NIV pri léecbeé exacerbaci
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Jakym typem neinvazivni ventilace je CPAP?

Je v poradku lécit neinvazivni ventilaci pacienty v
kdmatu?

UbliZime pacientovi pti vyuziti vysokych inspira¢nich tlaku
20-30 mbar?

Jaky typ neinvazivniho ventilatoru je nejlepsi?




Exacerbace CHOPN

Akutni zhor$eni respiraénich symptomd, které vede k
navyseni terapie.
Nejcastéjsim triggerem je respiracni infekt.

Patii (obecnd) mezi nejéastéjsi divody akutni hospitalizace

MuZe vést k hypoxemickému (pomé&r V/P) i
hyperkapnickému (hypoventilace) respiracnimu selhani.




,Ventilacni selhani® pri exacerbaci

O Chronické postizeni respiracniho systemu
B Omezeni ,airflow"

O Dynamicka hyperinflace
O Dysfunkce respiracnich svald

O dalsi faktory (elastance hrudni stény, odpory
dychacich cest)

[0 Pridruzené nemoci

[0 Pokles alveolarni ventilace
B Va=DF*(Vt-Vd)
B .. hypoxémie, hyperkapnie




DKnamic Hyperinflation and Exercise Intolerance in
Chronic Obstructive Pulmonary Disease

DENIS E. O'DONNELL, SUSAN M. REVILL, and KATHERINE A. WEBB
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Zvy$eni metabolickych naroku
pri exacerbaci

Zvysena extrakce O2 tkaneémi

B acidoza

Zvysena prace

® Dechovych svall
O u zdravych 1 cal/min v klidu ... 120 cal/min pri max. zatézi

0 u CHOPN v klidu aZ 10-20 vy&&i zatéz (prace) respir. svall, efektivita
se progresivné zhorsuje
O VO2resp u CHOPN pri zatézi tvori az 35-40% VO2tot

m Kosternich svalu
[0 Motoricky neklid (napr. delirium)

Scano G, Respiratory medicine 2006
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Pridruzené nemoci

Obezita
Deformity hrudniku
Srdecni selhani

O 0O 0O O




Exacerbace CHOPN s tezkym akutni
respiracni selhani - klinika

O Mechanika dychani

B Dechové objemy (aspekci)?
Tachypnoe pfes 30 dechd/min
Pomocné respiracni svaly
Zatahovani
Mluva?

O Akutni zmény ve stavu veédomi (lucidita, vigilita)

0 Hypoxemie pri oxygenoterapii. (Centralni cyandza).
[0 Tezsi hyperkapnie (8 kPa), acidéza




Terapie exacerbace CHOPN

[0 (Antibiotika)
[0 Bronchodilatancia

B SABA, SAMA ". b u
B (Teofyliny ???2?2?? B

[0 Cortikoidy

O + DalsSi medikace (opioidy, LMWH, ...)
[0 + terapie respiracniho selhani




Hypoxemické respiracni selhani

02 - cil. Sp02 88-92%

High-flow oxygen - vysoky prutok smési
vzduchu a 02 (az 60 I/min), zvlhCeni, zahrati
Pretlak (zejm. CPAP, PEEP)




CPAP - kontinualni pretlak

[0 = pretlakova lecba
[0 # ventilace
0 HCD

0 Zlepseni pomeéru
ventilace/perfuze

[

kardiogenni plicni edém




Hyperkapnické respiracni
selhani

0 Ventilacni selhani

O = selhdni respiraénich svalu

B Nemoznost adekvatné ventilovat nemocny
parenchym

0 Ventilacni podpora
B Invazivni Ci neinvazivni

O Invazivni ventilace spojena s riziky
B Analgosedace
B Cizi teleso v DCD




Neinvazivni ventilace (NIV)

O ...vSechny typy umeélé plicni ventilace, pri které nejsou
zajistény dychaci cesty
O ETK, TSK, LM

O Ventilujeme rozdilem inspiracniho a exspiracniho tlaku

O Inspirium je usnadnéno plUsobenim ptetlaku na dychaci cesty
B ZvySeni Vt
B Prekonani PEEPi
B Snizeni svalové prace

O Exspirium (proti nizSimu pretlaku)

O Inhalace smési vzduchu a 02

O Redukce rizik spojenych s UPV




Neinvazivni ventilace

=
Two
Breaths




Vyhody NIV x UPV qe

0 Pacient pri vedomi
B Reflexy (kasel, polykani)
B rehabilitace !!!, bolest
B Nemocny podtlakem pomaha s ventilaci

0 Nevyhody NIV: Pacient pri védomi
B vykony (kanylace, bronchoskopie)
B Zvysena konzumpce O2
B Nezajistéene dychaci cesty
B Nemocny podtlakem interferuje s ventilaci
B ,droplets generating procedure®



http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=J5my8I7mPIMmDM&tbnid=Vfx-x9qAflSO7M:&ved=0CAUQjRw&url=http://therehabcentre.com.au/thera-tigo-510&ei=b3ZmUommFOas0QXosoGwBA&bvm=bv.55123115,d.bGE&psig=AFQjCNH4y6ptYNf9Fo24oU3tXtZNr1-tLA&ust=1382533099832661

Funguje to???

[0 Obsolentni otazka (vs. napr. bronch. astma)

O Randomizované studie, metaanalyzy, klinické
komentare, narodni i mezinarodni doporucené postupy

O NIV vs. ,standardni th." u exacerbace CHOPN

Snizuje mortalitu

Snizuje potrebu OTI

Snizuje pravdépodobnost selhani |éCby

Za 1. hodinu zvysSuje rychleji pH, snizuje PaCO2, snizuje
dechovou frekvenci

redukuje komplikace |éCby

Zkracuje dobu pobytu na JIP a v nemocnici

Lightlowler, BMJ 2003. Nava, Intensive Care Med 2006, Ambrosino Int J Chron
Obstruct Pulmon Dis 2007



Riziko selhani lécby

Usual

Study NPPV medical care

Avdeev etal 1998  7/29 12/29
Barbe et al 1996 4114 0/10
Bott et al 1993° 5/30 13/30
Brochard et al 1995°  12/43 33/42
Celikel et al 1998™ 1/15 6/15
Dikensoy et al 2002*°  4/19 717
Plant et al 2000 22/118  35/118

Total (95% CI) 95/268  106/261

Test for heterogeneity: x2=7.59, df=6, P=0.27
Test for overall effect: Z=-4.82, P<0.0001

Risk ratio Weight Risk ratio

(fixed 95

—_—

% Cl) (%) (fixed 95% Cl)
- 112 0.58 (0.27 t0 1.27)

=— (0.5 6.60(0.39t0110.32)
121 0.38 (0.16 to 0.94

)

—— 31.1  0.36 (0.21 to 0.59)

5.6  0.17(0.021t0 1.22)

- 6.9 0.51(0.18 0 1.45)

—— 32.6 0.63 (0.39t0 1.00)

e 100  0.51(0.38 to 0.67)
1 5 10
NPPV better than Usual medical
usual medical care better than
NPPV

Lightlowler, BMJ 2003



Starsi indikacni kritéria pro NIV
pri exacerbaci CHOPN

Indika¢ni kriteria nejsou absolutni.

Krev. plyny+ABR:
m pH 7.10-7.35, pCO2 pres 6.5 kPa
B (pO2 pod 8 kPa, Pa0O2(mm Hg)/FiO2 pod 200)

Klin.stav:

B Tachypnoe, mechanika dychani
B insuficience oxygenoterapie

B dusnost

Potencialné reverzibilni diagnoéza




Co se zmenilo ?

Nemecka guidelines 2008

| Schonhofer B, Kuhlen R, Neumann P et al. Clinical Practice Guideline: Non-Invasive
Mechanical Ventilation as Treatment of Acute Respiratory Failure. Dtsch Arztebl Int 2008;
105(24): 424-433.

Guidelines BTS/ICS 2016

Davidson AC, et &l. Thorax 20167 1:i1-i35. doi:10.1136/thoraxjn2015-208209

Guidelines ERS 2017

Official ERS/ATS clinical practice
guidelines: noninvasive ventilation for
acute respiratory failure

Bram Rochwerg ! Laurent Brochard®®, Mark W. Elliott*, Dean Hess®,

Michalas 5. Hill®, Stefana Mava® and Paolo Mavalasi® Imembers of the stearing Eur RESDi rdJ 2017-50:- 1602426
committee]; Massimo Antonelli”, Jan Brozek', Giorgic Conti®, Miguel Ferrer', '
12 2

Kalpalatha Gunlupall " camin Jaber’ " Sean Keenan ™, Jordi |'~'1:-|'|:::-=h:||5,
Sangeeta Mehta' and Suhail Racof' ™8 [members of the task forcel



Nemecka doporuceni

O NIV vzdy, je-li mozné vyhnout se UPV

Strength of recommendations for the use of non-invasive ventilation (NIV) for the treatment of conditions involving
acute respiratory failure (ARF), according to indication

Strength of indication for the use of NIV Indication for NIV in ARF
High COPD exacerbations
(multiple controlled studies) Acute cardiogenic pulmonary edema

ARF in immunosuppressed patients
Weaning from the ventilator in COPD patients

Intermediate Postoperative respiratory failure

(few controlled studies/many case series) Avoidance of extubation failure
Do-not-intubate order

Weak or not to be recommended Acute respiratory distress syndrome (ARDS)
Trauma
Cystic fibrosis

Deutsches Arzteblatt International | Dtsch Arztebl Int 2008; 105(24): 424-33



BTS guidelines 2017

Indications
for NIV

COPD
pH<7.35
pCO2>6.5
RR>23
W persisting after
bronchodilators and
controlled oxygen therapy

Neuromuscular

disease
Respiratory illness with
RR > 20 if usual VC<1L aven
if pCO2<6.S
Or
pH< 7.353nd pCO> 65

™

Obesity
BH <€7.35, pCO2>6.5, RR>23
or

DaytimepCO2> 6.0and
somnolent

Contraindications
. .
for NIV NIV SETUP NIV Monitoring
Absolute Mask Oxygenation
Severe facial deformity Full face mask [or own if home user of NIV) - £8-92% in afl patieres
Facial burns
""; ‘;m:"" Initial Pressure settings Note: Home style ventiators CANNCT
EPAP: 3 (or higher if OSA known/expeacted) provide > S0% Inspiredoxygen.
Relative : ) I high cxygen need or rapid desaturation
pH<7.18 IPAP in COPD/OHS/XS 15 (20ifpH <7.25) on disconnection from NIV consider IMV
b“:’:'sr:::;u.’ — Up titrate IPAP over 10-30mins 10 IPAP 20—30 to achieve
Ges <8 pdequate augmentation of chest/abdo movement and slow RR
oy IPAP shouldnot exceed 30 or EPAP 8°
(warrantsenh g without axpen review
observation) — X .
IPAP in NM 10 (or S above usual setting) Red ﬂ"’
Indications for pH <7.25 on opimal NIV

RR persisting > 25
New onsetconfusion orpatient datress

referral to ICU
AHRF with impending
respiratory smest

Backup rate
Backup Rate of 1620, Set » ppropriate inspiratory time

Actions

NIV failing to sugmaent L:E ratio Check synchronisation, mask fit, axhalation
chest wall movement or COPD 1:2t01.3 port : give physictherapy/bronchoddators,
reduce pCO2 OHS, NM & CWD 11 consider amiolytic
Inability tomaintainSac2 > Inspiratory time CONSIDER IMV
85-88% on NIV 0.8-1.25COPD
1.2-1.55 ORS, NM & CWD
Need for IV sedasion or
adversefestures ndicauing Use NIV for as much time aspossible in 1% 24hours.
n::j:rm-w Taper depending ontolerance & ABGs over naxt 4872 hours
intubation asin OHS, SEEK AND TREAT REVERSIBLE CAUSES OF
DMD. AHRF
* Possible need forEPAP> 8

Severe OHS (BMI >35), lung recruitment g hypoxia in severe
kyphoscolios, oppose intrinsic PEEP insevere airflow
obstruction or to mMaintain adequate PS when high EPAP
required



ERS guidelines 2017

-

ERS

Clinical indication® Certainty of evidence T Recommendation
Prevention of hypercapnia in COPD exacerbation (45 ]a3) Conditional recommendation against
Hypercapnia with COPD exacerbation TEITHD Strong recommendation for
Cardiogenic pulmonary oedema OO Strong recommendation for
Acute asthma exacerbation No recommendation made
Immunocompromised T Conditional recommendation for
De novo respiratory failure No recommendation made
Post-operative patients I Conditional recommmendation for
Palliative care BhHD Conditional recommendation for
Trauma D Conditional recommendation for
Pandemic viral illness No recommendation made
Post-extubation in high-risk patients [ prophylaxis) oD Conditional recommendation for
Post-extubation respiratory failure O Conditional recommendation against
Weaning in hypercapnic patients O Conditional recommendation for

#. allin the setting of acute respiratory failure; 1. certainty of effect estimates: &®&@®@®, high; B, moderate; &@, low; @, very low.
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Kontraindikace NIV

Vsechno je relativni...

Odmitnuti IéCby, nespoluprace, intolerance NIV
(klaustrofobie)

Obstrukce HCD

Zastava dychani, hlubsi porucha védomi, nutnost okamzité
intubace

Tezka hemodynamicka nestabilita, zivot ohrozujici arytmie
Vysoke riziko aspirace zal. obsahu, zvraceni

Zivot ohrozujici hypoxemie

Nemoznost nasadit masku (poranéni obliceje)

excesivni sekrece z DCD spojena s neucinnym odkaslavanim

Sinuff T, Chest 2003;123:2062-73



Koho si miizeme dovolit Iécit NIV ?

[0 KOMA ?

B Diaz, CHEST 2005 (127:952-960): prospektivni studie,
80% pacientl s GCS pod 8 z duvodu akutniho
respiracniho selhani priznivé odpovédélo na lécbu,
mortalita 26,3%.

Jiné kontraindikace?

B Gupta, Respir Care 2013 (58:778-784): Je-li jasna
indikace k NIV, I1ze zkusenym tymem pouzit i v
pripade pritomnosti kontraindikaci




BTS guidelines

Indications for and contra-indications to NIV in

AHRF

Recommendation

3. The presence of adverse features increase the

risk of NIV failure and should prompt consider-

ation of placement in high dependency unit

(HDU)/intensive care unit (ICU) (Grade C).

Good praetce Pomls

» (Adverse features should not, on their own, lea
to~wathholding a trial of NIV,

» The presence of relative contra-indications
necessitates a higher level of supervision, consid-
eration of placement in HDU/ICU and an early
appraisal of whether to continue NIV or to
convert to invasive mechanical wventilation

(IMV).




Standardni nastaveni NIV?
cmH20 (mbar)

[0 Neexistuje
O Fyzicky a psychicky stav konkrétniho pacienta?

Podptlirna tlakové rizena ventilace

Dle BTS:

EPAP 3 (vice pri susp. OSAS)

IPAP 15 (20 pri pH pod 7,25)

IPAP navysovat a 10-30 na max. hodnoty 30 mbar, EPAP

na 8mbar
B Je-li k dispizici ,expert review" mozny tlaky vyssi

O0O000




Vysoke inspiracni tlaky?

O Malé soubory pacientu se stabilizovanou CHOPN

O High-intensity NIV vs. low intensity NIV u stabilniho
hyperkapnického CHOPN

B Inspiracni tlaky cca 29 mbar byly lépe snaseny nez tlaky cca 14 mbar a
dochazelo k lepsi kontrole nocnich hypoventilaci.

O High-intensity vs. high-pressure NIV?

[0 Koncept protektivni NIV ?

Dreher, Thorax 2010, Weir, Chronic Obstr Pulm Dis 2015
Murphy, Int J Chron Obstruct Pulmon Dis 2012



,Transpulmonarni tlak"

o

(%% The NEW ENGLAND
%7 JOURNAL of MEDICINE

February 19, 2015

N Engl | Med 2015; 372:747-755

DOI: 10.1056/NEJMsal410639

Driving Pressure and Survival in the Acute Respiratory Distress

Syndrome

Marcels B.E Amato, M.D., Maureen O, Meade, M0, &rthue 5. Slutsks, MDD, Laurent Brochard, MO, Edvards LV, Costa, M.D., David AL Schoenfeld, Ph.D., Thornas E.

Stoweart, M., Matthias Briel, M.0., Danicl Talmor, M.D, MLPHL, Alain Merscas, B, |ean Christophe M. Richard, M.,

UPV: Protektivni
ventilace
N th I:)peak.r I:)plat.

B AP=V{/Cgg
m Ptp = Palv - Ppl

Sedace, relaxace u ARDS?

Multivariate Relative Risk
of Death in the Hospital

Median V,

2.5+
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0.0
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P<0.001

Carlas B.R. Carvalba, M0, and Paoy O Brower, b0
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mg/kg of predicted
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Srovnani pristroju pro NIV

Evidence based:
NIV ... BiPAP S/T = V60 ???




BTS/ICS guideline for the ventilatory management
of acute hypercapnic respiratory failure in adults

A Craig Davidson, ' Stephen Banham, ' Mark Elliott,” Daniel Kennedy,” Colin Gelder, *
Alastair Glossop,” Alistair Colin Church,® Ben Creagh-Brown,” James William Dodd,®?
Tim Fefton,™ Bernard Foéx,'' Leigh Mansfield, ' Lynn McDonnell,'* Robert Parker, "
Caroline Marie Patterson, ' Milind Sovani,"™ Lynn Thomas,'’ BTS Standards of

Care Committee Member, British Thoracic Society/Intensive Care Society Acute
Hypercapnic Respiratory Failure Guideline Development Group, On behalf of the
British Thoracic Sodety Standards of Care Committee

SUMMARY OF RECOMMENDATIONS # ECG monimoring 15 advised if the paoent has a
Principles of medianical ventilation pulse rate =120 bpm or if there i1s dysrhythmia
Modes of mechanical wentilation or possible cardiomyopathy.

Recommendation
1. Pressure-tarpeted vwenuolators are the devices of

choice for acute NIV (Gimde B). Supplemental mygen therapy with NIV
Good practice points Recommendations
e Both pressure 5“F’F'““ (P%) and pressure contmol 4 Oxypen enrichment should be adusted to

modes achieve 5a(), 88-92% in all canses of acute hyper-
ly ventilarors dﬂﬁ"""d specifically to delive capnic respiratory fallure (AHRF) treated by NIV
V should be used. (Fm:lc Al




Dedikované pristroje pro NIV ???

[0 BTS guidelines 2017:

B Tlakoveé cilena (rizena) ventilace
B Pouzivat pouze pristroje designované specificky

pro NIV
O LepSi UCinek ve srovnani se standardnimi ventilatory
pro UPV

O Zejmeéna je-li pritomen Unik vzduchu z okruhu
O Dysynchronie pacient / ventilator
O

Schettino GP, Tucci MR, Sousa R, et al. Mask mechanics and leak dynamics during noninvasive
pressure support ventilation: a bench study. Intensive Care Med 2001;27:1887-91.

O Vignaux L, Tassaux D, Carteaux G, et al. Performance of noninvasive ventilation algorithms on
ICU ventilators during pressure support: a clinical study. Intensive Care Med 2010;36:2053-9.

O Olivieri C, Costa R, Conti G, et al. Bench studies evaluating devices for non-invasive ventilation:
critical analysis and future perspectives. Intensive Care Med 2012;38:160-7.

O Carteaux G, Lyazidi A, Cordoba-Izquierdo A, Vignaux L, Jolliet P, Thille AW, Richard ]C,
Brochard L. Patient-ventilator asynchrony during noninvasive ventilation: a bench and clinical
study. Chest 2012: 142(2): 367-376.




ERS guidelines 9/2017
Noninvasive ventilation for acute respiratory failure

O V samotném dokumentu bez zminky o vyznamu
adekvatniho ventilatoru

0 V suplementu , Practical application®
B ,Limited evidence available"™ - limit evidence based mediciny
B Neni mozné uveést, ze jeden typ ventilatoru je lepsi nez jiny
B Ale: je dileZité znat silné a slabé stranky uzivaného pfistroje

OO Nicméné, i dle dokumentu
B Pfed 20 lety byly obavy o adekvatnosti BiPAPU v intenzivni péci

B Nyni jsou obavy, jsou-li ventilatory pro ICU stejné dobré jako
pristroje dedikované pro NIV




Komplikace NIV

O Selhani NIV
B Indentifikovat divod

B Dalsi th.? — v€éasna OTI x paliace
O Kvalita zivota v anamnéze

O Pretlak
B Nepohodli, bolesti (paranas.dutiny)
B Srdecni vydej (snizeni preloadu)
B PNO, dilatace jicnového svérace ?
O Proudéni vzduchu
m Otok sliznice nosu
®  Konjunktivitis
m Droplets generating procedure
0 Maska
B Otlaky




Zasadni riziko pristroju s
otevrenym okruhem?

Exspiracni port
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Vyznam spravnéeho vybeéru
masky
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Jakym typem neinvazivni ventilace je CPAP?

Je v poradku lécit neinvazivni ventilaci pacienty v
kdmatu?

UbliZime pacientovi pti vyuziti vysokych inspira¢nich tlaku
20-30 mbar?

Jaky typ neinvazivniho ventilatoru je nejlepsi?




