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CPAP, HFNC, NIMV = LOVE

You say love is just a four letter
word.

— Betr DL//OJT/ —
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COPD: altq compliance,
alta resistemnze
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Pazienti ipossici con
basso V/Q

ASL = lyjgegria CLON Fpeumologia




Usiamo lo stesso antibiotico?

Acidosi respiraforia Acidosi respiratoria

UL s e Lrmaeitl
Py Y v—,

Si ven’rllano a

Gnlsm
Dacarvule aaainNy

PN i

A 2 ngnteo mareon &
pancoie

Prioss Ghacions prasundogica
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Resistenza

=04
Compliance | ©=9:96 | Resistenza

ridotta aumentata

C=0.,8
Normale




Il vero P/E....]

1= Lpparia GRS Epzimologia




¥10cchio al P/F: da solo ti frega

P/F 230 P/F 230 P/F 230

=
FiO, 21% FiO, 21% FiO, 21%
Pa0, 48 Pa0, 48 Pa0, 48

PCO2 40 PCO2 30

A (A-a)02=2 A (A-a)02=52 A (A-a)02=65
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Pa0O2 standard

PaO, standard:
PaO, corretta per il grado di
iperventilazione:

EGA:

PaO2 64,PaCO2 29, sat% 93,pH 7.49

PaO2 standard-=
(1,66 x 29) +64 - 66.4= 4D 7
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PSV vs CPAP

I I W
e e e |

v NS UL

20
0 VAVAVANEERWANAWA -
02t N CPAP 10 psvio | Psv 15
PEEP 10 PEEP 5

Flow (L)

Pes (cm H,0)

Q 2
I
1=
S
2
m
o

Pdi (cm H,0)







&l Respiro rapido e superficiale

Volume corrente.

Volume spazio mortc-+

Volume alveolare

.',‘ | ;"
Spazio morto: 150 ml > NP

in adulto standard




&l Respiro rapido e superficiale

A/ ONAN NN \t_ _ N ). _ .

Nel paziente ipercapnico si
deve incrementare il Vt e
ridurre la FR

Vt 600, FR 15, Ve = 9 |/min

»VA=9-(Vdx FR) =
=9x(0,1560x15)=6.75




Come variano i volumi?

E I ristretti si riempiono poco e
velocemente e si svuotano
subito

’ NS e Nt

Gli ostruiti si riempiono
molto e lentamente e si
svuotano piano

time ()

JSTruito
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In corso di CPAP non esistono problemi di
interazione tra paziente e ventilatore

AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 162 200C

SNC

Pressurizzazione
-
vie aeree

Contrazione

\\\b\
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Non basta dare pressione...

ASL 1 - Imperia U.O. Pneumologia



Ventilazione Pressometriche
| Inspiration  Expiration
La variabile dipendente e il Vt, che dipende
dalle proprieta elastiche e resistive del
sistema respiratorio

|
| ?\ {\

L
Flo*.-_*.f Rate l(Z}_ |

In modalita pressometrica si puo
incrementare il Vt aumentando il livello di
pressione inspiratoria o la durata della

fase di pressurizzazione

—
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I trigger espiratori

Il ciclaggio Insp. — Esp. puo avvenire
- Atempo
—A flusso

— A volume

— A pressione
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Vt e Raw in BPCO: PSV mode

Vt: Flusso X Ti

Drive non
soddisfatto

Inspiratory flow L/s

Time s
+ =cycling with ET = 0.25 %




Vt in restrittivi parietali: ventil. pressometrica
R e .
In PSV si aggiunge anche C|Clagg|o I/E precoce




Le scelte ragionate

Quale impostazione del ventilatore
per quale problema:

Ristretti di parete:
Il Vt target si ottiene con alta pressione
e lungo Ti . L'espirazione e rapida
Modalita PCV

Quanta pressione? Ti12-15
Come allungae Ti? PS 15-30
PEEP 4-12
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Le scelte ragionate

Quale impostazione del ventilatore

per quale problema:
Ostruttivi:

Il Vt. Target si ottienee con poca pressione
e breve Ti. L'espirazione e lenta

Modalita PSV

Ti0,7-1,1 Come accorciare Ti?
PS8 -20
PEEP 5-8

Come allungare Te?
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' _Sovrassus‘renza e sua risoluzione

Spiraz. Freq.

&

o o )« Vq
3% 540
erd.paz. Trig. paz. i :
Stk : ard.paz. Trig, paz. Ti/Ttot
o s

IMe 0 PS, ,meno PEEP meno T| maggmr'e Vi

s .. AP Frea. [ T SEDSRlta | ——

T .
Modalits sttiva: PCV > 5 0.60 1

[ -
{ 1P AP Fieq.
- 1 (
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] A cosa serve la PEEP/CPAP?

PEEP per consentire Ventilazione:
bassa / da valutarsi

Paziente |lpercapnico

Ridurre PEEP intrinseca
Incrementare CFR

Stabilizzare VAS
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Air Trapping........ AUTO PEEP

| Inspiration Normal
Probabile Patient

Time

Air-trapping
_ _ AUTO PEEP
Expiration

100% 02

Frec. [ T. Insp. l Subida | E——

L - - -
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Perioperative Medicne | November 2009

Prevention of Atelectasis in Morbidly Obese Patients during
General Anesthesia and Paralysis: A Computerized Tomography
Study

Herrik Reimius MD: Lennart Jorgzon MD: Sven Gustatzon MD, PRD: Maznes Sundbom MDD, PRD: Olov Duvernoy, MD, PRD: Paolo Peloz MDD, PRD:
Goran Hedergtiornas, MD, PR D Flip Freden MDD, PR D

PEEP +
reclutamento

ZPEEP

ASL 1 - Imperia U.0. Pneumologia | ASL 1-MMG



ASL 1 - Imperia U.O. Pneumologia



Ostruzione VAS
o4 v
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Indicata per NIV e
CPAP




NIV in ipercapnici: il range giusto

| Iperinsufflazione

Polipnea Ritardo ciclaggio
Disconfort

Ipprcapnia

Sottoassistenza Sincronia P/V.  Aumento PEEPi
Adeguata Ve
Riposo MR
Gas OK
Eupnea
Vigilanza

Respiri inefficaci

Disconfort
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Quale supporto respiratorio?

i

Silenzia
ll. allarme
1 Espiraz.

" Reset
I_.;‘d el IA Allarme di priorita max A

Freq.

Vt VE
656 0.0

Perd.paz. Trig. paz. Ti/Ttot

25

100

15

PIP

Allarmi

L Gl

A Disconnessione Paz.

A Freq. Bassa

* Maschera:iil, Porta esp.: PEM
¥ Usare il menu per modificare
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& 10 step

NIV failure:

Come individuare il rischio?




NIV failure in AHRF

Ritesh Agarwal MD DM, Ashutosh N Aggarwal MD DM, and Dheeraj Gupta MD DM

Role of Noninvasive Ventilation 1n
Acute Lung Injury/Acute Respiratory Distress Syndrome:
A Proportion Meta-analysis

MORTALITY RATE G

Respir Care 2010:55(12):1653-1660

INTUBATION RATE

First | y First

Author Year N Fraction  95% CI Author Year N Fraction  95% CI
Rocker” 1999 10 » 040 0.16-0.70 Rocker" 1999 10 » 0.30 0.10-0.62
*Antonell” 2000 8 - 0.38 0.12-0.72 *Antonelli@ 2000 8 tn 0.38 0.13-0.72
Delclaux® 2000 40 0.38 0.24-0.53 Dekciaw® 2000 40  —lete 0.93 0.12-038
‘Hibet* 2000 64 075 063084 ‘Hilbert* 2000 64 —a— 069  057-0.79
Antonel® 2001 86 0.51 0.41-0.62 Antonell® 2001 86 = 0.30 0.22-0.41
‘Confalonieri 2002 24 0.33 0.18-0.54 ‘Confalonier® 2002 24 =i 025 012046
Farrar’ 2003 7 0.86 0.42-098 Ferer 2003 7 - 0.71 0.33-0.93
Cheung® 2004 20 0.30 0.14-053 Cheung® 2004 20 —a—t 0.15 0.05-0.38
Rana’’ 2006 54 0.70 0.57-0.81 Rana® 2006 54 —a— 0.48 0.35-0.61
Antoneli® 2007 147 0.46 0.36-0.54 Antonell® 2007 147 S e 0.28 0.21-0.36
Domenighett”™® 2008 12 * 0.33 0.13-0.62 Domenighetti® 2008 12 . 042 0.18-0.69
Yoshida™ 2008 0 0.18-0.44 Yoshida® 2008 0.10-0.33
AgarwaP' 200 46%) (30-86 036-076 W AgawaP 2009 35(y (19_69) 0.17-0.55
Overall 040 0.39-0.58 Overall 0 0.26-0.45

00 02 04 06 08 10

01 03 05 07 09 14




3 NIV failure in ARF: risk score 2017

Assessment of heart rate, acidosis,
consciousness, oxygenation, and respiratory
rate to predict noninvasive ventilation failure
in hypoxemic patients

HACOR score

Jun Duan’, Xiaoli Han, Linfu Bai, Lintong Zhou and Shicong Huang Category POiﬂtS
120 0
Freq.Card. H 5% |
ntensive Care (2017) 43:192- >7.35 0
::)OI 10.1 0Co7,.-'sg4§? 35—%1121353??3 ’99 p H A 7.30-7.34 2
7.25-7.29 3
<725 4
NIV failure: 215 pts Glasgow CcC 2, 7
Pneumonia 48% e
F) / F O >200 0
176-200 2
NIV sucess: 234 pts 151175 3
. 126-150 4
Pneumonia 60% 101-125 5
<100 6
Feq. Respir. R <30 0
31-35 1
36-40 2
41-45 3
>45 4




NIV failure in ARF: risk score 2017

-
100 0% .
05.R% 100 0%
91.0% = L60% - 0.9% I e
74.1% 11.1%
T5% =
31.8% St M™%
. ] 18.5%
gy 0T L% [ os%,
| | | S - e L—
0-1 2-3 45 6-7 39 10-11 =12 01 2.3 43 &7 9 L0-11 =12
180 163 157 116 3 48 &« Number of pts 01 135 124 a3 44 31 49
HACOH score & | hof NIV HACORIscore at 12 h of NIV
C 10% | 926%  ozene 1000 10008 962%
i amn 33.9% —
o IR 6498 LTt
8 056 F 4| % 40 0%

2 25%% 16.7% L ) 17.%%
('_U 7.5% T.6%

o1 23 R 61 9 10-11 >12 0-1 2-3 45 67 59 10-11 =12
MNumber of pre 206 108 b4 57 r{ p =3 33 Numbec of pes 170 L 60 i 13 16 2

HACOR scoce at 24 h of NIV HACOR score at 48 b of NIV

Dopo 24 ore Dopo 48 ore

-Necessita intubazione

HACOR SCORE >5

logia




NIV failure: Vt elevato

Failure of Noninvasive Ventilation for De Novo Acute
Hypoxemic Respiratory Failure: Role of Tidal Volume*

Guillaume Carteaux, MD"?3 Teresa Milldn-Guilarte, MD*; Nicolas De Prost, MD, PhD"*3 P/ F 1 7 7 / 1 2 2

Keyvan Razazi, MD"*% Shariq Abid, MD, PhD? Arnaud W. Thille, MD, PhD?;

Frédérique Schortgen, MD, PhD"%; Laurent Brochard, MD*®”; Christian Brun-Buisson, MD"*%; S A P S S CO re = 3 O / 4 1

Armand Mekontso Dessap, MD, PhD"%?

Crit Care Med. 2016 Feb;44(2):282-90

1000 30 success

32 failure Vt > 9,5 ml/Kg

80-
L 4
60-
40- p =0.003, Log rank test

L L L L
Vit < 9,5 ml/Kg
o 1 2 3 4 5 6 71
Days

Percentage of NIV failure
N
<

< Mean Vie up to H4 = 9.5 mlkg

4 Mean Vie up to H4 < 9.5 mlUkg
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) HFNC failure ROX: 2019

- Sat%/FiO2/FR >4,88 a 12 ore =
80% sopravvivenza  pme

a6 ore a 12 ore

Sat%96, Fi02 60%, FR 35
ROX= 4,57

123 succe
68 failure

8
Length of HFNC therapy (days) Length of HFNC therapy (days)

Pazienti con polmonite
123 succ. / 68 insucc.
S/F 187 / 1 06

APACHE -~
Ritardo d| |ntuba2|one

aumento morta“ta 6-12  12-24 2572 >72

Time to intubation (hours)

Relative risk of death
in the hospital




& 2° step

NIV failure:

Ruolo del paziente




Ptp: ruolo del drive respiratorio

Sforzi respiratori
durante VM

Ppl: -15
Ptp = +10 - (-15) § +25 cmH,0
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COVID-19 pneumonia: different respiratory
treatments for different phenotypes?

Luciano Gattinoni'’, Davide Chiumello?, Pietro Caironi®*, Mattia Busana', Federica Romitti', Luca Brazzi®
and Luigi Camporota®

Intensive Care Med (2020) 46:1099-1102
https//doi.org/10.1007/s00134-020-06033-2

L: low elastance, low V/Q, low lung weight, low
recruitability

' H: high elasatnce, high Right to left shunt, high lung
Il pClSSClgglO dal weight, high recruitability
fenotipo L a

que”O H é 24 PaO /FiO,

95 mmHg

favorito dagli
sforzi respiratori
eccessivi hon
sempre corretti . oo
da HENC/NIV W e |




Ventilator Induced Lung Injury

A Ventilation at low Iung volume

End expiration he ar'e)
LA DA 4 3 PEEP,

pronosupinazione

Atelectasis

Atelectrauma

B Ventilation at high lung volume Che fare? 2 \
)

Normal| A4~ Hypermﬂatlon Sy

Controllo Vt con
adeguate

strategie
ventilatorie

Air leaks




Il diaframma € colpito dal sovraccarico di

® lavoro ed e causa di danno polmonare con ==
gli sforzi respiratori.

~J =

Excessive unloading
Low diaphragm activity

Insufficient unloading
High diaphragm activity

TTTTLTT LI LD ................;, .............. ’ OXidatiVE Stl’ESS

& Protein synthesis

Il diafrmamma € a rischio di atrofia per

eccesso di support (durata e intensita)

""""""""""" Loss of mass [+
¥ ¥

4 Dysfunction # Atrophy

Diaphragm Weakness

ASL 1 - Imperia U.O. Pneumologia




& 3° step

A cosa serve Il supporto
respiratorio non invasivo?
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Reclutamento alveolare: le differenze

(overdistention) )
o

o
y

-

PL'\.V

AP

A / m
e critical opening pressure

s inhalation

(ZQ exhalation
© Uupper Inflection point
0 lower inflection point

infrapulmonary pressurs (mbar)
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HENC vs maschera Venturi

Physiologic Effects of High-Flow Nasal Cannula in Acute Hypoxemic
Respiratory Failure

Tommaso Mauri'?, Cecilia Turrini’*, Nilde Eronia*, Giacomo Grasselli', Carlo Alberto Volta®, Giacomo Bellani*®, and
Antonio Pesenti'?

HFNC > Maschera Venturi

nel ridurre sforzi
inspiratori e Ve nei
pazienti ipossici

MV corr (change from facial mask phase, %




Aumen’rando I|vello del flusso in HFNC
Sforzi mspma’roml
B Compliance |
M Recruitment
i Ossigenzaione

Partire da 60 I/min e ridurre per
mantenere il flusso massimo tollerato
dal paziente




Early Inspiratory Effort Assessment by Esophageal Manometry
Predicts Noninvasive Ventilation Outcome in De Novo Respiratory Failure
A Pilot Study American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4 | August 15 2020

Roberto Tonelli"?, Riccardo Fantini', Luca Tabbi', lvana Castaniere A
Giovanni Della Casa®, Roberto D’Amico®, Massimo Girardis®, Stefa 60 -
Alessandro Marchioni’ p=0.1
The magnitude of inspiratory Fail.
— 40 )
. ° ° (@) —
effort within the first 2 hours g =
‘9;, 5—H8
of NIV was an early and % 5o ] —"
accurate predictor of NIV + O
outcome at 24 hours 0 o NIV success
- TO
Time
Feature OR 95% CI P Value
APes <10 cm H50 post 2 h NIV 15 2.8-110 0.001
Vre > 9.5 ml/kg of PBW 7.9 1.5-72 0.02
HACOR score >5 post 2 h NIV 6.3 0.9-49 0.046
RR > 30 bpm 55 0.8-112 0.14
Pao,/Fio, ratio < 150 mm Hg 2 0.5-9.8 0.4
VTte/APL ratio < 0.33 ml/kg/cm H,0 2 0.4-9.8 0.36 IO ogia




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

Domenico Luca Grieco'?, Luca S. Menga'*, Valeria Raggi'*?, Filippo Bongiovanni'?, Gian Marco Anzellotti'?,
Eloisa S. Tanzarella'?, Maria Grazia Bocci'?, Giovanna Mercurio'?, Antonio M. Dell’Anna’+?, Davide Eleuteri'*?,
Giuseppe Bello"?, Riccardo Maviglia'?, Giorgio Conti'?, Salvatore Maurizio Maggiore®, and Massimo Antonelli'?

PO20

Conclusions:
As compared with HFNC in AHRF, helmet

NIV improves oxygenation, reduces dyspnea,
inspiratory effort, and simplified pressure—
time product,

(o)
n

Pressure-time pr

HFNC Helmet NIV
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NIV helmet vs mask

Effect of Noninvasive Ventilation Delivered by Helmet vs Face
Mask on the Rate of Endotracheal Intubation in Patients With

Acute Respiratory Distress Syndrome:

Published in final edited form as:
JAMA. 2016 June 14; 315(22): 2435-2441. doi:10.1001/jama.2016.6338.

Bhakti K. Patel, MD, Krysta S. Wolfe, MD, Anne S. Pohlman, MSN, Jesse B. Hall, MD, and
John P. Kress, MD

A Randomized Clinical Trial

Mask: 39, pneumonia 14 /Helmet: 44, pneumonia 23

La scelta della interfaccia deve consentire di

EE__ ‘mantenere PEEP alta per lungo tempo

4 3
S 0.501
= T
'é Face mask NIV
O
=
a 0.25-
Log-rank P=.02
0 T T T T T 1
0 15 30 45 60 75 90
Time From Randomization, d
No. at risk
Facemaslkk 39 20 18 18 18 18 17

Helmet 44 33 31 29 29 28 29




i A cosa serve la PEEP/CPAP?

Paziente ipossico

Ridurre atelettasia
Stabilizzare alveoli

Migliorare V/Q

PEEP per Ossigenare:
alta
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NIV « basic »

RidurreVolume corrente e

frequenza respiratoria Aumentare Volume corrente e

PEEP alta ridurre frequenza respiratoria
’ Polmone “bianco” PEEP da adeguare

Trasudalo
HFNC o~
CPAP

PEEP+PS

SL 1 - Imperia U.O. Pneumologia



Prima gli strumenti...?

Insufficienza respiratoria acuta:
CPAP/HFNC/NIV
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“Amico mio...li pisci, per pigliarli, li devi
sapere quando, donde e cosa ci piace di

mangiare...altrimenti ti attacchi...”

Peppino o’ Trigliarolo




