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Jentzer et al J Am Heart Assoc. 2019

» M-CARS: Mayo CICU Admission Risk Score s | voe | A

Admission value of BUN | >23 mg/dL 1
» Derivato da un campione di 10004 pz 1S00e 10

Admission value of anion gap >14 1
| <14 | 0
» Validato su un campione di 2634 pz Admission Braden skin score | <12 2
13-15 1
\ : o7 Ak S o : >15 0
» Sette predittori di mortalita intra-ospedaliera e ———T [>1as T
<143 | 0
»L'IRA & uno dei 7 predittori: OR 2.145 (1.745-2.638) | "o~ @ L. | 2
No 0
Admission diagnosis of shock | Yes ' 2
No 0

Admission diagnosis 0 Yes 1
respiratory failure No : ‘ 0
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'r82% pz ammessi consecutivamente in UTIC in un periodo di 2 mesi in 25 ospedali degli US

» 1/3 necessitava di supporto respiratorio: il 3.1% HFNC, il 7% NIV e il 23.5% con ventilazione meccanica

invasiva.
Use of respiratory support by CICU admitting diagnosis

® Invasive mechanical ventilation  ® Non-invasive ventilation 8 High flow nasa

All CICU admissions (N=8_,240)

Cardiogenic shock (N=378)

General medical problem in cardiac patient (N=650)
Acute heart fallure (N=1,190)

Ventricular tachycardia/fibrillation (N=587)

-‘ I

Pulmonary embolism (N=156)

Metkus TS et al Crit Care Expl 2020

-
-
-

Valvular heart disease (N=652)
Hypertensive urgency/emergency (N=188)
Pericardial tamponade (N=2155)

Acute coronary syndrome (N=2,279)

Acute aortic syndrome (N=209)

Atrial tachyarrhythmia (N=445)

Unstable conduction disorder (N=460)
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THE FABULOUS FOUR

e Riacutizzazione di BPCO

* EPA cardiogeno

* |IRA in pazienti immunocompromessi

* Estubazione precoce nei pz BPCO
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Cos’e I'insufficienza respiratoria

L'insufficienza respiratoria e definita come la presenza di >2 criteri tra i clinici ed
emogasanalitici:

Esame clinico (distress respiratorio):

oDispnea ingravescente (da moderata a grave)

oTachipnea (> 25-30 atti/min)

oSegni di aumentato lavoro muscolare, uso della muscolatura accessoria, bilancia
toraco-addominale, alterazione stato mentale

Scambi gassosi (EGA):
oForma acuta o riacutizzazione di una forma cronica (PaCO, >50 mmHg, pH <7.35)
olpossiemia (PaO,/FiO,<300 mmHg)
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Cosa e la NIV? IPPV
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NIV: Presidi utilizzabili
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a) ULCERA DI 1ll GRADO SELLA NASALE b) ULCERE DI Il GRADO SULLE GUANCE
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3 Cosciente e collaborante Non cosciente
tato di o agitato (eventuale sedazione) e non collaborante

coscienza (sedazione)

pH normale o pH normale o pH<7.25 pH < 7,35
EGA 7 ?SCD:‘ {<7,35 7.25<pH<7.35 PF <200 P/F < 200
GA = A =i gk : :
a P.’F-::C}{JD ')“F':JJO pcog:’58 ""”*“f__‘]
pCO2<50 mmHg pC02>50 mmHg .
Supporto : s
ventilatono CPAP P BiPAF )
~ - -~ - ¥ -.'
Controllo EGA dopo 15 min .
far > b 1M
) AITE 3 ] o
\'1l:|r||j(:1ra.';]g1:; _._.-" |

J EGA in miglioramento

l l |

Eseguire EGA di controllo a 30 min, 1h, 3h, 6h
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«...allora il Signore Dio plasmo
'uomo con polvere del suolo e
soffio nelle sue narici un alito di
vita e I'uomo divenne un essere

vivente...»
GENESI 2,7
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«...lt is, rather, as antiquated as it
is inhumane and unsafe.. a
patient who is sick enough to
need continuous positive airway
pressure is sick enough to need
endotracheal tube»

Philippe Kittredge, CHEST, 70
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EUROPEE
2016 ESGGuidelies fa@¥he diagnosis and
treatment. & Bsheart failure
The Task Fore: II A 2 unt of acute and chronic
heart failuic or cne ) ty ‘ardiology (ESC) -
‘ CAN ADES
Clinical practice o ~f mnanjnvasive
positive-pressur. I A “7asive continuous
positive airwz; c.<or A are setting
NICE \

At~ heNo ufilizzo = 7 4gnosis and
~ routinario. Solo se
dispnea severaed

acidosi AMERICANE
Official ERGATA alit atawractice
guidelin€s T B tilation for
acute respire 0 hQ "
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Conventional oxygen therapy CPAP

Died Total Died Total
Rasanen et al, 1985 6 20 3 20
Bersten et al, 1991 4 ®20 2 19
Lin et al, 1995° 6 50 4 50
Edinburgh study 7 31 2 27
Pooled data* 23 121 11 116

*p<0-01, y* test for conventional oxygen therapy versus CPAP.
Effect of CPAP on predischarge hospital mortality: pooled data

*Sterano Nava, Annalisa Lariuccl
Respiratory Unit, Fondazione S Maugeri,
Istituto Scientifico di Pavia, via Ferrata 8,
27100 Pavia, Italy

1 Masip |, Betbesé AJ, Paez ], et al. Non-
invasive pressure support ventilation versus
conventional oxygen therapy in acute
cardiogenic pulmonary oedema: a
randomised trial. Lancet 2000; 356:
2126-32.

1126

Conclusions

THE LANCET -« Vol 357 « April 7, 2001

Bilevel positive airway pressure improves ventilation and vital signs more rapidly than
CPAP in patients with acute pulmonary edema. The higher rate of myocardial infarctions
associated with the use of bilevel positive airway pressure highlights the need for
further studies to clarify its effects on her.nodynamics and infarction rates, and to
determine optimal pressure settings. (Crit Care Med 1997; 25:620-628)

Napoli, 5-6 aprile 2024
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Noninvasive Ventilation in Acute
Cardiogenic Pulmonary Edema

The NEW ENGLAND JOURNAL of MEDICINE

Alasdair Gray, M.D., Steve Goodacre, Ph.D., David E. Newby, M.D.,
Moyra Masson, M.Sc., Fiona Sampson, M.Sc., and Jon Nicholl, M.Sc.,
for the 3CPO Trialists*

Standard Oxygen
Treatment CPAP or NIPPV Odds Ratio
Variable (N=367) (N=702) (95% ClI) P Value
Mean change at 1 hr after start of treatmentj;
Dyspnea scoref 3.9 4.6 0.7 (0.2 to 1.3) 0.008
Pulse rate (beats/min) 13 16 4 (1to6) 0.004
Arterial pH 0.08 0.11 0.03 (0.02 to 0.04) <0.001
Arterial PaO, (kPa) 0.7 0.6 12 (-2.6t00.1) 0.07

Arterial PaCO, (kPa) 0.8 1.5 0.7 (0.4 t0 0.9) <0.001
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ORIGINAL ARTICLE

Noninvasive Ventilation in Acute

Cardiogenic Pulmonary Edema
3CPO Trialists
26 centers randomized 1069 pts, 77.7+9.7 years; female 56.9%
July 2003-apr 2007= 0,9 pts/month:

100+
100+
S 95-
= 95-
S
2
3 90-
' Noninvasive ventilation 90~
F (CPAP or NIPPV) CPAP
5 g e
-8 85+ NIPPV
a Standard oxygen therapy
80+
V4 80-
O I 1 I | 1 ¢7
0 5 10 15 20 25 30 0 T . l T T )
0 5 10 15 20 25 30

Days Days
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Noninvasive Ventilation in Acute Hypoxemic
Nonhypercapnic Respiratory Failure: A Systematic
Review and Meta-Analysis

Xiu-Ping Xu, MD'; Xin-Chang Zhang, MD? Shu-Ling Hu, MD?; Jing-Yuan Xu, MD?; Jian-Feng Xie, MD’;
Song-Qiao Liu, MD, PhD?; Ling Liu, MD, PhD"; Ying-Zi Huang, MD, PhD’; Feng-Mei Guo, MD, PhD';

Yi Yang, MD, PhD'; Hai-Bo Qiu, MD, PhD!

NIV Standard oxygen therapy Risk Ratio Risk Ratio
Study or Subgroup __ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Brambilla 2014 2 40 7 41 121% 0.29 [0.06, 1.33] F
Zhan 2012 1 21 5 19 7.7% 0.18[0.02,1.41)
Squadrone 2010 3 20 15 20 18.2% 0.20[0.07, 0.59) e
Squadrone 2005 0 105 3 104 42% 0.14[0.01,2.71)
Hilbert 2001 13 26 21 26 319% 0.62[0.40, 0.95) -
Delclaux 2000 12 40 1" 41 259% 1.12[0.58, 2.24] -
Total (95% Cl) 252 251 100.0% 0.46 [0.24, 0.87] -
Total events 31 62
Heterogeneity: Tau®= 0.29; Chi*= 10.95, df= 5 (P = 0.05); F= 54% b 002 0*1 1 1*0 506

Testfor overall effect Z= 2.38 (P = 0.02)

Crit Care Med 2017; 45: e727-e733

Favours [experimental] Favours [control]
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REVIEW Annals of Internal Medicine

Meta-analysis: Noninvasive Ventilation in Acute Cardiogenic Pulmonary
Edema

Cui-Lian Weng, MD; Yun-Tao Zhao, PhD; Qing-Hua Liu, MM; Chang-Jun Fu, PhD; Feng Sun, PhD; Yan-Liang Ma, MD; Yan-Wen Chen, MD;
and Quan-Ying He, MD

Figure 1. Forest plot for in-hospital mortality.

Study, Year (Reference) CPAP Standard Therapy RR (95% CI) W (random), %
Events, n  Patients, n Events,n  Patients, n
Risinen et al, 1985 (24) 3 20 6 20 _.—‘— 050 (0.14-1.73) 72
Bersten et al, 1991 (25) 2 19 A 20 B B 053 (0.11-2.55) 4.7
Lin et al, 1995 (26) 4 50 6 50 —.-— 0.67 (0.20-2.22) 76
Takeda et al, 1997 27) 1 15 3 15 —.——— 033 (0.04-2.85) 27
Takeda et al, 1998 (28) 1 1 7 1" —_————| 0.14 (0.02-0.98) 33
Delclaux et al, 2000 (29) 7 22 7 20 B 0.91(0.39-2.14) 129
Park et al, 2001 (43) 1 S [ 10 ‘ - 3.32 (0.15-72.00) 13
Kelly et al, 2002 (30) 2 27 7 31 —.———--— 033 (0.07-1.45) 53
Crane et al, 2004 (44) o 20 6 20 - 0.08 (0.00-1.28) 1.6
L'Her et al, 2004 (32) 12 a3 14 a6 - 0.92 (0.48-1.76) 185
Park et al, 2004 (45) 1 27 6 26 +— 0.16 (0.02-1.249) 29
Plaisance et al, 2007 (17) 2 &3 8 61 —.—— 024 (0.05-1.09) 51
Gray et al, 2009 (12) 33 346 36 367 : 0.97 (0.62-1.52) 26.8
Random-effects model 69 672 110 697 $ 0.64 (0.44-0.92) 100
0.1 05 1 2 10
Study, Year (Reference) Bilevel Ventilation Standard Therapy sl RR(95% CI) W (random), %
Events, n  Patients, n Events, n  Patients, n

Masip et al, 2000 (33) o 19 2 18 & + 0.19 (0.01-3.69) 13
Levitt, 2001 (34) 3 21 3 17 —J— 0.81 (0.19-3.51) 55
Park et al, 2001 (43) 0 7 [ 10 i [
Nava et al, 2003 (35) 6 65 9 65 —ar— 0.67 (0.25-1.77) 125
Ferrer et al, 2003 (36) 1 15 2 15 0.50 (0.05-4.94) 23
Crane et al, 2004 (44) 5 20 6 20 —— 0.83 (0.30-2.29) 11.6
Park et al, 2004 (45) 2 27 6 26 e s 032 (0.07-1.45) 52
Weitz et al, 2007 (13) 1 13 1 10 - 0.77 (0.05-10.85) 1.7
Gray et al, 2009 (12) 34 356 36 367 0.97 (0.62-1.52) 59.8
Random-effects model 52 543 65 548 0.82 (0.58-1.15) 100

r T T T 1

RR (95% CI)
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Noninvasive Ventilation in

Acute Cardiogenic Pulmonary Edema
Systematic Review and Meta-analysis

Figure 2. Effects of Noninvasive Ventilation on Death

Figure 3. Effects of Noninvasive Ventilation on Need to Intubate

Mortality,
No. of Events/Total No.

Nors

Need to Intubate,
No. of Events/Total No.

Source Ventiation i
Source i
Continuous Positive Airway Pressure i
. X n o Continuous Positive Airway Pressure
Rasinen et ol 1885 712 3 B B
. H
——
- :
—_—
Kelly ot ol > 2 /27 3 =

Crane et o

Overal Category

Pa

noe Interval, 0.35-0.81

Noninvasive Pressure Support Ventilation

1 ¥y 17

.—.——.

Overal 42/389 78394

f T Yy L T TN

sonfidence Interval)
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

EUROPEAN The Task Force for the diagnosis and treatment of acute and chronic
SOCIETY OF heart failure of the European Society of Cardiology (ESC)

CARDIOLOGY™®

Recommendations for the management of patients with acute heart failure: oxygen therapy and ventilatory support

Recommendations Class* | Level® Ref«

Monitoring of transcutaneous arterial oxygen saturation (SpO;) is recommended. I

Measurement of blood pH and carbon dioxide tension (possibly including lactate) should be considered, espedially in
patients with acute pulmonary oedema or previous history of COPD using venous blood. In patients with cardiogenic lla
shock arterial blood is preferable.

Oxygen therapy is recommended in patients with AHF and SpO; <90% or PaO; <60 mmHg (8.0 kPa) to correct hypoxaemia. I

Non-invasive positive pressure ventilation (CPAP, BiPAP) should be considered in patients with respiratory distress
(respiratory rate 25 breaths/min, SpO; <90%) and started as soon as possible in order to decrease respiratory distress
and reduce the rate of mechanical endotracheal intubation. lla : 541-545
Non-invasive positive pressure ventilation can reduce blood pressure and should be used with caution in hypotensive
patients. Blood pressure should be monitored regularly when this treatment is used.

Intubation is recommended, if respiratory failure, leading to hypoxaemia (P20 ; <60 mmHg (8.0 kPa)), hypercapnia ’
(PaCO; >50 mmHg (6.65 kPa)) and acidosis (pH <7.35), cannot be managed non-invasively.
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NIV NELLO SHOCK CARDIOGENO

Use of noninvasive and invasive mechanical ventilation in cardiogenic @c,om,k

shock: A prospective multicenter study Int J Cardiol 2017 230: 191-197

Mari Hongisto **, Johan Lassus °, Tuukka Tarvasmaki 2, Alessandro Sionis <, Heli Tolppanen ®,
Matias Greve Lindholm d Marek Banaszewski , John Parissis ! Jindrich Spinar &, Jose Silva-Cardoso ",
Valentina Carubelli’, Salvatore Di Somma’, Josep Masip ¥, Veli-Pekka Harjola *

B)
1,04 Al (n = 219) MV (n = 137) NIV (n = 26) p-Value” Supplementary oxygen (n = 56)
Mortality, n (%)
0.8 In-hospital mortality 80(37) 62 (45) 5(19) 0.01 13 (23)
90-day mortality 89 (41) 67 (49) 7(27) 0.03 15 (27)
ICL/CCU length of stay, days 5(2—-10) 6(2—11) 4(2-8) 0.2 3 (1-7)
= 057 In-hospital length of stay, days 12 (7-25) 17 (10-27) 12 (7-27) 0.2 8 (4-18)
=
<
3
D 54 p : :
ropensity score adjusted
0,21
0,0

T T
0 30 &0 %

Time (days)
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NIV: Effetti emodinamici

- Reclutamento alveolare

{ Ritorno venoso sistemico (= PAM-PAD): t Resistenze polmonari
- Aumento volume alveolare

-+ PAM - Compressione venule intralobulari (+++)
- ¢+1 PAD Compressione arteriole intralobulari (++)

AN

t gittata cardiaca

N

G —
3 t 1 1 pressione iuxtacardiaca
e —
=
—
Y B £ 1.
Ventricolo destro: Ventricolo sinistro: - - 9 | - 9 [ "’ -9 ’
> - " > . : i
| pre-carico (se | pre-carico oy \" \, & 3 o
volemia non corretta) 1 1 post-carico _— «©>
t post-carico { compliance (se PEEP elevata) PEEP " pO, ’
(11 se PEEP > 10 cmH O) L -

Riduzione vasocostrizione

t pressione addominale
indotta dallipossia

(per abbassamento del diaframma)
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st : 23 : i Gestione della PEEP
Gli effetti emodinamici della pressione positiva

di fine €Spirazione Paziente con cuore Paziente con cuore
Marco Marini'"s, Giorgio Caretta?'s, Fabio Vagnarelli**, Fabiana Luca*’, Emilia Biscottini*", precarlo dlpe nte I tcanco d'pe nte

Alberto Lavorgna®, Vincenza Procaccini’®, Letizia Riva®, Gabriele Vianello®’, [CUDR Sang; (DOVOVOMAL, VErSATEYNG (i veninooine S Senos
Nadia Aspromonte'®*”, Andrea Mortara''**, Renata De Maria'?, Piera Capasso’, DEVICRIINGO MOS0 O v embols SNICH, VBulcunze mra\cs savry
Serafina Valente™"", Michele Massimo Gulizia'>""**

LOAONARS. dSInNong wnimoohing dix CHUNTANE O IOicH, O (Derenave)

cardormopaly wporrohcs osyutiva)

Evitare di iniziare s2 PAS < 90 mmHg Evitare di iniziare sa PAS < 90 mmHg
se PAS = 90 mmHMg se PAS = 90 mmMg
valutare stato volemico

- .
oL 0 ’-
'y - - — — r ' | .
P> 1260022 mm PVE < 12 a0 VI < 20 iy 1z EPd
oy S " M
o colasso « 0% 8 Collasan » 0% mrmng
ocC - 30 >
I ) ed aumerna a 10 g
GO00 30 min 28 wilerats @

nlusions o fouidi (es: 500 ce

rra con PEEP ¢ § rrrmHG
invoa con FEEF & 5 g & ringer lattalo)

ed aumarta a 7 5 ¢ 10 mmiHg
Ogr 30 ran &8 108erals &

»
recessye
| Cas0 di potersone

nzia con FEEP di 5 mmiHg

In 50 di ipolansione e :
L5ione di liquic (es: 500 ed aumentaa 7.5 e 10 mmiHg valutare stato volemico

MSONE G QU (88 500 ¢ -

: ogni 60 min s& todarata @ e " Ai (o
Gh finDee BlteK) y - 0 ed infusiona i kquidi (ee
necessana SO0 ¢C & rnger Eaman)

C

G Ital Cardiol 2017,18(6):505-512
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CONTROINDICAZIONI ALLA NIV

Stato neurologico compromesso
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Take home messages

* NIV e CPAP sono entrambe modalita efficaci in caso di EPA, perché
determinano una riduzione del distress respiratorio e del tasso di
intubazione endotracheale rispetto all’'ossigenoterapia convenzionale,
tuttavia I'impatto sulla mortalita non e ancora definito.

* NIV e indicata anche nei pazienti con AHF associata a malattia
polmonare e puo essere considerata anche nei pazienti con CS

* La corretta selezione dei pazienti e delle interfacce, I'applicazione
precoce, il raggiungimento di una buona sincronia tra i pazienti e il
ventilatore evitando perdite eccessive, un attento monitoraggio, una
gestione proattiva e, in alcuni casi una lieve sedazione , possono
determinare il successo della tecnica.
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Grazie per l'attenzione



