Respiracni selhani.
Status asthmaticus

MUDr. V. Zvonicek
ARK, FN u sv. Anny



Definice

akutni plicni stav ( vyjma COPD) vyzaduijici
aktivni leCcbu
nespecificky stav

0 ruzné zakladni diagnézy: pneumonie, trauma,
sepse



respiracni selhani- rozpoznani

Anamnéza

o chronicka onemocnéni plic a srdce, astma, COPD, koureni, alergeny, infekce,
imunosuprese , revmaticka onemocnéni, neurologicka onemocnéni ( napf. Guillain-
Barré), leky (betablokatory), operace plic, geneticka onemocnéni

Kasel

o Chronicky, suchy (muze byt pleuralni), produktivni (infekce)

Sputum

o Zluté (leukocyty), nazelenalé (stagnace), nebo nahnédlé (erytrocyty)

Hemoptyza

o Ruazny stupen, bronchitis,mitralni stenosa, plicni infarkt, bronchiektazie, karcinom, TBC
Dusnost

o Uvédomovani si dechového usili v situaci kdy se normalné neuvédomuje, nerovna se
hyperpnoe a tachypnoe

Cyanosa

o 50g/1000 ml redukovaného Hb, periferni (velka extrakce O,) nebo centralni (hypoxie)
nebo kombinovana

Bolesti na hrudi
o Onemocnéni pariet. pleury



respiracni selhani-vysetreni

Inspekce
o Dechova frekvence, vzor dychani, zapojovani pomocnych
dychacich svalu, symetrie dychani, deformity hrudniku,
kyfoskoliosa, uzliny, periferni otoky, napln jug.zil
Palpace
o Potvrzeni viditelnych nalezl, symetrie dychani, subkutanni
emfysem, krepitace
Auskultace
o Oslabenég, vymizelé dychani
o Abnormalni poslech
Chrupky, bronchitické fenomény, tfeci Selest
Stridor



Z.obrazovaci metody

RTG hrudniku

o Rutinni vySetreni u respiracniho selhani

o Nemusi odhalit: COPD, malée Iéze ( <1 cm), plicni embolii,
pocinajici pneumonii, fibrosu plic

o Odlisnosti ICU RTG

Lezici pacient, predozadni, srdce a mediastinum je o 15% Sirsi,
pleuralni tekutina je vice rozlita, distorze plicni vaskulatury

CT hrudniku

o Zhodnoceni plicni patologie, zhodnoceni mediastina, staging
nadoru, High resolution CT ke zhodnoceni intersticialniho
postizeni, zhodnoceni aorty a cév, CT angiografie.

Ultrazvuk hrudniku

o Zhodnoceni pleuralnich vypotkd, drenaz hrudniku
Bronchoskopie

o Ke zhodnoceni dychacich cest a odbér vzorku (BAL)



Labratorni vysetfeni

Parcialni tlak kysliku v arterialni krvi p,O,
o Norma 13,3 kPa (100mmg)

o Hypoxie pod 8 kPa

o Obsah kysliku v krvi

Ca02 =(Sa02 x Hb x 1.34) + (0.003 x Pa02)
DO = Ca0O2 *CO

PaCoO,

o Odrazi zejmeéna produkci CO2 a alveolarni ventilaci

o Hyperkapnie zejména pfri poklesu alveolarni ventilace

o Hyperkapnie také pfi snizeni plicni perfuze a tlusténi
alveolo-kapilarni membrany (paCO2 -EtCO2 >5 mmHg)



‘ Pulzni oxymetrie , saturace O,

= MEéfi absorbanci svetelného signalu fluktujici ¢asti krve (pulzni)

= Vyjadrena v procentech oxygenovaneho hemoglobinu, norma
>96%
Q Pokle§ po 90% predstavuje velky pokles paO, (O, disociacni
kfivka
= Neinvazivni standardni monitorace

= Limitace: normalni hodnoty u otravy CO, neméfi pfi poruchach
prokrveni (Sok), méné presny pfi poklesu saturace pod 83%




‘ Kapnografie

= Prubéh a kvantifikace vydechovaného CO,

« End tidal CO,, EtCO,

Normalni kapnografie

Obstrukce expirace

Zastava obéhu

Y




ARDS acute respiratory distress syndrome
ALI acute lung injury

akutni nastup respiracniho selhani
nove bilateralni infiltraty na RTG plic

nepritomnost levostranneho selhani
o klinicky diagnostikovaneho

o nebo PAOP <18 mmHg

hypoxemie

0 pa02/Fi02<200 mmHg =ARDS

0 pa02/Fi02<300 mmHg =ALl

ALl je lehcCi formou ARDS




ARDS, ALI- etiologie

primarni, plicni
o aspirace do plic, pneumonie, kontuze plic.
inhalace toxickych plynu, tonuti

sekundarni, extrapulmonalni

0 generalizovana aktivace mediatoru a bunék
zanetu
sepse

nekroza a trauma tkani (pancreatitis, trauma, velky
operacni vykon)
sokove stavy



Klinické znamky ARDS, ALI

postupné 3 faze: nekardiogenni plicni edém, zanét (nebakterialni),
fibrosa

pokles poddajnosti plic, snizeni funkéni rezidualni kapacity, kolaps a
zaliti alveoll tekutinou, atelektazy- prevazné basalné, dependentné
o intrapulmonalni arteriovenosni shunt

Plicni manifestace a symptomy
0 Ccyanosa
a tachypnoe
o dyspnoe
o chrupky
mimo plicni manifestace
o pfiznaky zakladniho onemocnéni: trauma, sok ....



' ARDS- labor. a RTG diagnostika

= hypoxemie, hypokapnie, pozdegji hyperkapnie
a respiracni acidosa, pokles poddajnosti
respiracniho systéemu

= bilateralni infiltraty




ARDS . CT
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Dift. dg

kardialni plicni edem
o Zvyseny plnici tlak, onemocnéni srdce , neni

inflamace, diagnosticky: ECHO, plicni katetr,
piCCO atd.

hypervolemie
o Pozitivni bilance tekutin, odpovéd na diuretika

plicni embolie

o Pretizeni pravé komory, ECHO, CT picni
angografie.



ventilacni podpora u ARDS, ALI

Cile
o saturace O,>90%, p,0O, >8 kPa
o pH 7,2-7,4
o protektivni ventilace
prevence ventilatory induced injury- VILI
inspiraCni tlak mensi nez 32 (35) cm H,O
PEEP - positive end expiratory pressure,
pozitivni tlak na konci vydechu



zahajeni ventilace u ARDS | ALI

okamazite pri tezkem progredujicim stavu

respiracni frekvence 30-35/min
p,O, =7-8 kPa pri O, maskou
vzestup p,CO, , nebo pH <7,3

Spotreba kysliku a produkce COZ2 stoupa o 6-10% na 1°C



ventilace u ARDS

vetsinou intubace a umela plicni ventilace ,
UPV

neinvazivni ventilace NIV (= ventilace

maskou bez intubace) pokud

0 pacient pri vedomi, kooperativni

o hemodynamicky stabilni

0 neni vycerpany

o okamzité ukonc€eni NIV a intubace pokud nedojde
ke zlepSeni za hodinu



indikace intubace a UPV u respiracniho
selhani obecne

tezka hypoxemie , paO2 < 6-7 kPa
respiracni acidosa , pH 7,2, pCO2 9-10 kPa

bezvedomi, nebo porucha vedomi s
neschopnosti udrzet pruchodné dychaci
cesty

CNS postizeni
akutni chirurgicky vykon



UPV u ARDS

VCV nebo PCV

LI 4" 4 4

inspiracni tlaky mezi 30-35 cm H,O
dechovy objem 6-8 mi/kg idealni vahy
recruitment- otevreni kolabovanych alveolu

o PEEP 8-15 cm H20

prevence kolapsu, muze zpusobit hyperinflaci zdravych
alveolu

nastavuje se podle: dosazeni nejlepsi oxygenace, nebo
nejlepSi compliance nebo podle tabulek

o recruitment manévry (kratkodobé zvyseni tlaku, otevrit plici
a nechat otevrenou)

0 prone position



Dalsi terapie

|éCba zakladniho onemocnéni

prevence hypervolemie- pokud Ize tak spis restrikce
tekutin

nutrice
ATB jen pfi infekci
steroidy NE v akutni fazi (zvazovany ve fazi fibrozy)

rescue terapy:
o Extracorporeal Membrane Oxygenation
o surfaktant — u deti




Komplikace

barotrauma pri UPV

pokles kardialniho vydeje

infekce , ventilatorova pneumonie
VIL




COPD, asthma




zakladni patotyziologie

limitace expiraéniho toku plynu pfi vzestupu
rezistence malych cest dychacich

hyperinflace alveolu, plic

o expirace pfiliS dlouha (asthma) , dynamicka hyperinflace
o kolaps dychacich cest (COPD) air trapping

podani kysliku u COPD muze zvysit paCO2

o odstranéni hypoxického stimulu, zruSeni plicni hypoxické
vazokonstrikce

exacerbace je nutnost zmeny terapie pri zhorseni
kasle, dusnosti Ci produkci sputa



‘ hyperintlace , autoPEEP

= tlak v alveolech na konci vydechu

o pozn. na ventilatoru se meri externi PEEP,
autoPEEP Ize zméfit aplikaci expiracni pauzy

COPD AND ASTHNLA ‘
ASTHMA 1M THE ICU

Expir Inspir

L/J
y A =

" o

Pressure

APoe = Ptngger + PEEP1 and thus

PEEPiI = APoe — Ptrigger where Ptrigger is the set trigger on the
ventilator




Acute pathological event

Further airway
obstruction

Increasing

auto-PEEP Hyperinflation

Increasing work of breathing

Respiratory muscle fatigue

Vicious circle

Haemodynamic
impairment




‘ COPD, asthma

In addition to providing mechanical respiratory support as needed,

immediately begin treatment with:

ASTHMA COPD

Inhaled [}-mimetics ++ + *

Inhaled anticholinergics + ++
Systemic corticosteroids ++ +
Antibiotics - +

Oxygen ++ + (cautious titration)
MNon-invasive ventilation (+) ++
Theophylline - —
Mucokinetics - -

++ good evidence + relatively good evidence - no evidence

For further information, see Task 4 (.




Klinicky nalez

COPD

o Unava

o paradoxni torakoabdominalni dychani
o zapojeni pomocnych svall
0 respiracni acidosa

astma- zivot ohrozujici stav
tiché dychani

zmatenost ,koma
bradykardie, hypotenze
PEFR neméritelny
neschopnost mluvit
tachykardie >120/min

>30 dechu /min

a
a
a
a
a
a
a
o pokles systolického tlaku béhem inspirace >20 mmHg



COPD

ASTHMA

MepicaL 4 Co-morbidities
HISTORY ¢ Severity of baseline COPD
(spirometry)

# Previous ICU admission
# Mechanical ventilation for asthma

# Deterioration despite optimal treatment

including oral steroids

# Increasing use of f-mimetics
over several days

CumnicaL 4 Severity of dyspnoea: RR,
SIGNS auxiliary muscle use

# PEFR not useful

# Severity of dyspnoea: RR,
auxiliary muscle use

# Silent chest

# Haemodynamic alterations:
tachycardia, arterial paradox

# Diaphoresis
# Agitation, anxiety or stupor, coma

# Failure to improve within 1-2 hours
of initial treatment

# PEFR useful

BLooD # Respiratory acidosis

GASES & No improvement with treatment

# Normocapnic or hypercapnic
hypoxaemia

# No decrease of pCO,, with treatment,
no carrection of hypoxaemia

PACT ESICM



Terapie, astma

iInhalacni bronchodilatancia
kortikoidy (asthma)

02
ventilacni podpora

Heliox

MgSO4
ketamin

inhal anestetika



Asthma. Short-acting b2-agonist

Inhaled SABAs

Albuterol
Mebulizer solution
(0.63 mg/3 mL,
1.25 mg/3 mL,
2.5 mg/3 mL,
5.0 mg/mL)

MDI
(90 mcg/puff)

Bitolterol

Mebulizer solution
(2 mag/mL)

MDI
(370 mecg/puff)

Levalbuterol
(R-albuterol)

Mebulizer solution
(0.63 mg/2 mL,
1.25 mg/0.5 mL
1.25 mg/3 mL)

MDI
(45 mcg/puff)

Pirbuterol

MDI
(200 mcg/puff)

0.15 mg/kg (minimum dose
2.5 mg) every 20 minutes for
3 doses then 0.15-0.3 mg/kg
up to 10 mg every 1-4 hours
as needed, or 0.5 mg/kg/h by
continuous nebulization.

4-8 puffs every 20 minutes for
3 doses, then every 1-4 hours
inhalation maneuver as
needed. Use VHC; add mask
in children <4 years.

See albuterol dose; thought to
be half as potent as albuterol
on mg basis.

See albuterol MDI dose.

0.075 mg/kg (minimum
dose 1.25 mg) every

20 minutes for 3 doses, then
0.075-0.15 mgfkg up to

5 mg every 1-4 hours as
needed.

See albuterol MDI dose

See albuterol MDI dose;
thought to be half as potent
as albuterol on a mg basis.

2.5-5 mg every 20 minutes
for 3 doses, then 2.5-10 mg
every 1-4 hours as needed,
or 10-15 mg'h
continuously.

4-8 puffs every 20 minutes
up to 4 hours, then every
1-4 hours as needed.

See albuterol dose.

See albuterol MDI dose.

1.25-2.5 mg every

20 minutes for 3 doses,
then 1.25-5 mg every
1-4 hours as needed.

See albuterol MDI dose.

See albuterol MDI dose.

Only selective Bz-agonists
are recommended. For
optimal delivery, dilute
aerosols to minimum of

3 mL at gas flow of 6-8
L/min. Use large volume
nebulizers for continuous
administration. May mix
with ipratropium nebulizer
solution.

In mild-to-moderate
exacerbations, MDI plus
VHC is as effective as
nebulized therapy with
appropriate administration
technique and coaching by
trained personnel.

Has not been studied in
severe asthma
exacerbations. Do not mix
with other drugs.

Has not been studied in
severe asthma
exacerbations.

Levalbuterol administered
in ¥ the milligram dose of
albuterol provides
comparable efficacy and
safety. Has not been
evaluated by continuous
nebulization.

Has not been studied in
severe asthma
exacerbations.



Asthma , anticholinergika

Anticholinergics

|lpratropium bromide

Mebulizer solution  0.25-0.5 mg every 20 minutes 0.5 mg every 20 minutes May mix in same nebulizer with
(0.25 mg/mL) for 3 doses, then as needed for 3 doses, then as albuterol. Should not be used as
needed first-line therapy; should be

added to SABA therapy for
severe exacerbations. The
addition of ipratropium has not
been shown to provide further
benefit once the patient is

hospitalized.
MDI 4-8 pufis every 20 minutes as 8 puffs every 20 minutes Should use with VHC and face
(18 mecg/puff)  needed up to 3 hours as needed up to 3 hours mask for children <4 years.

Studies have examined
ipratropium bromide MDI for up

to 3 hours.
lpratropium with
albuterol
Mebulizer solution 1.5 mL every 20 minutes for 3 mL every 20 minutes for  May be used for up to 3 hours in
{each 3-mL vial 3 doses, then as needed 3 doses, then as needed the initial management of
contains 0.5 mg severe exacerbations. The
ipratropium addition of ipratropium to
bromide and 2.5 albuterol has not been shown to
mg albuterol.) provide further benefit once the
patient is hospitalized.
MDI 4-8 puffs every 20 minutes as 8 puffs every 20 minutes Should use with VHC and face
(Each puff needed up to 3 hours as needed up to 3 hours mask for children <4 years.
contains 18 mcg
ipratropium

bromide and 90

SN [ S p—




‘ Ashtma, 1v terapie- posledni mznost

Systemic (injected) p,-agonists

Epinephrine 001 mgkgupto0.305mg  0.3-0.5 mg every
1:1000 (1 mg/mL) every 20 minutes for 3 doses 20 minutes for 3 doses sq.
54.
Terbutaline 0.01 mg/kg every 20 minutes ~ 0.25 mg every 20 minutes
(1 mg/mL) for 3 doses then every for 3 doses sg.

2-6 hours as needed sq.

No proven advantage of
systemic therapy over
aerosol,

No proven advantage of
systemic therapy over

aerosol.




Asthma - kortikoidy

Systemic corticosteroids

(Apply to all 3 corticosteroids.)

Prednisone 1mokgin 2 divided doses ~ 40-80 mg/day in 1 or 2 For outpatient burst, use
(maximum = 60 mg/d) until divided doses until PEF 40-60 mg in single or 2 divided
PEF is 70% of predicted or ~ reaches 70% of predicted  doses for tofal of 5-10 days in
personal best or personal best adults (children: 1-2 mg/kg/d

Methylprednisolone ??ET;S; fﬂ mg/d for

Prednisolone




Indikace ventilacni podpory

COPD (2 priznaky nejmeéne)

o dyspnoe, pouziti akcesornich svalu
o hyperkapnicka acidosa

0 vice nez 25 dechd/min

Astma -zhorSeni pfiznaku
0 udrzeni oxygenace

0 zmena vedomi

0 zmena recli, polohy

o pokles dechové frekvence



/aver

lepsi je noc na ICU nez 100 let v hrobe



UPV, astma, COPD

problem hyperinflace , vysoke inspiracni
tlaky- riziko barotraumatu

astma PEEP O

COPD PEEP 5

zkratit inspirium (l:E)
permisivni hyperkapnie



