortalita
RMs 60..50 mbar

LOVs 2008 EXPRESS 2008
PEEP 10 vs 15 mbar PEEP 7 vs 15 mbar

RMs 40 mbar ,
J, mortalita

ALVEOLI 2004
PEEP 8 vs 13 mbar
RMs 35-40 mbar — pak od nic ustoupeno



EXPIRATION INSPIRATION
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Néekteré prace naznacuiji ze
hyperinflace je muze byt horsi nez atelektaza

Nizky oproti vysokému PEEP:
minim. ovlivauje lymfatickou drenaz plic

a zlepsuje funkci pravé komory



* Low PEEP minimally impairs lymphatic drainage

* Low PEEP improves right ventricular function

* atelectatic lung regions exhibit reduced lung
inflammation if kept at rest.

* CT scan studies have shown that high PEEP levels (>
15 cmH20) are needed to keep the lungs fully open
and are always associated with increased
overdistension and hemodynamic impairment.



Plicni vaskularni

rezistance

Plicni objemy pri UPV a PVR

Celkova

Alveolarni

Extraalveolarni
hypoxicka vazokonstrikce

RV FRC TLC

Objem plic



Open up the lung and keep the lung open
(Lachman 1992)

VS.

Close down the lungs and keep them resting to minimize
ventilator-induced lung injury

(Pelosi 2018)

Permissive atelectasis



Permisivni atelektaza

1/ minimalni PEEP k zajisténi permisivni hypoxemie

2/ minimalni AP (Vt a Pplat) + minimalni dechova
frekvence (permisivni hyperkapnie)



Dekuji za pozornost!



