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Noninvasive ventilation in acute U

@ respiratory failure: which recipe
for success?

Raffaele Scala' and Lara Pisani?
Eur Respir Rev 2018; 27: 180029

Number 3 in the Series “Highlights in acute respiratory failure”
Edited by Leo Heunks and Raffaele Scala

NPPV has become the first-choice ventilator technique in specific aetiologies
underlying ARF, such as acidotic hypercapnic chronic obstructive pulmonary
disease (COPD) exacerbation, cardiogenic pulmonary oedema, severe hypoxaemia
in immunosuppression conditions and facilitation in transition from invasive
mechanical ventilation (IMV) to spontaneous breathing in chronic hypercapnic
patients [1, 6-8]. In fact, clinicians who do not apply NPPV in these “golden”
clinical indications within the right time-frame and setting may be banned for
malpractice.

NIV has to be considered a “rational art” which requires the ability of clinicians to
choose case by case the best “ingredients” for a “successful recipe”, avoiding a
delayed intubation in case of failure
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Official ERS/ATS clinical practice guidelines: noninvasive ventilation for acute

[ d [ d '
respiratory failure U
This document was endorsed by the ERS Executive Committee in July 2017 and approved by the ATS Board of Directors in June UTAS
2017. The guidelines published by the European Respiratory Society (ERS)

Clinical indication Certainty of evidence Recommendation

Prevention of hypercapnia in COPD Db Conditional recommendation against
exacerbation

Hypercapnia with COPD exacerbation @©PDD Strong recommendation for
Cardiogenic pulmonary oedema DPDD Strong recommendation for

Acute asthma exacerbation No recommendation made
Immunocompromised PPP Conditional recommendation for

De novo respiratory failure No recommendation made
Post-operative patients PPP Conditional recommendation for
Palliative care PPP Conditional recommendation for
Trauma PPP Conditional recommendation for
Pandemic viral illness No recommendation made
Post-extubation in high-risk patients PP Conditional recommendation for
(prophylaxis)

Post-extubation respiratory failure SPISP, Conditional recommendation against
Weaning in hypercapnic patients DPD Conditional recommendation for

e .

DDDD - high; DDD - moderate; D - low; D - very low.
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* AyCKynbTaumAa

 MeTtoabl Bu3yanmsauum (*Y3W, PT, KT, *UT)
* *MynbcokcumeTpus

* *CnmnpomeTpusa, *pecnmupatopHasa MmexaHMKa
o *KanHomeTpusa

e KWC

e *femoaMHAMMKA

*ObecneyeHo pecnupamopHol cmaHyuel

MoAKAIOYMTECH K @ BeeamTte B Gpaysepe 8B(LeSIN ) demo
UTAS 192.168.0.100:8888  A@EEEE) demo
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MMOKA3BAHUS K HBJI v

> ... HeMHBa3MBHaA pecnmMpaTtopHaa noaaepKKa
NnoKas3aHa 6onbluMHCTBY NnaumeHtam ¢ O/1H,
BBUAY ee 6e30nacHOCTM, NPOCTOTbI
ynoTtpebneHus, un ...BO3MOXHOCTU «...BCeraa
BbI3BaTb peaHMMaTo/10ra, ecnuv nayueHTy
MacCKa He nomoraeT».

Bonpoc — «...a Koeo 36ameb
peaHumamosozy?...»
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LLUKAJA LIS u

UTAS

I'papaums GQyHKIMOHANIBHBIX M3MEHEHMM JIETKUX
(uikana LIS) nio J.F. Murrey et al. (1988)

Bua uccnenosaHua Moka3sarenu OueHk:
6annu
DpoHTansHan AnsseonsapHon MHOUNLTPaUMKM HeT 0
peHTreHorpadus
rPYAHO#M KNeTKM AnsseonspHan uHounsTpauma — 1 kBaapaHT 1
AnbseonspHan MHOUNLTPauma — 2 KBaApPaHTa 2
AnsseonspHan nHdunsTpauma — 3 KBaapaHTa 3
AnbseonspHan MHOUNLTPauma — 4 KBaApaHTa 4
CreneHb runokcemMmm >300 0
P. i .CT.
(PaO_/FiO,), Mm pr.cT. 299-255 1
224-175 2
174-100 3
<100 -
— Topaxkonynsmo- >80 0
HaNbHbLIM KOMNNANMHC,
mn/ cm H,0 79-60 1
59-40 2
39-20 3
<20 4
——onoxwTensHoe =5 ©
nasneHue
K KOHUY BblA0Xa 6-8 1
M UCKYCCTBEHHANA 9-11 2
BEHTUNALMA NErkux,
mn/ cMm Hzo 12-14 3
>14 -

— MoAKAIOYUTECH K BeeauTe B 6paysepe ASSIN ) demo
V)
i H

UTAS 192.168.0.100:8888  pGEEE) demo
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[TPEJMKTOPDGI JIETTOYHI'O ITOBPEXKJIEHM A

MporHo3uposaHue NOA/OPAC: wkana L.I.P.S.

Gajic O et al. Am J Respir Crit Care Med 2011; 183: 462-470.

Koutenum bannos Koutenum bannos

puTep LIPS puTep LIPS
Mpeapacnonaratowme COCTOAHUA MoguduKkaTopbl pucKa
ok p ANKOronnsm 1
Acnupaums p Oxxunpenune (MUMT > 30) 1
Cencuc 1 MMnoansbymmHemus 1
MHeBsmoHMA 1,5 Xvmuorepanusa 1
Bmelwartenbcrea BbICOKOro pucka™ FiO, > 35% (> 4 n/mwnH) p
Optoneguyeckue (NO3BOHOYHMK) 1 TaxunHo3 (> 30/mun) 1,5
OcTpbii XXUBOT 2 Sp0, < 95% 1
Kapauoxupypruyeckue 2,5 Aunpos (pH < 7,35) 1,5
Ha aopre (cocygucrbie) 3,5 CaxapHbivi gnabet** -1
TpaBma BbICOKOro p1cka
yMT 2 l'lpnlvlep:
il il il 2 IMayuenm c duabemoMm 8 aHamHese,
YTonneHue p

cencucoMm u WoKoM, Komopomy
Ywunb nerkoro 1,5
8blNO/NIHAAeMCSl 3KCMpeHHoe a600MUHAAbLHOE

MHoOXecTBeHHbIe nepenomsl pebep 1,5

emewamesbCcmeo:

2+2+1,5-1=4,56anna LIPS

* [Ipu aKcTpeHHOM BMell-Be f06aBUTh 1,5 6asiaa!l

** Tonbko B cay4ae cencuca!

MOAKAIOHHTECH K g BBEAMTE B Opay3epe 8 (esiN ) demo
UTAS  192.168.0.100:8888 p@EEEE) demo
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«PAMKU» IPOTEKTUBHOUN UBJI Y]

e O6bem Baoxa Vt - 6-8 ma/kg (4-6)

¢ Ppeak < 35 cm BoA.CT.;

e Pplato <27 cm

e Pdrive -<15cm

e Ptp <30 cm.

¢ Fi02 < 0,6;

® CKOpPOCTb MUKOBOI0 MHCMUPATOPHOrO NOTOKA
40-70 n/muu-1. (??)

e OnTMManbHbI ypoBeHb PEEP

¢ HeponyweHue popmupoBaHusa auto-PEEP

e ABTOMaTU4YeCKaa CUMHXPOHU3ALMA NaLUeHTa C
mawunHoi UBJ1 (annapaTtHan, meaMKaMeHTO3HanA?)
¢ [TOCTOAHHbIA MOHUTOPUHT YKa3aHHbIX
napamertpos

Webb HH, Tierney DF. Experimental pulmonary edema due to
intermittent positive pressure ventilation with high inflation
pressures: protection by positive end-expiratory pressure. Am
Rev Respir Dis 1974;110:556—-565.
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MOHUTOPUHT MUHYTHOUN BEHTUJISIIIUN ITPU HBJI viss

Chargin:

Advent N D e ) n € 1534150
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OKCUTEHALMA U PEEP (EPAP)




MOHUTOPHUHI PECIINPATOPHOII MEXAHUKMH
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OB BEMHAS KAITHOMETPUAI: VD/VT = 0,35! s

Physiologic Dead Space

Tracheobronchial
) ree
Anatomic
dead space _MINUTE
VENTILATION
ALVEOLAR
Functional
dead space
No
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KAITHOMETPHUA s

1
____________ @ ArterialFCO,
E o y S!ll_g End-tidal FCO,
& T I
S I S ¥~~~ Aweolar FCO,
T [ | !
| 1 I
i E % . | VTCO,,br @ Mixed expired FCO,
——T— lﬁ I I
__l I I
8 i ! : I Airway-alveolar
| _ 1 I ] .
| I i ! interface
T 1
Brox = :—:N:
Phase |; Phasell, Phase lll |
Tidal Volume (ml)
CAPNOSTAT 5§ sensor assembly
MoAKAIOHMTECH K g BBEAMTE B Gpaysepe 8 (tesiN D) demo
UTAS 192.168.0.100:8888 AG%%%) demo
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