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Plicni postizeni u SARS-CoV2 = ARDS? e moToL

= 1998: Acute onset, bilateral chest infiltrates on radiograph, a
PaO2/FiO2 below 200 (ALI < 300 vs. ARDS < 200) and absence of
congestive heart failure as evidenced by a wedge’sressure below 18

mmHg &xe‘ S

= 2012: Berlinska definice — Ranieri,

Acute istress Syndrome
Timing Within 1 week of @ 1S@wn QinCal insult or new or worsening respiratory V
symptoms \I
Chest imaging® Bilateral Qg 9— ot fully explained by effusions, lobar/lung collapse, or V

Origin of edema
ed Objective assessment (eg, echocardiography) to exclude hydrostatic

ory failure not fully explained by cardiac failure or fluid overload v
edema if no risk factor present

Oxygenation® V
Mild 200 mm Hg < Pao,/Fl10, =< 300 mm Hg with PEEP or CPAP =5 c¢m H,QO°
Moderate 100 mm Hg < Pao./Flo, = 200 mm Hg with PEEP =5 cm H,O

Severe Pao,/F10, = 100 mm Hg with PEEP =5 cm H,O
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Alveolarni hypoventilace

Defekt v difuzi plynu pres
alveolokapilarni membranu
Zvysena venozni pfimes
= Anotomické pravolevé zkraty
= pulmobronchialni, pulmopleuralni, intrakarrdialni

= Pravé plicni zkraty — pratok krve
pfes nevzdusné oblasti

plicni zkrat

a

hypoxemie

Zones of the Lung

Apex
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Venule
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Alveoli filled with
edema fluid and i
exudates || Pulmonary
i | embolism stops
blood flow
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Zone 3
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Alveoli filled with
edema fluid and

Vasocontraction exudates

and reduced
gas exchange

Vasodilation

Blood flow

Normal V and Q
Normal gas
exchange

V= 0and Q = Normal
No gas exchange

V= Normal and Q =0
No gas exchange
“Shunt” “Dead space”

Apparently normal V
and hypoperfusion
“Poor gas exchange”

V =0 and
hyperperfusion
“Shunt”



Plicni patologie SARS-CoV2

= Hyperplazie pneumocytu typu B

= ZvySeny pocCet makrofagu v alveolarni
tekutiné

= Zmnozeni fibrinu

= ZvySeny pocet neutrofill

= Poskozeni endotelialnich bunék

» Ztrata hypoxické plicni vazokonstrikce

= Difdzni mikrovaskularni prestavba —
dilatace a hypeplazie intersticialnich
kapilar a postkapilarnich venul

» Lymfocytarni infiltraty podél cév
= Mikrotrombodzy, embolizace

» Postupna fibrotizace plicniho
parenchymu
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Fenotypy Covid-19 ARDS
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= L-typ = H-typ
= V prabéhu ¢asného Covid-19 =  Pozdni Covid-19
» Tézka hypoxemie » Tézka hypoxemie
= Dobra compliance - > 40 ml/cmH,0O = Nizka compliance
= NizSi elastance plic » \ySSi elastance plic
= NizSi hmotnost plic »  ZhorSeny pomeér V/Q s potencialni
= Malé mnozstvi atelektaz recruitabilitou plic
= NiZsi recruitabilita plic = Plicni pratok redistribuovan do
= Minimaini viiv PEEP neventilovanych €asti plic
= Odligné od klasického ARDS ZvétSeni intrapulmonalniho zkratu
= Absence DAD Zvyseni hmotnosti plic a EVLW
. Obdobny obraz klasickeho ARDS

Difuzni mikrovaskularni prestavba —
dilatace a hypeplazie intersticialnich
kapilar a postkapilarnich venul

Lymfocytarni infiltraty podél cév

Pritomnost DAD
Intraalveolarni fibrinova deposita
Tézké mikrovakularni postizeni

Konecné irevizibilni stadium

» [reverzibilni plicni fibroza
=  Minimalni plicni objem
» Minimalni recruitabilita

» Minimalni Sance na weaning




enotypy Covid-19 ARDS - CT scan
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Priciny hypoxie u Covid-19

= L-typ = H-typ
= Dysregulace plicni perfuze v = Ztrata ventilované plicni tkané a s
dusledku: narustem plicniho zkratu

= Poruchy angiotensin Il » Zmnozeni intraalveolarni tekutiny
metabolismus = Alveolarni edém s postizenim

= Vaskulitidy pneumocytu obou typu

= Poruchy hypoxické plicni » Postupna fibroproliferace
vasokonstrikce

= Angionegenese
= Mikrotrombdz
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Patogeneze mikrotrombéz e moToL

= Primeé postizeni endotelialnich cev
infekci

= |nterakce spike proteinu s ACE2
receptorem

= Endocytoza SARS-CoV2/ACE2R
komplexu

» PoSkozeni endotelialnich bunék

» Mistni prozanétliva a protrombogenni
odpovéed

» Mikrotrombdza kapilar a postkapilarnich
venul

= Rychla neovaskularizace

= Dysregulace celkové imunitni
odpovédi (cytokine storm) s
aktivaci koagulacniho systému
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UPV u Covid-19 FN MOTOL

= Hypoxické respiracni selhani u 19% pacientu s Covid-19
= UPV u 5% pacientu s Covid-19
= Mortalita pacientll s UPV 30-50%

= Rizikové faktory:
= Vék > 60 let
» Muzské pohlavi

=  Komorbitity: diabetes, maligni onemocnéni, poruchy imunity, kardiovaskularni
choroby, plicni onemocnéni

= Zivot zachranujici procedura
= Cil:
= SpO2 92-96%, normo nebo lehka hyper — kapnie
= |dealné bez VILI zpisobenou neadekvatni ventilaci
» barotrauma, volumotrauma, atelektrauma, biotrauma -> ergotrauma

= Prevence P-SILI — indikace k UPV
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Indikace k UPV FN MOTOL

= V pocateCnich stadiich pacienti s minimalni dyspnoi — ,Silent hypoxemia“
= Malé zmény plicniho parenchymu, zachovala compliance, normokapnie, snizena
reaktivita receptl a fidicich center, posun disociacni kfivky O2 pfi pfitomné febrilii

= Indikace k UPV - pies snahu o stanoveni jasnych kritérii zistava rozhodnuti individualni
= Nemoznost udrzeni dostatecné oxygenace pfi HFNO nebo NIV
= Narustajici inspiracni usili
» Tachypnoe
= VycCerpani
= Kvalitativni porucha védomi
= Prevence P-SILI
= Barotrauma zplUsobené excesivnim inspiracnim usilim
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UPV u Covid-19 FN MOTOL

= Zivot zachrarfiujici procedura
= Cil: Sp0O2 92-96%, normo nebo lehka hyper — kapnie
= |dealné bez VILI zplisobenou neadekvatni ventilaci
» barotrauma, volumotrauma, atelektrauma, biotrauma -> ergotrauma

= Protektivni uméla plicni ventilace
= omezeni V, <6 ml’kg PBW a P, < 30 cmH,0 Brower, Matthay 2000
= AP <15cmH,0 Amato, 2015

= Stanoveni idealniho PEEP
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Idealni PEEP ?

ZlepSeni oxygenace

Open lungs

Minimalizace VILI

Z&dny nebo minimalni hemodynamicky uginek

Stanoveni na zakladé recruitability nikoliv na tizi hypoxemie

Nizky v.s. vysoky PEEP — stale kontroverze
= Breil 200 - metaanalyza 3 studii — relativni snizeni mortality u stfedniho a tézkého ARDS
pfi pouziti vysokého PEEP
= Cavalcanti 2017 — zvySeni mortality u vysokého PEEP a agresivnich recruitment manévru

RUzné metody stanoveni recruitability a PEEP
= Meéfeni mechaniky respiracniho systému
= Transpulmonalnich tlaku
» CT-scan analyzy
= Elektrické impedancni tomografie
= Atd.
Ve veétsiné studii v rozmezi 10 — 15 cmH,0
V pocatecnich stadiich Covid-19 <10 cmH,0




&

FN MOTOL

25-30 5 25-30 5-14
35-40 5-8 35-40 14-16
45-50 8-10 45-50 16-20
55-60 10 55-60 20
65-70 10-14 65-70 20
75-80 14 75-80 20-22
85-90 14-18 85-90 22
95-100 18-24 95-100 22-24

PEEP/FI02 tables. FIO2 Inspired oxygen fraction, PEEP Positive end-expiratory pressure.
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Rizika vysokého PEEP P oo

= Casta hyperinflace u Covid-ARDS
= Narast mrtvého prostoru — zhorSeni oxygenace

= ZvySeni dynamického strainu u pacientt s nizkou recriutabilitou s rizikem VILI a
barotraumatu

= ZhorSeni obéhovych parametru
= ZhorSeni vendzniho navratu
= ZvySeni PVR s narlstem PAP a afterloadu RV
= ZhorSeni plnéni LAa LV
= Pokles srdecniho vydeje
= CAVE: volum overload s naslednym zvySenim EVLW

= Limitovana recruitabilita u ¢asné a terminalni faze ARDS
= Vysoka frekvence ,barotraumat® u Covid-ARDS




- Pneumothorax, pneumomediastinum, @

podkozni emfyzém e
= Barotrauma ??
» Paw a PEEP shodné u pacientu s i bez barotraumatu
= lung frailty
= CovidARDS v.s. non-CovidARDS 11-15% v.s. 3-4%
= Mortalita ~ 60% (v.s. 50%)

SUPINE AP BED
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Predikce PNO a PNM  moron

= Macklin like effekt

Case courtesy of Dr Charlie Chia-Tsong H—
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Pronacni poloha

= ZlepSeni p,O,/F,0O,
= U spontanné ventilujicich
= Pri UPV
= U pacientu s UPV a ECMO
= Snizeni mortality
= ZlepSeni V/Q mismatch
= ZlepSeni homogenity perfuze a ventilace
= Snizeni plicni overdistenze




‘ VV ECMO N
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= Bridge to recovery
= Bridge to transplantation

= Bridge to destiny




Hyperkoagulacni stav a zvySeny vyskyt
tromboembolickych komplikaci u Covid-19
Plicni intravaskularni koagulace

Zvyseni D-dimeru, CRP, ferritinu

Zvysena produkce prozanétlivych cytokinu (IL1, IL6,
TNF-a, MCP-1)

Dal$i poskozeni endotelu a vystupfiovani prokoagulaéni §
aktivity s tvorbou fibrinovych deposit

Moznosti terapie:

Trombolyticka terapie

UFH, LMFH
Trombolytika : t-PA (Alteplase)

Uginnost pouze v prab&hu podavani

Ve studiich vedla ke zlepseni p,0,/F,0,
compliance

Vliv na mortalitu?

ZvysSeny vyskyt krvacivych komplikaci
Efekt pouze doCasny

Davkovani??
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Stru¢cna kucharka .

= |ndikace k UPV:

na zaklade kombinace hypoxemie, unavy, vyrazného inspiracniho usili, vyCerpani
pacienta, atd.

= Pocatecni ventilacni rezim

Tlakove Fizena ventilace s poCatecnim P, 15 cmH,0 s korekci k V6 ml/h a zaroven
udrzeni P 5, <30 cmH,0 a AP <15 cmH,0

RR 14/min s naslednou korekci k normokapnii

Tignp 1,18

PEEP - v pocatecCnich fazich 8 cmH,0, pfi jiz vyjadieném RTG obrazu 14 cmH,0
F.O, 70%

= Casna pronace pokud nedojde k rychlé Gpravé oxygenace

= Casné VV ECMO pfi nizké uginnosti pronaéni polohy— pied selhanim dal$ich
organu

= CAVE:

oxygenacni a ventilacni zhrouceni po intubaci v dusledku ztraty spont. inspiraéniho
usili a nartstu mrtvého prostoru v disledku overdistenze

Barotrauma v dusledku vysokého PEEP a overdistenze
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