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Respirare  un | avor

Lavoro respiratorio: quantita di energia spesa nella
respirazione; dipende da:

Frequenza, profondita del respiro e resistenza al
flusso aereo( aumentata spesso per secrezioni e
broncospasmo ) determinano il lavoro dinamico

Facilita con cui polmoni e gabbia toracica si
espandono ( compliance ) determinano il lavoro
elastico

Con | 6aumentare della freque
elastico (statico) diminuisce perché si riduce il volume
corrente , ma aumenta il lavoro dinamico) perché

aumenta il flusso nelle vie Aeree : Il lavoro € min per RR
12-14 apm

Ri c o rDISTENSIBILITA
(COMPLIANCE): Espressa dalla
variazione di volume in risposta alla
variazione di pressione applicata al
si st ewa oORp
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Performance

criormance dei muscoli Lavoro respiratorio

muscolare respiratorio

Normal

IRA DA DANNO

Neuromuscolar Disease e PARENCHIMALE (Edema

polmonare acuto, ARDS, Fibrosi )
IN FASE AVANZATA

M.J.Tobin; “Principles and Practice of Mechanical Ventilation”




IL VENTILATORE MECCANICO

Un ventilatore meccanico e un
i nsuffla ari a al
incremento di volume.

Si sostituisce
dei muscoli respiratori la cui efficaci
alterata per patologia primitiva o se:
alterazioni della meccanica polmon:
suoi scopi quello di alleviare la fatic

PROVVEDIMENTO TERAPEU" A . . .
sostuIscE Laterapia eary k@ NIV € una terapia ponte, in attesa che |

provvedimenti farmacologici sortiscano gli

Invasiva: | 6i nt er f acci effetti desiderati
endotracheale

Noninvasiva: I6i nt er faccia  una ma:




NI'V QUANDO E PERCHEO?

 —

The objectives of mechanical ventilation are primar-
v o decrease the work of breathingland{reverse life-)
(threatening hypoxemiajor(acute progressive respira-]

MARTIN J. ToBIN, M.D.

N Engl ] Med, Vol. 344, No. 26 - June 28, 2001

ARF severity

To avoid

Nava S et al. Intensive Care Med 2006: 32: 361-70

To prevent




INDICAZIONE ALLA NIV NELLE FORME IPERCAPNICHE : GUIDELINES 2016

Thorax. 2016 Apr:71 Suppl 2:ii1-35. doi: 10.1136/thoraxjnl-2015-208209.

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

Davidson AC', Banham S, Elliott M?, Kennedy D, Gelder C*, Glossop A%, Church ACE, Creaah-Brown B, Dodd JWE, Felton T°, Foéx B'®, Mansfield L',

S

0

ciety Acute Hypercapnic Respiratory Failure Guideline Development Group, On behalf of the British Thoracic Society Standards of Care Commitiee.

Recommendations
24. For most patients with AECOPD, the initial management should be optimal medical
therapy and targeting an oxygen saturation of 881 92% (Grade A).

Use of oxygen with an unrestricted fractional concentration of oxygen in inspired air (FiO2) was
common and associated with increased need for ventilation (22-2% for unrestricted oxygen strategy
vs 9:4% for restricted oxygen strategy) and mortality (11-1% vs 7-2%).

25. NIV should be started when pH<7.35and pCO,>6 . 5 kPa (48, 75
apm persist or develop despite optimal medical therapy (Grade A).

m

mHg ) ,

RR>22



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

Ed ancora pe nsate a‘d In IZIa‘re Ia N IV Bram Hachwer% ! Laurent Brochard®®, Mark W. Elliott*, Dean Hess”,
z Nicholas 5. Hill®, Stefano Nava’ and Paolo Navalesi® [members of the steering
S e e . committee); Massimo Antonelli’, Jan Brozek', Giorgio Conti®, Miquel Ferrer'?,

Kalpalatha GuntuﬁpaLli”. Samir Jaber'?, Sean Keenan'*"*, Jordi Mancebo'®,
Sangeeta Mehta'® and Suhail Raoof'™'® [members of the task forcel

Ipossiemia nonostante la somministrazione di ossigeno ad elevate concentrazioni ( FiO2>60% con OF
60 Ipm )

Pazienti in cui il ricorso alla ventilazione invasiva non e aisponibile o indicato (tumori in fase terminale,
et”™ molto avanzata, ) oppure pazienti che rifiutan

€. E ancor ae

Dispnea ingravescente con uso evidente dei mm accessori e/o dissincronismo toraco -addominale



Ci sono condizioni in cul non dovremmo neanche iniziare

A Quando | 6insufficienza respiratori a
accompagnata da instabilita cardio  -vascolare
nonostante la somministrazione di inotropi(
aritmie minacciose per la vita , PA sistolica <70
mmHg)

Arresto cardiaco

Arresto respiratorio ( RR<10 apm!!!)

N

Coma soprattutto se non ipercapnico ( GCS<8) W

B Y s s
Clearance delle secrezioni bronchiali inefficace

Necessita di proteggere le vie aeree

o Do Do Do Do Do Io

Ostruzione delle vie aeree superiori

A PNX non drenato i
MA SOPRATTUTTO SE NON SAPPIAMO i

BIO-MEDICO

COSA STIAMO FACENDO ¢ .




PRIMA DI INIZIARE FACCIAMOCI DUE DOMANDE !
LA PROGNOSI e. QUESTA SCONOSCI UTA

Panel 2: Prognostic indices to be considered prior to initiation of acute non-invasive
ventilation in acute hypercapnic respiratory failure

Cause of acute hypercapnic respiratory failure

=« Favourable: chronic abstructive pulmonary disease, extra-pulmonary restriction, and
cardiogenic pulmonary cedema

= Adverse: pulmonary fibrosis and isolated pneumonia

Stable state
=« Poor performance status
= Unable to leave home unassisted
=  Requires help washing and dressing
= High comorbidity burden
= Low body-mass index

Severity of acute illness

= Blood gas abnormalities
= Late development of acute hypercapnic respiratory failure after admission
«  Copexistent metabolic acidaemia or low base excess
=  Severe acidaemia (pH =7-25)

= Other organ failure or impairment

« Consolidation

=  Observations including: respiratory rate =30, hypotension (particularly if unresponsive
to fluid resuscitation), and low Glasgow Coma Scale (<11)

= Blood results including: eosinopenia (<50 cells per uL), raised urea, and
hypoalbuminaemia

= Inability to clear secretions

UNIVERSITA

Indices listed ane associated with worse outoome unless othersrise stated. Mo singbe index in isolation should preclude a trial of Ef‘n" :HE%IE!J

non=inmvasive ventilation. D ROMA




Vantaggi della NIV

Precoce supporto ventilatorio

Facilita di applicazione e rimozione
Applicazione intermittente

Possibilita di sospensione in qualsiasi momento

Conservazione del meccanismi di difesa delle vie
respiratorie

| pz puo bere, mangiare e comunicare
| pz puo collaborare ed effettuare fisioterapia

Riduce la necessita di sedazione




Complicanze-delaaNIV

Segni e sintomi

ADi scomfort al contatto

ADistensione gastrica, aspirazione e vomito

ACrampi, sensazione di formicolio
MDifficolta a dormire

AClaustrofobia

V Abrasione nasale, secchezza, congestione e riniti

VIrritazione oculare, congiuntivite

V Otalgia e/o sinusite
V Dispnea atipica
V Dolore dentale

V Dolore toracico, dispnea

del

a

pel |

e

Possibili cause

Eccessiva pressione

Frizion@, Yedohe irflagioné dellapdiiee r f acci a

Deglutizione di aria

Scarso adattamento

Eccessiva insufflazione

Mangiare o bere in prossimita della NIV

iperventilazione che causa alcalosi respiratoria
Ansia

Ventilazione inadeguata

V Aria secca esalata dalla macchina

V Perdite aeree intorno alla maschera

V Pressione eccessiva della macchina

V Perdita di pressione di supporto e riduzione Vt
V Pressione esercitata dalla maschera buccale

V Possibile pneumotorace

Knebel A. et al. Heart Lung 1997;26:33716



Complicanze della NIV: Lesioni cutanee PRINCIPALE CAUSA DI FALLIMENTO!

L
CAMPUS
BI0-MEDICD
i RN &




INTERFACCE : MASCHERE
Come ridurre il rischio di decubito da NIV?

A Ruotare il tipo di interfaccia idealmente ogni 3-4 ore (cambiando i punti di
distribuzione della pressione e i punti di frizione)

A Uso intermittente (se possibile)

A Corretto posizionamento

A Evitare di stritolare il pz (& accettabile una minima quota di perdita aerea)

A lgiene della cute e della maschera

A Utilizzare cuscinetti di protezione




0

Cosa idealmente mi aspetto ad 1 ora

FR < 30/minuto

Miglioramento del distress respiratorio: riduzione della dispnea,

riduzione del reclutamento della muscolatura accessoria

Sensorio: miglioramento o stabilita

Sp02 > 90%

Pa02/FiO2: miglioramento > 50, meglio 100
Miglioramento del pH rispetto al basale

riduzione della pCO2 del 20% rispetto al basale

Ho Dbi sogno di aspettare u

n

Oor a

per

general reassessment
IS recommended at 60
and/or 9071 120 min,
with special attention
paid to risk factors for
failure

sapere




NOOOOOOO

Table 5 Monitoring NIV

Patient
Respiratory rate
Other vital signs
Dyspnoea/accessory muscle use/abdominal paradoxical breathing G UAR DA I L PAZI E NTE
Level of consciousness
Comfort with the interface
Collaboration
Ventilator parameters
Tidal volume (>4 mL/Kg: 6-7 mL/Kg) and minute ventilation

Air leakage volume (<0, 4 L/s or < 25 L/min)
Pressmegs.upport and PEEP settings G UAR DA I I— VE NTI I—ATO R E
Asynchrony (ineffective efforts, auto-triggering, double-triggering,
short/long cycle)®
Trigger/slope (ramp)/Inspiration time/expiration settings
Auto-PEEP
Alarms (apnoea or high respiratory rate, low/high minute ventilation,
others)
Gas exchange

Continuous pulse-oximetry (SpO;) G UAR DA SATU RAZION E e FAI EGA

Arterial or venous blood gas samples”




e inutileinsisteree r 1t ardar e |
se :

Peggioramento livello di vigilanza (associato a peggioramento della CO2
causa di fallimento della NIV nel 45% del pazienti in cui la NIV fallisce )

Agitazione psicomotoria (!)
Instabilita emodinamica
MOF

Vomito

h 5002 < 90%, Pa02 < 60 mm Hg,

pH<7.30, P/F<180, FR>30/m

Incapacita di gestire le secrezioni
|l ntoll eranza dell 0i nterfacci a

Peggioramento in 1-2 h o mancato miglioramento in 4-6 ore (?)



INDICAZIONI A fermarsi : quando intubare

A Criteri maggiori di intubazione : arresto, apnea
con perdita di coscienza , instabilita
emodinamica, intolleranza al trattamento
ventilatorio

Ma anche se ¢é.
A Riduzione > 30% della P/F rispetto al basale
A P/F <100;

A Incremento del 20% della PaCO2 se la pCO2
basale era 040 mmHg;

A Peggioramento dello stato di coscienza ( che
sfugge sedando il paziente !)

A Peggioramento del distress o comparsa di
distress durante NIV

A S0, <90% nonostante FiO2 elevate ( 80-100%)

Pa0, = 55 mm Hg or =7 kPa in ambient air
RR 2 30/min

0, /high flow*

|

Sp0, <92 % [<88 % in COPD]

RR 2 30/min

yes

3 :

Y

Continue high floaw/O,
Y

K

=+ Re-evaluation every 1to2 h

Clinical deterioration
Progressive infiltrates
RR 2 30/min

Pa0,JFi0, <150-175

yes

Treatment attempt CPAP [10 mbar"
NIV [PEEP 5-10 mbar + AP 6-10 mbar]"
[target Wt <O mL/kg)
for1-2 h
l F o

v

Continue CPAPNIV

Y

=+ Re-evaluation every 1to2 h

Intubation if no DNl order

Deutsches Arzteblatt International | Dtsch Arztebl Int 2020; 117: 528-33




S

e

paziente migliora

When to stop

Non-invasive ventilation is usually stopped when a satisfactory recov-
ery has been achieved (usually 2-5 h in ACPE) or conversely, if there
are signs of NIV failure, requiring El (Table 5). After mid- or long-term !
use of NIV (>24h), a weaning83 period is often carried out, by
decreasing FO,, PEEP, and ventilation settings progressively. Early
mobilization may shorten this process. With FO; <05 and flow
rate < 20 L/m, HFNC can be safely replaced by COT.

©
dreamstime.com

ID 98762741

mp oI

lexey Arzamastsev



e se va bene éMal 1 [

Risk factors of failure

Early improvement in pH is strongly Before iniiation

Lung infection

associated with survival, whereas late Altered menl status

Hypotension

failure (deterioration after 24 h of ighseveriy scores
normalisation of pH with recurrent cot ety b raicstony e
respiratory acidaemia) is associated with evere fypoxaemia n spie of gh Oz

After initiation
" " Inappropriate ventilator settings
frailty and poor survival. s
Excessive air leakage
Asynchrony with the ventilator
Poor tolerance to NIV

Incidence and causes of non-invasive mechanical ventilation failure after initial success. Thorax 2000; 55: 8191 25 After 60-90 min

BTS audit reports 2010 to 2013. British Thoracic Society, 2018. Mo red uctienin r'i?spnratur}f raseor Fart:-n:un dioxide _
Mo improvement in pH or oxygenation (| SpO; or |PaCy/FO,)
Signs of fatigue

Meurological or underlying disease impairment



bl sogna temere | pegec

: Failure of the non-invasive part Failure of the ventilation part Malattia sottostante
Corretto settaggio
. . of NIV of NIV grave!!!!
Corretta interfaccia Tends to be early after initiation of NIV~ Tends to be later from start of NIV
Early failure Late failure Vale la pena
Time for medical therapy to work Medical therapy has already had its intubarlo???
chance o —
Co una con
reversibile
Likelihood of favourable outcome with IMV sottostante |l
peggioramento?

F i'g ure: The effects of NIV failure on the likelihood of a successful outcome
with IMV over time
MIV=non-invasive ventilation. IMV=invasive mechanical ventilation.
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[ntensive Care Med (2002) 28:1701-1707
DOI 10.1007/s00134-002-1478-0

non temere | 01 ntub

Pazienti GRAVI: pH < 7.20 o frequenza
respiratoria O 35/ min.

Non differenza significativa di mortalita tra
J TRADOTTO

ventilazione non-invasiva (26%) ed intubazione
(19%)

Non differenza di durata della degenza in
Terapia Intensiva (22 vs. 21 giorni in media
elevata frequenza di fallimento della ventilazione
non-invasiva (il 52% viene intubato)

| 6el evata mortalit”™ ne
della ventilazione non-invasiva (42%).

Nei pazienti con grave riacutizzazione di BPCO e

necessita di supporto ventilatorio, la ventilazione non-

invasiva non offre vantaggi clinici rispetto

all i ntubazione, fallisce una volta
fallisce la mortalita € molto elevata. Visti da un altro

punto di vista, gli stessi numeri ci dicono pero che

circa la meta di questi pazienti evita efficacemente

pazienti! oMt YRFIHE GRGHracheale.



Considerazioni sul fallimento della NIV

However, several studies have shown that invasive ventilation of patients after failed NIV results in
a poor prognosis. Although this poor prognosis might relate to delays in intubation in some cases,
In others it could be that a population with a poor prognosis .

A volte la risposta alla NIV puo orientare ..comungue
andrebbe valutato il dnr sempre dopo un trial di NIV (??7?)

. Hospital noninvasive ventilation case volume and outcomes of acute exacerbations of chronic obstructive pulmonary disease. Ann Am Thorac Soc 2016; 13: 17527 59.

Outcomes associated with invasive and noninvasive ventilation among patients hospitalized with exacerbations of chronic obstructive pulmonary disease. JAMA Intern Med
2014; 174: 19821 93.

Outcomes of noninvasive ventilation for acute exacerbations of chronic obstructive pulmonary disease in the United States, 19987 2008. Am J Respir Crit Care Med 2012; 185:
1521 59.

Noninvasive ventilation for acute exacerbationsof chr oni ¢ obstructive pul monar y Ad J Respia 6ri¢ CareiMBd2018;118511R1i 28k t wi c e,



LA CHIAVE DEL
SUCCESSOEé

AThe key issue is optimal synchronizatonb et ween t he pa
spontaneous breathing and the ventilator. Air leakage is often
Involved Iin cases of asynchrony, which may be reduced by one or
more of adjusting the mask, shortening inspiration time, changing
pressure support by steps of 2 cmH20 or moving inspiratory and
expiratory triggers (when available) by steps of 51 10% or finally,
giving sedation.

Patent-ventilator interaction during noninvasive ventilation. Respir Care 2011;56:1537 165 ik
Patient-ventilator asynchrony during non-invasive ventilation for acute respiratory failure: a multicer s
study. Intensive Care Med 2009;35:8401 846.




Cercare ed ottenere | a col |l abor




SEDAZIONE O NON
SEDAZIONE

in patients with hypoxaemic respiratory failure, continuous infusion of a single sedative agent (either remifentanil,
dexmedetomidine, or propofol) is effective and safe in selected patients at risk of NIV failure due to mask discomfort and
agitation.

NB dexmedetomidine causes minimal respiratory depression!
Intensive Care Med 2007; 33: 82i 87.

Anesth Analg 2008; 107: 167i 70.

Intensive Care Med 2010; 36: 16757 80.

Devlin showed that intravenous administration of dexmedetomidine immediately after NIV initiation in patients with acute
respiratory failure did not improve NIV tolerance or maintain a desired target level of Sedation

Chest 2014; 145: 1204i 12. dexdor:

dexmedetomidine

ALLERT :

A sirischia di farlo diventare un approccio routinario
Nb:l 6 agi tp@avere onac a u v@anidao

A Sl perde di vista la valutazione neurologica

A Siconfonde | 6i nt odohled iama deetting dal ventilatore e adequata sceltad e | | 6 i

Nb: solo in ambiente monitorato



Chi ventilo ?

Il n caso di |l nsufficienza respiratori a acuta e.

BPCO riacutizzata
Edema polmonare acuto
Scompenso acuto in paziente con sindrome da ipoventilazione da ogni causa

Polmoniti acquisite in comunita  soprattuttonel BPCO, e nel |l 6i mmunodepr esso

Acute lung injury - ARDS
Polmonite interstiziale
Trauma toracico

Malati sottoposti a chirurgia

Attacco asmatico acuto non responsivo a terapia med

Pazienti in Svezzamento dalla ventilazione invasiva



In caso di Ins. Respiratoria cronica
Ipercapnia

BPCO
OHS ( sindrome ipoventilazioneobesita)
Malattie neuromuscolari



g Medical Progress

ADVANCES IN MECHANICAL
VENTILATION

MARTIN J. ToBIN, M.D.

N Engl J] Med, Vol. 344, No. 26 -

”, i

The objectives of mechanical ventilation are primar-

q and(Feverse life)
or




Razionale della NIV nella BPCO

Concetto di livello soglia
di fatica muscolare
respiratoria _:
Condizione caratterizzata
dalla incapacita di un
Aumento carico resistivo - muscolo di Sviluppare

A forza o velocita e/o forza
[ nacutizzazone contrattile in seguito ad
. aumentato carico di
lavoro, reversibile con il
rposo.

0.8

Soglia di fatica

Forza
PDI PDIm

» Aumento Frequenza Respiratona

normale

[empo: Tltot



Riacutizzazione

NIV come
terapia NIV come prevenzione

(lintubazione, (| mortalita, |

| mortalitd) riacutizzazioni, Tqualita di

vita)
Ospedale ﬂ Domicilio

Fase di stabilita

Riacutizzazione
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L respiratorio normale

Razionale della ventilazione
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| Oedema pol m
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Accumulo di liquidi extravascolare (imbibizione alveolare , scarsa diffusione alveolo-
capillare di ossiegeno, collasso alveolare e bronchiolare progressivo dalle basi agli apici
quindi ostruzione al flusso, airtrapping e generazione di una PEEPI )

Diminuisce la compliance polmonare , diminuisce la CFR

Pattern respiratorio con volumi piccoli e frequenti




Che passa attraverso
pressi oni positive

Lapressionepositiva espiratoria

-Aumentail volumealveolaredi fine espirazioneaiutandolo spostamentodi liquidi dagli
alveoliallo spaziointerstiziale, riducendolo shunt emigliorandof d3sigenazione
consentendodi ridurre la FiO2 alosinon tossiche

- Riducell lavoro respiratorio per aumentodellacompliancepolmonare

Before After Pulmonary After Ambient CPAP
injury injury edema PEEP pressure :

Lo L

Stable Instable Collapse Recruitment

Volume

Pressure

| Out
espli



NIV ed edema polmonare acut o: | O

@ ESC _ Eurcpean | 18) 39, 17-25 REVIEW

doi10. c-,, heart <580

® CPAP has been shown to be effective in patients with cardiogeni
pulmonary oedema who remain hypoxic despite maximal medica
treatment. NIV should be reserved for patients in whom CPAP is
unsuccessful. |Bj

Heart failure/cardiomyopathy

Indications and practical approach to
non-invasive ventilation in acute heart failure

Mo.of Evars/ T o ninaghe | Corn
Noairvisive Control i
frturl Saotiatao,
Continuous Positva Airway Prassure ]
Rissnenetal’ 1985 720 1320 B
Metha ancuemsien | NIPPV>GPAP |1 IMA? I I e
MatsedP N 15 618 .
W d % [ ST NlPPV T " Park at 6@ 2001 an a0 "
00 Chet 1998 > mortalita’s st »
. Intensive Care Med . ‘ f‘::f'{j :j“?- T:; ',‘t‘: ;
Hoffmann | % |1 10T gy 29 -
! ! ' Ovivall Catigory 200230 76238 Frt’:-"“" n:nﬁ SRR
intenave Care |5 10T sy 96 IMA? TN EFFECT OF NIV ON NEED
RUSterhOltz . MEU 'ggg 0 T . NommaswPrmmSuppanm] B RN TO INWBATE
Lewtt, ™ 2001 821 mnr | ]
waip  |uenon |O0FRFGOPACO, maa 2o
t pHe Sp0, i o =
| | . Park o1 0" 2004 2R 1126 | |
SON > NIPPV | IMA 55% s T Ll s @“‘“’:ﬁi”.g

| Am Coll Cardlol _ Ps 000
sharon goénoo e 10T 80% P 24 or Herogensty

+ 10% Overall 517389 121394 . Risk Rotio, 0.4
/0

#5% Confidance nterval 0.92-0.57

PSV

P00

Levnt X 1Emer Med 2001 ST = NIPPV 20% Intolleranza ﬂ ‘ﬂ”'-i“?'U"'t"ﬂw“m‘:' NB CPAP e PSV n.O.n
001 0 ¥ B sono intercambiabili!!!

Masio et al. JAMA 2005: 204/24):3124-3130 ek Ratin MAL Mandelanen Indareall




MASCHERA FACCIALE O CASCO?

A | Bl Tt Caw Mol Vil A0 g 20000 o

American Thoracic Society iy

International Consensus Conferences in Intensive Care
Medicine: Noninvasive Positive Pressure Ventilation in
Acute Respiratory Failure

Owoastzen Jorsr y sy mmm Assraoeax Teosovoe Sacmay, me Evseorman Rosemarony Socm oy, e Fosoet an Soxonry
dw Irrssive Came Menoc s, AND (e SO i e REAasoea o o Lasvons Froang ame, asm Armson i o ax e ATS
Hoann or Dasrerons, $2001M0 m 20K

Concl

There s no evidence to support the use of particular patient

interface devices. Clinical experience suggests that full-face

masks improve efficacy by reducing Teaks and are more ap-
runn.nc Tor use 1n the setting of severe hypoxemic ARF,

ively imitiated in all chinteal arcas, 4w

of interfaces must BEAVIINT cdiinte use

Choice of maode should be based on local expertise and fa-

miliarity, tailored 10 the ctiology and severity of the patho-

physiological process responsible for ARF,

Ventilator settings shoukd be adjusted to provide the lowest

inspiratory pressures or volumes needed 10 produce im-

proved patient comfort (a decrease in respiratory rate and

respiratory muscle unloading) and gas exchange,

The type of ventilator and level of monitoring should be de-

termined by the severity of illness and location of care.




Negli anziani con scompenso cardiaco

Ulteriori fattori complicanti il quadro clinico

A debolezza muscolare ( presente comunqu&080 dei casi) causata da alterazioni fisiologiche
correl ate al Irnduzionevdei capiltari musoelarite oiduzione della capacita ossidativa
mitocondriale.

A una precoce esauribilita in caso di iperventilazionaigerioned e | | 6 e mdsuotagecausatala

sarcopeni@onperditadel tessutanuscolargerriorganizzazioneei miofilamenti , riduzionedel numero
di fibre muscolarisoprattuttai tipo |l e delleunitamotoriea contrazionegapidq sostituzionaellefibre

muscolariconcollagene

A frequentanalnutrizione per deficit vitaminicsoprattutto del gruppo Bn parte anche secondaril 6 u s
di diuretici ad alte dosi

High Prevalence of Respiratory Muscle Weakness in Hospitalized Acute Heart Failure Elderly FRtE®@ne2015; 10: e0118218



Sui pazienti anzi ani | oeffetto sul

survival. The effects of this technique on long-term
mortality, especially in older patients, is unclear. The
mid-term to long-term prognosis of older patients
admitted for acute pulmonary oedema is often poor,
with a high hospital mortality.”* NIV is often used as a
ceiling technique for these patients without offering
intubation. For those discharged alive after treatment

-

Noninvasive ventilation in acute cardiogenic pulmonary edema. N Engl J Med 2008; 359: 142i 51.



Altre applicazionl

ARF after major surge

After thoracic surgery, pulmonary
complications like ARF
represent the first cause of
death with a mortality rate of
60% - 80%.

Kutlu H, Ann Thorac Surg 2000

After abdominal surgery, postop
hypoxemia complicates between
30% - 50% of cases.

ARF may occur early in the postop
course, requinng mechanical
ventilation in 8% - 10% of
patients.

ry

La NIV riduce la reintubazione e la

mortalita
| risultati sono sovrapponibili a
qguell i dell dossi

nella cardiotoracica
NB: escludere che ci siano
anastomosi e leak

Stephan F. JAMA 2015

Jaber S,. Chest 2005;

Squadrone V,. JAMA 2005;

Auriant I, AmJ Respir Crit Care Med
2001

geH alti flus



Nel trauma toracico
La NIV riduce mortalita |,
Intubazione e incidenza di
polmoniti

Bolliger CT, VanEedenSF. Treatment of multiple rib fractures. Randomized
controlled trial comparingentilatorywith nonventilatorymanagement. Chest
1990; 97: 94B948.

GunduzM, UnlugencH, OzalevliM, et al. A comparative study of continuous
positive airway pressure (CPAP) and intermittent positive pressure ventilation
(IPPV) in patients with flail chesEmergMed J 2005; 22325 329.

Hernandez, Fernandez R, LopdzeinaP, et alNoninvasiveventilationreduces
intubationin chesttraumarelated hypoxemia: a randomized clinical trial. Chest
2010; 137: 7480.
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Ficure 2. Kaplan-Meier curve for the probability of remaining
without intubation in both groups. S5ee Figure 1 legend for EXan-
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Ed ancora .

Noninvasive ventilation allows gastrostomy tube

placement in patients with advanced ALS
Neurology. 2001; 56:4134

The use of NIV for ventilatory support during percutaneous
endoscopic gastrostomy (PEG) tube placement is described in five

patients with advanced ALS, four having significant bulbar symptoms.

No respiratory complications occurred in any of these patients, who
were considered to be at high risk for PEG placement

NIV - bronchoscopy

In patients with ARF, hypersecretion and pneumonia both
diagnostic but also therapeutic conventional unassisted
fiberoptic bronchoscopy may worsen pulmonary status
and even be contraindicate




La NIV nel DO NOT INTUBATE

Noninvasive positive pressure ventilation in critical and palliative
care settings: Understanding the goals of therapy*
J. Randall Curtis, MD, MPH; Deborah J. Cook, MD; Tasnim Sinuff, MD, PhD:; Douglas B. White, MD;

Nicholas Hill, MD; Sean P. Keenan, MD, MSc(Epid); Joshua 0. Benditt, MD; Robert Kacmarek, PhD, RRT;
Karin T. Kirchhoff, RN, PhD, FAAN; Mitchell M. Levy, MD; the Society of Critical Care Medicine Palliative

Noninvasive Positive Pressure Ventilation Task Force key Doint de"a gestione de| DNR
, _ : L L Gestione del rifiuto dell intubazione : nei momenti di riacutizzazione il paziente potrebbe cambiare
A Tipo 1: NIV come supporto vitale senza limiti dea, va formulata 2 proposta
ATi po 2: pz che rifiutano | Gestione della dispnea : ['eventuale discomfort e vantaggio rispetto agli oppioidi (?)

A Tipo 3 : pz che vogliono solo il controllo del sintomo dispr.acrorrmerercrarc T sopravvverza—pc
comunicare con i pazienti o attendono di salutare i pz o sbrigare degli affari

Crit Care Med 2007 Vol. 35, No. 3



Punto cruciti al e del |l Oou
palliazione

AThe goal of treatment must be clear, aadtion taken not to unnecessarily
prolong suffering and death.




VALE ANCORA LA PENA USARE LA NIV COME PALLIAZIONE DELLA DISPNEA ?
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and respiratory rate had a nonstatstically significant decrease with both
interventions (HFO -3, P= 0.11; BiPAP -2, P= 0.11). No significant adverse Fig. 2. Change in dyspnea scores with high-flow oxygen and BiPAP. As compared with baseline, BiPAP was asso-
effects were observed, ciated with an average improvement in (a) the dyspnea numeric rating scale of 3.2 (P = 0.004) and (b) the mod-

ified Borg scale of 1.5 (P= 0.13). High-flow oxygen also was associated with an average improvement in (c) the
numeric rating scale of 1.9 (P = 0.02) and (d) the modified Borg scale of 2.1 (P = 0.007). Intentionto-treat anak
ysis revealed no significant differences between the two devices with the dyspnea numeric rating scale (P= 0.32)
and the modified Borg scale (P = 0.29). BiPAP = bilewl positive airway pressure.



LOI R de novo : La NIV HA UN RU
/ - .

Definizione (PaO2/FI02) <300, RR30i 35 apmsenzamalattia
pneumologicanota

Cause : edema polmonare , polmoniti, infezioni
Mortalita:2540%

Frequenza di intubazione :-G¥%, tendenzialmente giovani




Noninvasive Ventilation in Severe Hypoxemic

Res pil'atﬂl"}' Fallure AMERICAN JOURMAL OF RESPIRATORY AND CRITICAL CARE MEDICINE  WOL 168 2003
A Randomized Clinical Trial

Miguel Ferrer, Antonio Esquinas, Miguel Leon, Gumersindo Gonzalez, Antonio Alarcon, and Antoni Torres
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Figure 2. Kaplan-Meier curves for patients remaining without intubation
after entry into the protocol. In the overall population, the cumulative
probability of remaining without intubation was higher in the noninvasive
ventilation (NIV) group (log-rank test). Time denotes the hours after

patients were entered into the study.



HRESEARCH e Maocess

A multicenter RCT of noninwvasive 'EJ_'
ventilation in pneumonia-induced early

mild acute respiratory distress syndrome
e ol . Critedal Care (PONEn 13:300
Bttpees ol gy’ 1011 1 BES 130 54-01 325 7 5=5

Conclusions: Treatment with NIV did not reduce the need for intubation among patients with pneumonia-induced
early mild ARDS, despite the improved Pa0/FIO, observed with NIV compared with standard oxygen therapy. High
minute ventilation may predict NIV failure.

100 -
—— NIV
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Fig. 2 Kaplan-Meier estimates of the probability of the need for endotmacheal intubation based on the chitera for endotracheal intubation. No
difference was found for the cumulative probability for endotacheal intubation of the two groups (log-rank test p=0.71)
*

| NDI PENDENTEMENTE DAL MI GLI ORAMENTO DEL



La NI V mpessidm@d : ReAiconsiderazioni dei detrattori

Frequenza di intubazione:4654%
Antonelli M,. Crit CareMed 2007;35:1825.

Carrillo A. Intensive Cardled 2012;38:4586.

Eleva ERS/ATS GUIDELINES | B. ROCHWERG ET AL.
Probat
-Ritard
Recommendation
Estebar Given the uncertainty of evidence we are unable to offer a recommendation on the use of NIV for de novo
: ARF.
-Ventil

DreyfussD. Am RevRespirDis 1993;148:119403.
SlutskyAS. N EnglJMed 2014; 370:980.
de Prost N, Ann Intensive Care 2011;1:28.

CarteauxG et al , Crit Care Med 2016; 44: 28290.



Outcomes of Noninvasive Positive Pressure Ventilation in Acute
Respiratory Distress Syndrome and Their Predictors: A

im I;

Hl.ll'l.-’ HIF]""l.I' H[PF"-’ 1!-'I"I.l’ 'I'-ITPIJ'ln" T-II]I'P"I.-’
spcoess  fallere sooess  Eadloore

—

Murtallty (%)
s T BE2HIE B EE

==

Critical Care Research and Practice
Volume 2019, Article ID 8106145, 8 pages

Length of stay (days)



Effect of non-invasive oxygenation strategies in
immunocompromised patients with severe acute respiratory
failure: a post-hoc analysis of a randomised trial

Jean-Fierre Frat, Stéphanie Ragot, Christophe Girault, Sébastien Perbet, Gwénael Prat, Thierry Boulain, Alexandre Demoule, Jean-Damien Ricard,
Rémi Coudroy, René Robert, Alain Mercat, Laurent Brochard, Arnaud W Thille, for the REVA network

nasal cannula alone and standard oxygen: OR 1-72 (0-57-5-18). After mybermrmblg Jogisti ACLOTS Lancet Respi Med 2016;
. . . . . . 4:646-52
independently associated with endotracheal intubation and mortality §gre age andglse
first-line therapy.
Intubation rate : 65%
o 107 — High-flow nasal cannula
Y — Standard meygen Lo
g 04 — Non-invasive ventilation £ |'|_|
: 2 08+
£ o6 o N
¥ _r 5 L
Eod T g
3 =
£ oy
E 024 5 0.2+ — High-flowr nasal cannula
B Log-rankp=00 £ — Standard oxygen
= 0 I I I I I I o — Mon-invasive ventilation Log-rank p=0-03
0 4 g 12 16 bl pI 1 o T T T T T 1
Number at risk Days since enrolment . = 0 Do 4 et 60 = 30
. since enrolmen
High-flow nasal cannula group 26 1 20 20 18 18 18 i Number at risk _ v
Standzrd oxygengroup 20 20 18 17 17 17 16 High-flow nasal cannula group 26 25 5 2 22 2 2
Mon-invasiveventilation group 26 12 10 8 8 3 3 . Stgndard Qygen group a0 28 26 43 2 & a2
Non-invasweventilation group 26 20 16 15 14 14 13

Figure 1: Probability of intubation at day 28 in patients in the non-invasive ventilation group versus

standard axygen and high-flow nasal cannula groups Figure 2: Probability of survival at day 90 in patients in the non-invasive ventilation group versus standard

oxygen and high-flow nasal cannula groups



enonostante dubbi —

Usiamo la NIV nel 2eB0% delle formepossiemichenche quando si
tratta di ARDSéma bisogna saper

Demoule IntensiveCareMed 2006;.

Schettino GCrit Care Med 2008

Nel 15%deicasidi ARDS indipendentementgallaseverita

BellaniG, Laffey JG, Pham T, et al; LUNG SAHBvestigators

ESICM Trials Group. Noninvasive ventilation of patients with acute
respiratory distress syndrome: insights from the LUNG SAFE Study.

Am JRespirCrit Care Med. 2017;195(1):677.
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Ma occhio che i dati ANTI -NIV nelle forme ipossiemiche NON
SONO tutto allarmismo I nfondato ?CO0

La NIV e in grado di ridurre il lo sforzo inspiratorio solo se si utilizzano elevate pressioni che generano elevati tidal volume

( superiori quindi ai valori di «ventilazione protettiva» ) e quindi aggravano il danno polmonare ,oltre a provocare distensione
gastrica , perdite aeree e discomfort.

Fra i predittori di fallimento (che si associa al self inflicted lung injury ) vi &
- Ventilazione minuto >11 L/min :

- tidal volumes > 9 ml/ kg del peso corporeo teorico che si associa al self inflicted lung injury
-FR: piu e alta maggiore sara la ventilazione / min ( VixRR)

He He , Critical care 2019
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Carteaux G et al ,. Crit Care Med 2016; 44: 282-290.



le pressioni ?

Randomized Controlled Trial > Intensive Care Med. 2025 May;51(5):861-869.

doi: 10.1007/s00134-025-07902-4. Epub 2025 Apr 30.

Low versus high positive end expiratory pressure in
noninvasive ventilation for hypoxemic respiratory
failure: a multicenter randomized controlled trial

&% N 2 )

Jun Duan * 7, Xiaoyi Liu * 2, Weiwei Shu * 3, Shijing Tian fingjin Yang

Anchao Song ®, Qin Liu 7, Ke Wang &, Fuxun Yang ?, Tao Huang ™, Lei Jiang 3, Yueling Hong »
Xiaoli Han 2, Zhi Ao 2, Linfu Bai 2, Yiwei Min 2, Wenhui Hu 3, Jiao He >

Il volume corrente (VT) risultava maggiore nel
gruppo PEEP bassa (mean difference: 0,8 mL/kg
PBW, p<0,01).

Non sono emerse differenze significative tra i
gruppi nella durata della N1V, ventilazione
invasiva, degenza in UTI o ospedaliera

Basso PS alta PEEP

Mengyi Ma * 3

Abstract

Purpose: To assess whether high positive end expiratory pressure (PEEP) reduces the rate of
noninvasive ventilation (NIV) failure in hypoxemic patients.

Methods: This multicenter, open-label, randomized controlled trial was conducted across seven ICUs
in China. Hypoxemic patients who received NIV via oronasal or nasal mask were randomized 1:1 to
either low PEEP (5 cmH:20) or high PEEP (10-15 cmH;0) groups, with inspiratory positive airway
pressure (IPAP) set at 10-20 cmH20 and 15-20 cmH20, respectively. The primary outcome was NIV
failure, defined as intubation, death, or therapy withdrawal (refusal of intubation despite need).

Results: Between January 11, 2022, and August 31, 2024, 380 patients (190 per group) were enrolled
in an intention-to-treat analysis. NIV failure occurred in 43% (82/190) of the low PEEP group and 32%
(61/190) of the high PEEP group (absclute difference: 11.1%, 95% CI 1.3-20.5%, p = 0.034). Within 72
h post-randomization, the low PEEP group exhibited lower PaOy/FiO; ratios (mean difference: - 31
mmHg, 95% CI - 38 to - 24) and higher tidal volume (0.8 mL/kg predicted body weight, 95% CI 0.5-
1.1) than the high PEEP group. However, the low PEEP group required higher support pressure (mean
difference: 2.9 cmH;0, 95% CI 2.7-3.1). Adverse events did not differ between the groups.

Conclusions: High PEEP during NIV may reduce treatment failure in patients with acute hypoxemic
respiratory failure, although this benefit may be partially confounded by higher tidal volume observed
in the low PEEP group. However, the interpretation of this effect should be carried out with caution as
the study has insufficient statistical power to detect a significant difference.

Keywords: Hypoxemic respiratory failure; Noninvasive ventilation; Positive end expiratory pressure.



Occhit o all o1 nterf act

Helmet sfruttando gli elevati flussi per la distensione (-200 |/sec)

Yoshida T.. Am RespirCrit Care Med 2017;195:98992.,Mauri T.Crit Care Med 2013;41:16643.,Morais CCA. Am RespirCrit Care Med 2018;197:1285296).
Taccone PCrit CareMed. 2004; 32(10):209®096 PatelBK. JAMA. 2016;315(22):243%41.
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Figure 1. Probability of Survival From Randomization to Day 20
NIV indicates noninvasive ventilation.



Attenzione alle false aspettative!!!!

il beneficio della ventilazione a bassa VT e piu significativo nei casi di ARDS lieve

Sheny,. Crit Care. 2019;23(1):254

Minore eil rapportoPaO2/ FiO2naggioree lapossibilitadi fallimento ( soprattutto
se<al50)

BellaniG, LUNG SAFEStudy Am JRespirCrit CareMed. 2017;195(1):6i777.



Prima di arrivare alla NIV concedetevi unostepintermedio ( se
cli nicamente possibil eé

The Impact of High-Flow Nasal Oxygen in the Immunocompromised
Critically I1l: A Systematic Review and Meta-Analysis

Michael C Sklar MDD, Alaa Mohammed WD, Ani Orchanian-Cheff WIISt, Lorenzo Del Sorbo MWD,
Sangeeta Mehta WMD), and Laveena Munshi WMD MSc

Intubation rate 46% NIV, 36% HFNC RESPIRATORY CARE ® DECEMBER 2018 VoL 63 No 12
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Fig. 1. A: Forest plot depicting HFNC compared to oxygen control {comtinuous oxygen therapy or noninvasive ventilation) on mortaliity
across rancdomized trials and observational studies. Mortality time point used was 90 d for Acoulay ot al and Frat ot al, hospital mortaity
for Tu et al and Roca ot al, and 28 d for Lemale et al, Coudroy et al, and Mokart et al. The results demonstrate a decreased mortality with
the use of HEFNC with a risk ratio of 0.72 {(95% Cl 0.56-0.93), IF a8% . P — .01 using a random effects model. B: Forest plot depicting the
effect of HFNC compared to oxygen controd (continuous oxygen thempy or noninvasive ventilation) on rates of mtubation across random-
ized trnals and obsorvational studies. The results demonstrate a decreased risk of mtubation with the use of HFNC with a rnsk ratio of 0.81
(9596 Cil 0.867-0.96), IF 349, P — .02 using a random offects model.



Ossigeno ad alti flussi

Ossigeno riscaldato ed umidificato fino a°&7

FiO2 stabili fino al 100% erogate con elevato flusso fino a
60 Ipm ottenuto miscelando ossigeno ( attraverso la
connessione ad un flussimetro ) e aria ambiente
attraverso una turbina

Maggiormente tollerato rispetto alla NIV

IschakiE. Eur RespirRev. 2017;26:145 \

Fig. 1. Optiflow high-flow nasal oxygen system.
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Altri vantaggi del flusso elevato

Riduzione del | avor o r es pi rwashoutdellospazibo morta ver s o
proporzionale al flusso
Control NHF

45 L/min 500ms

Nasafi  Nasal2

Riduzione rebreathing di CO2 (~5%) =

) J
( e
haryhgeal §

Moller W,. JAppl Physiol2015; 118: 15251532.

Tracheal ™~

B ) ! Lungs
Moller W,. JAppl Physiol2017; 122: 191197

Table 2. Half-times Ty of 5" Kr pas clearance in the
amterior and posterior parts of the nasal cavity, pharnx,
and trachea regions of interest of healtfiv volunteers during
I3 30 and 45 Fmin of nasal high flow

Half Time Tiz. =
R NMHF 15 L'min NMHF 3 Irmin MNHF 45 Lmim
Maszall 070 = .36 0353 = 17 030 = 011
MazalZ D0 = D34 069 = (L24* 048 = 11+
Pharvn TBOD = 705 6. 19 = 382 4.43 = 292
Trachea 373 = 66D 14300 = 1343 10.53 = Q.85 A
Values are means = S In all comparimenis, half-times comelabed with & —li‘jlillz Baseling ===== EGE NHF
MHF (Masall, oo — —0L55, P = 00]; Masal? oo — —0.57, 8 = 0.0]; pharyn,
cc = —04l, P = 0.01; rachea, cc — —0.51, P < 0.01). Nasall and Nasal2, Fig. 3. A: tracheal CO: concentration plotted against 5
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|dratazione delle ciglia e miglioramento di funzione e clearanamucociliare

Williams R.Crit Care Med 1996; 24: 1920929

Riduzione del costo metabolico richiesto per il riscaldamento e I'aumento dell'umidita relativa del
gas inspirato , maggiormente nei pazienti con ventilazione minuto aumentata

Dysart K,.RespirMed 2009; 103: 140QA.405.
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Il ricorso alla IVM nelle formapossiemichesi associa ad aumento della
mortalita e un aumento della durata della degenza

La NIV non ha dimostrato univocamente un vantaggio, quando la si usa
SoOono necessar.i cl c |helmet, gumd) lcan e a

ventilatori da «terapia intensiva»
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Figure 4. Forest plots for rates of intubation between the competing treatments. Crl indicates credible interval; OR: odds ratio.
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solo il 4.4% sono riacutizzazioni di BPCO con acidosi

23% of patients with COPD initially assigned to
high-flow nasal oxygen required rescue noninvasive ventilation.

In the noninvasive ventilation group, the therapy was

RESULTS Among 1800 patients, 1766 completed the study (mean age, 64 [5D, 17] years; 707
[40%] were women). The primary cutcome of endotracheal intubation or death at 7 days
occurred in 39% (344/883) in the HFNO group vs 38% (336/883) in the NIV group. In the
immunocompromised with hypoxemia patient group, the primary outcome occurred in 57.1%
(16/28) in the HFNO group vs 36.4% (B/22) in the NIV group; enroliment was stopped for
futility (fimal OR. 1.07: 95% credible interval [Erl] 0.81-139; nunlnfenunty pﬂsterlur
|:|r|::-I:;aIJ|Irt].|I [MPP], D Q= . —

prima ; o L5

D {DR 1.02 [95% Crl, 0.81-1. 26] NPP. 0.999). In the ACPE group. the primary outcd
occurred in 10.3% (14/136) in the HFNO group vs 21.3% (29/136) in the NIV group (OR, 0.97
fOR M[RS%(irI,IQ.?é-@% NPRED R Etﬂe hypaxgmic COVID-19 group, the primary outcome
occurred in 51.3% (223/435) in the HFNO group vs 47.0% (210/447) in the NIV group (OR, 113
[95% Crl, 0.94-1.38]; NPF, 0.997). In the COPD exacerbation with respiratory acidosis group,
the primary outcome ocourred in 28.6% (10/35) in the HFNO group vs 26.2% (11/42) in the
MIV group (OR, 1.05 [95% Crl, 0.79-1.36]); MPP, 0.992). However, a post hoc analysis without
dynamic borrowing across the 5 ARF patient groups revealed some qualitatively differemnt
in patients with COPD, immunocompromised patients, and patients with ACPE_T
incideris arinus adverse events was similar (9.4% of patients in HFNO g
NIV group).

AVEVA

CONCLUSIONS AND RELEVANCE Compared with NIV, HFNO met prespecified criteria for
noninferiority for the primary outcome of endotracheal intubation or death within 7 days in 4
of the 5 patient groups with ARF. However, the small sample sizes in some patient groups and
the sensitivity of the findings to the choice of analysis model suggests the need for further
study in patients with COPD, immunocompromised patients, and patients with ACPE.

delivered through a face mask using either a ventilator de-
signed primarily for invasive or noninvasive ventilation. In the



Physiological Comparison of High-Flow Nasal Cannula and Helmet Noninvasive Ventilation in
Acute Hypoxemic Respiratory Failure

Domenico Luca Griecol<, Luca 8. Menga!<, Valenia Raggi!?, Filippo Bongiovanm!<, Gian Marco
Anzellotti’?, Eloisa S. Tanzarella!<. Mana Grazia Boceil, Giovanna Mercurio!, Antonio M
Dell’ Anna'“, Davide Eleuteri', Giuseppe Bello'~, Riccardo Mavigha'~, Giorgio Conti'~, Salvatore
Maunzio Maggiore® and Massimo Antonelli!?

Measurements

Inspiratory effort

Fifteen hypoxemic patients with PaO2/F10,<200 mmHg received helmet NIV (PEEP=10 cmH,O, 50 - p=0.001
pressure support=10-15 emH,0) and HFNC (50 liters/minute) in randomized cross-over order. Arterial 4 ﬂ- 0.
blood gases, dyspnea and comfort were recorded. Inspiratory effort was estumated by esophageal . S 3{}_‘
pressure (Pgs) swings. Pgg simplified pressure-time product and transpulmonary pressure swings were E_':]" IEN ] L 2
measured. O, 20+
10+
0

HFENC Helmet NIV

AJRCCM Arficles in Press. Published on 05-November-2019 as 101164/ rcem 201904-08410C
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Noninvasive Oxygenation Strategies

in Adult Patients With Acute Hypoxemic

Respiratory Failure
A Systematic Review and Network Meta- Analysis

Tyler Pitre, MD; Dena Seraatkar, PhD; George V. Kachkovski, BSN, Gareth Leung, MPhil;

|(®) Gheck for updates

Erica Shifgold, B5c; Sebastian Dowhanik, MD, Federico Angrirnan, MD, MPH, Bruno L. Ferreyro, MD, PhD; m

Darnon C. Scales, MO, PhO; and Bram Rochwerg, MD

RESULTS: Thirty-six trials (7,046 patients) were included. It was found that helmet CPAP
probably reduces mortality compared with standard oxygen therapy (SOT) (231 fewer deaths
per 1,000; 95% CI, 126-273 fewer) (moderate certainty). A high-flow nasal cannula (HFNC)
probably reduces the need for invasive mechanical ventilation (103.5 fewer events per 1,000;
95% CI, 40.5-157.5 fewer) (moderate certainty). All noninvasive oxygenation strategies may
reduce the duration of hospitalization as compared with SOT (low certainty). Helmet bilevel
ventilation (4.84 days fewer; 95% CI, 2.33.7.36 days fewer) and helmet CPAP (1.74 days
fewer; 95% CI, 4.49 fewer-1.01 more) may reduce the duration of ICU stay as compared with
SOT (both low certainty). SOT may be more comfortable than face mask noninvasive
ventilation and no different in comfort compared with an HENC (both low certainty).

INTERPRETATION: A helmet interface for noninvasive ventilation probably reduces mortality
and the risk of mechanical ventilation, as well as the duration of hospital and ICU stay. An
HFNC probably reduces the risk of invasive mechanical ventilation and may be as
comfortable as SOT. Further research is necessary to understand the role of these interfaces
CHEST 2023; 164(4):913-928

in acute hypoxemic respiratory failure.
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Roca ORespirCare 2010;
Peters SGRespirCare 2013;

LengletH, RespirCare 2012;
-Dipende dallasituazioneclinica
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SztrymfB,. JCrit Care 2012prospectiveobservationastudy

Abdo WF, Crit Care 2012

- Mentre nei pazienti cronici se si utilizza un flusso adeguato (pf85 scende

BraunlichJ. Nasalhighflow improves ventilation in patients with COPD. International journal of COPD 2016
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Aln base al pH

A In base alla probabile risposta alla NIV

Aln base alla disponibilita di monitoraggio

Aln base alla disponibilita di personale esperto
Aln base al numero di organi compromessi

A in base alla necessita di sedazione
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Fig. 4 Percentage of patients with pH =>7.28 treated outside the
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trained staff are key to the success

Carlucci A, Delmastro M, Rubini F, Fracchia C, Nava S. Changes in the practice of non-invasive
ventilation in treating COPD patients over 8 years. Intensive Care Med 2003; 29: 419i 25.
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pH<a 7.25 di base e ad 1 h dalla NIV

Insufficienza respiratoria severameimgessiemicg PaO2/FiO2< 200)

Coinvolgimento di piu organi, sepsi e instabilita emodinamica

RR>35apmpreNIV e dopo 2 ore dalla NIV nei BPCO

RR>25 durante NIV nelle formpossiemichgostoperatorie e nei pazienti ematologici

Nel | 6ede ma p o lphxoav25 ena FEI<M30%, unanPA< a fifiHg sono
fattori predittoridi intubazione ; upH di 7.03 e ilcutoff predittivo di successo della NIV

Nava S, Hill N. Norinvasiveventilationin acuterespiratoryfailure. Lancet.2009;374:250.
OzyilmazE, UgurluAO, Nava S. Timing of noimvasiveventilationfailure: causes, risk factors, and potential remedies. BMittn Med. 2014;14:19.
Scala R, et. Gonorbidity and acutelecompensations of COPD requiring Aiomasive positivepressureventilation Intensive Carded. 2004;30:174i754.

Shirakabe Agt al :Predictingthesuccess of noninvasive positive pressure ventilation in emergency room for patients with acute hear(aildia 2010, 57:10v114.
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A chart of failure risk for noninvasive
ventilation in patients with COPD
exacerbation

M. Confalonieri*, G. Garuti”, M.S. Cattaruzza’, J.F. Osborn’, M. Antonelli*, G. Conti",
M. Kodric*, O. Resta’, S. Marchese’, C. Gregoretti** and A. Rossi, on behalf of the Italian
noninvasive positive pressure ventilation (NPPV) study group”™#

Patients with a Glasgow Coma Score <11, acute physiology and chronic health evaluation
(APACHE) Il >29, respiratory rate >30 breaths-min' and pH at admission <7.25 have a predicted
risk of failure >70%. A pH <7.25 after 2 h greatly increases the risk (>90%). The risk charts were



dove gestire Il paziente in base al pH di partenza?

sepH < 7.25 meglio in ambiente protetto

BrochardL,. N EnglJ Med 1995333:817 822.

Martin TJ, Am JRespirCrit Care Med 2000, 161:80813

sepH>7.3 e lo staff e formato anche in reparto

Plant PK. Lancet 355(9219):193193



Dove ventilo In base alla patologia

-edema polmonare acuto: anche in ambulanza

RoessleMS,. EmergMed J 2012;29:4094.

TemplierF,. Am JEmergMed 2012;30:7689.

- In caso ddnr: fuor i dal | 6 UTI
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25%)

VargasN. Aging Clin Exp Res 2014; 26: 61%23

2) Se e un do not intubate ma NON un do not camintensivalove
possonaessererogatecure INTENSIVE MA NON INVASIVE



E Il paziente anziano?
Ricoveroin rianimazionee ventilazionemeccanicanonsonodi per se
associate aattivaprognosineglianzianisenzgreesistentmalattie

respiratorie

Wood KA, Ely W. What does it mean to be critically ill and elderly? Current Opinion in Critical Care 2003j 20316

Estebam, AnzuetoA, FrutosVivar Fetal. Outcomeof olderpatients receiving mechanical ventilation. Intensive Care Med

2004, 30: 63D646.
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Nel 50% dei casi | 0et ™ gui da
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Table 2 Logistic regression

: . ; Odds ratio for refusal 95% CI P
analysis to identify factors
independently associated with  Nedical patient 5.96 1.26-28.2 0.02
refusal of ICU admission (C1 Examination by an ICU physician 5.75 1.21-27.2 0.02
confidence interval) Full unit 4.72 1.37-16.2 0.01
Age = 85 years 4.16 1.44-12.0 0.008

No help needed for toileting 0.04 0.21 <0.0001
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Age, invasive ventilatory support and outcomes
in elderly patients admitted to intensive care

Results: age- was strongly correlated with mortality among the invasively ventilated subgroup of patients and the multivariate
adjusted odds ratios increased progressively with every age increment (OR = 1.60, 95% CI = 1.01-2.54 for 6574 years old
and OR = 2.68, 95% CI = 1.58—4.56 for >75 years). I'or the patients not submitted to invasive ventilatory support, age was
not independently associated with in-hospital mortality (OR = 2.28, 95% CI = 0.99-5.25 for 65—74 years old and OR = 1.95,

95% CI = 0.82—4.62 for >75 years ¢
Conclusions: the combination df age and invasive mechanical ventilation |

Age should not be considered as a fa

lated to in-hospital mor

support in 1CU.

Fattori condizionanti
la mortalita :

age,

invasive mechanical
ventilation, organ
dysfunction, severity
of impairment on
admission, primary
cause for admission
and time between
hospital and ICU
admission

strongly associated with in-hospital mortality.
elderly patients not requiring invasive ventilatory

Table 2. Variables independently predictive of in-hospital
mortality by logistic regression

&

“Wariable

Odds ratio (95%0 CI)

Age (65—74 years) 1.68 (1.11-2.53) 0.013
Age (75—84 years) 2.44 (1.56—3.80) = 0.001
Medical admission 3.30 (2.17—5.00) = 0.001
Unscheduled surgery 2.08 (1.27-3.39) 0.003
APS, points 1.05 (1.03—1.07) = 0.001
Inwvasive ventilatory support 6.12 (4.04—9.29) = 0.001
Time hospital /TCU (davys) 1.03 (1.01—1.05) 0.011
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dal |l ontano 2011E¢.

Age and Ageing 201 |; 40: 444-450

Non-invasive ventilation in elderly patients

with acute hypercapnic respiratory failure:
a randomised controlled trial

STEFraANO Nava', MariO GRrassE, FRANCEsSCcO FANFULLAZ, GUIDO DoOMENIGHETT?, ANNALISA CARLUCCPE,

ANDREAS PERREN®, DANIELA DELL’ORSs0O?®, MIcHELE VITaccAa’, PERO CErRIANAZ, ZUHAL KARAKURTS,
ENrRICO CLiNi®

Conclusions: compared with SMT, NIV decreased the rate of meeting the ETT criteria and the mortality rate of very old

patients with AHRE NIV should be offered as an alternative to patients considered poor candidates for intubation and
those with a DNI order.

the importance ot using NIV not only as a palliative measure
but, also, as a preferential treatment when intubation 1s either
not wanted by the patient or questionable for the physician.

Le condizioni che limitano le possibilita di successo
rimangono sempre gli stessi



Il problema reale ¢ Il setting!!!!

The presence of delirium or dementia was not a
barrier for the indication or for the admunistranon of
NIV; the presence of a pneumogenatric team allowed
the symptoms to be controlled and the cooperation
of the subjects to be obtained. In addinion, NIV in a
non-ICU setting allows relanives to visit more frequently
and for longer time.* Moreover, the presence of a pneu-
mogeriatric team could promote hospital discharge, edu-
cation of caregivers, and selection of the best discharge
setting.

In conclusion, NIV is effective and safe also in very
old adults; this setting and this model of care qualify as a
valuable alternative to costly, busy intensive or subinten-
SIVe umits.

Table 1. Main Diagnostic and Therapeutic Procedures

Scheduled in the Pneumogeriatric Therapeutic Plan for
Very Old Patients Undergoing Noninvasive Ventilation

Definition of the therapeutic target, based on current and historical
health status.

Nutritional assessment and support.

Monitoring of fluids, electrolytes, and acid-base balance.

Execution of echocardiography, chest X ray, and dosage of N-terminal
pro-brain natriuretic peptide for screening and prognostic purposes.
Drug dose adjustment according to renal and hepatic function.
Reduction of polypharmacy by discontinuing unnecessary or
inappropriate medications.

Prevention of pressure ulcers using a validated protocol.

Prevention and treatment of constipation.

Prevention and treatment of delirium and dementia using
pharmacological and nonpharmacological therapies.

Early start of physical and respiratory rehabilitation.

Early removal of urinary catheter and voiding rehabilitation, as needed.
Negotiate with caregivers and social workers the destination and
health and social care needs at discharge.

Design and implementation of a training program for caregivers.

Simvtonee St MD Performing a comprehensive geriatric assessment at discharge and
e Coreees. D planning an integrated pneumogeriatric ambulatory follow-up.

Argrra Frro, NI

Raffacle Artornnelli Incalzi. MDD

Dreprartrsrrert of Geriatrics., Carrpries Bio-Medico Usiiversity.
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