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Acute Heart Failure

European Journal of Heart Failure (2012) 14, 803-869 ESC GUIDELINES

EUROPEAN doi:10.1093/eurjhf/hfs105

SOCIETY OF
2

ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2012

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2012 of the European Society of Cardiology.
Developed in collaboration with the Heart Failure Association (HFA)
of the ESC

Authors/Task Force Members: John J.V. McMurray (Chairperson) (UK)*,

Stamatis Adamopoulos (Greece), Stefan D. Anker (Germany), Angelo Auricchio
(Switzerland), Michael Bohm (Germany), Kenneth Dickstein (Norway),

Volkmar Falk (Switzerland), Gerasimos Filippatos (Greece), Candida Fonseca
(Portugal), Miguel Angel Gomez-Sanchez (Spain), Tiny Jaarsma (Sweden),

Lars Kgber (Denmark), Gregory Y.H. Lip (UK), Aldo Pietro Maggioni (Italy),
Alexander Parkhomenko (Ukraine), Burkert M. Pieske (Austria), Bogdan A. Popescu
(Romania), Per K. Rennevik (Norway), Frans H. Rutten (The Netherlands),

Juerg Schwitter (Switzerland), Petar Seferovic (Serbia), Janina Stepinska (Poland),
Pedro T. Trindade (Switzerland), Adriaan A. Voors (The Netherlands), Faiez Zannad
(France), Andreas Zeiher (Germany).

European Journal of Heart Failure (2012) 14, 803-869
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Myocardial
Infarction

Cardiac Ischemia Arrhythmias and Sudden

tAtherosclerosis

Mechanical Ventricular Dysfunction Death
& Neurohumoral

Mechanisms

Remodeling Stage B
(structural
damagel/echo but
Remodeling E\:i?:rtg:r'r’::r:t asymptomatic)
Left Ventricle Hypertrophy
Diastolic Dysfunction _ Heart Failure StageC&D
RISK FACTORS
* Hypertension
. 3oror:ary:’futory Disease = Pump Failure Sudden
* Valvular disease
Stage A o Qbselty Death Death
* Diabetes
* Kidney disease
McMurray JJ, N Engl J Med 2010,362: 228-238
Shah AM, Lancet 2011,378:704-712
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Simultaneously
assess for

Urgent
action
if present

Dr A. Khoury

Suspected acute heart failure

History/examination
(including blood pressure and respiratory rate)

Chest X-ray
Echocardiogram or NP (or both)

Blood chemistry

ECG
Oxygen saturation

Full blood count

l i l

Ventilation/ Life-threatening Blood pressure
systemic arrhythmia/ <85 mmHg
oxygenation bradycardia?® or shock*

inadequate’*

\ \J ¥
* Oxygen » Electrical * Inotrope/
« NIV cardioversion vasopressor
* ETT and * Pacing + Mechanical
invasive circulatory
ventilation support
(e.g. IABP)

l l

Acute Acute
coronary mechanical
syndrome? cause/severe

valvular disease®

¥ ¥
* Coronary + Echocardiography
reperfusion » Surgical/
* Antithrombotic percutaneous
therapy intervention

European Journal of Heart Failure (2012) 14, 803-869
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Acute Respiratory Failure

In Heart Failure

It iIs due to:

*‘Hypoxemia (intrapulmonary shunt)
*Increased work of breathing
*Augmented O, consumption

*and ultimately leads to muscle fatigue

Dr A. Khoury IEMCC Istanbul 2013



Effect of Mechanical Ventilation

Acute Heart ._Failuri
* Reduced work of breathing from improved
pulmonary compliance

* Increased cardiac output from reduced pre-load and
after-load

* Reduced mitral regurgitation
* Unloads the respiratory muscles

Mehta, RESPIRATORY CARE - FEBRUARY 2009 VOL 54 NO 2

Jean-Damien Ricard and Damien Roux 2007
Dr A. Khoury IEMCC Istanbul 2013



Mechanical Ventilatio

m<—> Interface’ Remmmd Circuit! R Respiratory

Pevice
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The patient: Which Indications?

Noninvasive positive pressure ventilation in acute
respiratory failure: report of an International Consensus
Conference in intensive care medicine, Paris, France,
13-14 April 2000*

organisée conjointement par
ka SFAR, la SPLF et 1a SRLF

Ventilation Non Invasive

au cours de [insuffisance respiratoire aigué
{mowveau-né exclu)

Critical Care Assembly of the American Thoracic Society (ATS)
European Respiratory Society (ERS)

European Society of Intensive Care Medicine (ESICM)

Société de Réanimation de Langue Frangaise (SRLF)

-~
4
A

I'_._

E
T |
=
=
=]
L)
Ly
=
Ly
=
(b ]
(¥
—
o
L)
jab]

=
(b ]
LA
=
Q

[ s
o
&

@

[ap]

b
G

s

12 October, 2006
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The patient: Which Indications?

Exacerbation of
050) D)

Cardiogenic PE

Déecompensation de maladies neuromusculaires
chroniques et autres IRC restrictives
Mucoviscidose décompensée

Forme apnéisante de (a bronchiolite aigué
Laryngo-trachéomalacie

Aucun avantage démontré
IL ne faut probablement pas faire (G2-)

Pneumopathie hypoxémiante
SDRA
Traitement de I IRA post-extubation

Maladies neuromusculaires aigués réversibles

Situations sans cotation possible

SRLF, SFAR, SPLF, Paris Octobre 2006

Asthme Aigu Grave
Syndrome d'obésitée-hypoventilation

Bronchiolite aigué du nourrisson
(thors forme apnéisante)

Jean-Damien Ricard and Damien Roux 2007

Mehta, RESPIRATORY CARE - FEBRUARY 2009 VOL 54 NO 2
European Journal of Heart Failure (2012) 14, 803-869

Dr A. Khoury
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The respiratory devices:
Which Modes?

PrsSVY mode
COPD grade 1

* PPSV mode or CPAP (together with
optimal medical treatment!!!)

— Cardio PE grade 1

* BIPAP
* VAC

SRLF, SFAR, SPLF, Paris Oct 2006

Dr A. Khoury IEMCC Istanbul 2013 12



CPAP

Continuous
Flow Device

Dr A. Khoury
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ontinuous Positive
irway Pressure
PAP

eigr. cowr| [
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2 window defined by Bme, rather than by breath.

n this view, d

dizplayed in & window defined by tme, rather than by breath.
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Pressure Support Ventilation

Breath data (*.brb) Ffile path

H\program Files)asl5000%asldatalASLdata PR
OTAL\wlkraB4
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Conditions « Breath Tyvpe &

RETURN

Breath Mo, gﬁ Last Breath Mo, & |

{{I = I >I>>I

Parameter 3ain
Flows {rnouth) [Lfmin] v| % 10 v|
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PSV

Key for success...
Failure
Risk Leaks
Respiratory distress Incomfort
WOB Indication?
PS 5 20 cmH20
+

PEEP 5 e —— 10 cmH20

Total = PS+PEEP 10 4—»25 cmH20

Dr A. ¥noury =VICC Istanoul 2015 16



Which Contra-indications

« environnement inadapté, expertise insuffisante de l'équipe

- matiAant nAan o AcaanArant aAaitA AannAacant A la fashniAana

Inadequate environment, insufficient expertise
« coma (sauf coma hypercapniaue de linsuffisance respiratoire chroniaue [IRC])

Non compliant, agitated patient reluctant to the technique
« efat de choc, troubles du rythme ventriculaire graves

Coma (but hypercapnic of CRespF patient)

FH e Nl e e 1 D 0% D D e %l o 0 Nernd Sl D Sl 0 Y b i ed 0%l D% 0 S ol o 10l e 1T S

« pneumothorax non draing, plaie thoracique soufflante

« Obstruction des voies aériennes supérieures (sauf apnées du sommeil,
laryngo-trachéomalacie)

« VOmissements incoercibles

« hémorragie digestive haute

« traumatisme cranio-facial grave

« tétraplégie traumatique aigué a (a phase initiale SRLF, SFAR, SPLF, Paris Octobre 2006

Dr A. Khoury




Cardiogenic Pulmonary Edema:

PPSV vis CPAP

Dr A. Khoury IEMCC Istanbul 2013 18



Noninvasive Ventilation in
Acute Cardiogenic Pulmonary Edema Research

Systematic Review and Meta-analysis A comparison of continuous and bi-level positive airway pressure
o o 1 comen prrt s e i e . NON-iNVasive ventilation in patients with acute cardiogenic
I.1r i :l.||lll'.. iy I m: m:a‘nl't UC:I'I:III “r':'lJ an M“f'* - 1 :'ll'l'fl; m:ln:x“ Iy an. superionl . - -
::,:’I:I: |.'.I.I,I,',_:,.,.T.:IL||J Dbj:;mq:o sgslﬂn1I::;;rmm.:;1.r:mdlj;H;meIhe shoit-termefiect pu Imona w OEdema -4 mEta ana IYSIS
Wi i cof nonrwasive ventiation on majar dinical outcomes KWDk M H'D- 2 El.nd Karen WDng'
— - DataSowrcas M ECLINEand B BASE | fram inceptian toOctober 2005 and Cach.
Jewi Anigel Pxpsito, BS rane databases {lbrary ksue 4, 2008) were ssarched 1o 1dentfy ekevant andomized

rratraled triak and asterotic mais rablehed from o 1 15888 b Crinher

wiww glseviet ool oo atedjcard
Review REVIEW
Positive pressure ventilation in the management of acute and chronic Non-invasive ventilation in acute cordiogenic pu|monary

cardiac failure: a systematic review and meta-analysis oedema
. R Agarwal, A N Aggarwal, D Gupta, S K Jindal
Sumil }\'adarn__ Nt't'mj [’raﬁadn__ Rod . ']'u}:]_nr:__ Gregnr}: Y H. ]__ipa'!e= ...............................................................................................................................

Postgrad Med J 2005;81:637-643. doi: 10.1136/pgm|.2004.031229

CARDIOLOGY/ORIGINAL RESEARCH

. . - Tog: Jse of Noninvasive Ventilation in Emereency Department
Effect of non-invasive positive pressure ventilation The Use o R geney ek :
P P Patients With Acute Cardiogenic Pulmonary Edema: A Systematic

(NIPPV) on mortality in patients with acute cardiogenic Review
pulmonary oedema: a meta-analysis

Sean P. Collins, MD, MSC From the Department of Emergency Medicine, University of Cincinnati, Cincinnati, OH (Collins); the
Lisa M. Mielniczuk, MD Division of Cardiology. Brigham and Women’s Hospital, Boston, MA {Mielniczuk); the Division of
Join Victor Peter, Johnl Moran, Jennie Philps-Hughes, PetraGraham, Andrew D Bersten Heather A Whittin.gwm MD Pulmonary Critical Care, University Health Network, University of Toronte, Torento, Ontario, Canada
: ! (Whittingham); the Department of Otology and Laryngology, Massachusetts Eye and Ear Infirmary,
Mark E. Boseley, MD Boston, MA (Boseley); the Department of Otolaryngology, University of Ottawa, Ottawa, Ontario,
David R. Schramm, MD Canada {Schramm); and the Department of Emergency Medicine, Vanderhilt University, Nashville,

Alan B. Storrow, MD TN (Storrow).

Research

Efficacy and safety of non-invasive ventilation in the treatment of
acute cardiogenic pulmonary edema - a systematic review and

meta-analysis
Joo C Winck!, Luis F Azevedo??, Attamiro Costa-Pereira2S, Massimo Antonelli* and

Jeremy G Wyatt



NIPSV as effective and safe as
CPAP in CPE ?

* Medline & Embase randomised Clinical trials from 1980
till 2008

* 10 studies
* 1153 patients

3 different statistical models (fixed effects, random
effects and exact method).

Outcome : intubation rate, the hospital mortality & the occurrence of Ml

Agarwal R, Aggarwal A N, Gupta D, Singapore Med J 2009; 50(6) : 595
Dr A. Khoury IEMCC Istanbul 2013 20
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NIPSV as effective and safe as

CPAP iInCPE ?

CPAP NIPSV Odds ratio Odds ratio
Study or subgroup  Events Total Events Total M-H, Random (95% CI) M-H, Random (95% Cl)
1.1.1 Fixed airway pressure
Mehta et al (1987) 1 13 1 14 1.08 (0.06=19.31) —
Crane et al (2004) 1 20 1 20 1.00 (0.06-17.18) D
Subtotal (95% GI) 33 34 1.04 (0.14-7.87) el
Total events 2 2

Heterogeneity: Tau® = 0.00; Chi*=0.00, df = 1 (p =097} 1" = 0%
Test for overall effect: Z=0.04 (p = 0.97)

1.1.2 Variable airway pressure

Park et al (2001) 3 9 0 7 8.08 (0.35-187.32)
Cross etal (2003) 4 36 135 4.25 (0.45-40.08)
Bellone et al (2004) 1 22 2 24 0.52 (0.04-6.22)
Park et al (2004) 2 27 2 27 1.00 (0.13-7.67)
Bellone et al (2005) 118 2 18 0.47 (0.04-5.71)
Ferrari et al (2007) o 27 1 28 0.30 (0.01-7 63)
Moritz et al (2007) 1 59 2 50 0.41 (0.04-4.70)
Gray et al (2008) 8 348 13 358 062 (0.26-1.53)
Subtotal (95% CI) 544 542 0.78 (0.41-1.50)

Total events 20 23
Heterogeneity: Tau” = 0.00; Chi® = 5 53, df = 7 (p = 0.60); I” = 0%
Test for overall effect: Z=10.74 (p = 0.46)

Total (95% CI) 577
Total events 22 25
Heterogeneity: Tau® = 0,00; Chi* = 5.80, df = 9 (p = 0.78); I = 0%
Test for overall effect: Z =068 (p = 0.49)

576 0.80 (0.43-1.49)

- e

- a1

&

1 ]

r T

0.01 01
Favours CPAP

I 1
10 100
Favours NIPSV

CPAP NIPSV Odds ratio Odds ratio
Study or subgroup Events Total Ewvents Total M-H, Random (95% CI) M-H, Random (95% CI)
1.3.1 Fixed airway pressure
Mehta et al (1987) 2 13 1 14 2.36 (0.19-29.71) e ——
Crane et al (2004) 0 20 5 20 0.07(0.00-134) 44—+
Subtotal (95% CI) 33 34 0.44 (0.01-15.08) _..*.._
Total events 2 &

Heterogeneity: Tau® = 4.55; Chi* = 3.29, df = 1 (p = 0.07); I* = T0%

Tast for overall effect: Z = 0.46 (p = 0.65)

1.3.2 Variable airway pressure

Park et al (2001) 1 9
Cross et al (2003) ] 36
Bellone et al (2004) 2 22
Park et al (2004) 1 27
Bellone et al (2005) 1 18
Ferrari et al (2007) 2 27
Moritz et al (2007} 8 59
Gray et al (2008) 53 346
Subtotal (35% CI) 544

Total events 73

AW O N O Wwo

54

B6

7 2,65 (0.08-75.29)
a5 1.72 (0.38-7.82)
24 5.98 (0.27-131.66)
27 0.48 (0.04-5.64)
18 3.17 (0.12-83.17)
25 0.59 (0.09-3.84)
50 1.80 (0.51-6.39)

356 1.01 (0.67-1.53)

542 1.11 (0.77-1.59)

Heterogensity: Tau® = 0.00; Chi* =3.77,df=7 (p = 0.81); " = 0%

Test for overall effect: Z = 0.55 (p = 0.58)

Total (95% CI1)
Total events 75

577

72

576 1.08 (0.76-1.54)

Heterogeneity: Tau® = 0.00; Chi’ = 7.48,df =9 (p = 0.59), I = 0%

Tast for overall effect: Z = 0.43 (p = 0.67)

*

k t
001 041
Favours CPAP

T
10
Favours NIPSY

1
100

lIntubation Rate

|Hospital Mortality

Agarwal R, Aggarwal A N, Gupta D, Singapore Med J 2009; 50(6) : 595
IEMCC Istanbul 2013
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NIPSV as effective and safe as
CPAP in CPE ?

CPAP NIPSV Odds ratio Odds ratio
Study or subgroup Events Total Events Total M-H, Random (95% Cl) M-H, Random (95% CI)
1.2.1 Fixed airway pressure
Mehta et al (1997) 4 13 10 14 0.18 (0.03-0.93) —
Crane et al (2004) 3 20 9 20 0.22 (0.05-0.98) I —
Subtotal (95% CI) 33 34 0.20 (0.06—0.60) ‘
Total events T 19

Heterageneity: Tau® = 0.00; Chi® = 0.03, df = 1 (p = 0.87); I = 0%
Test for overall effect: Z = 2.85 (p = 0.004)

1.2.2 Variable airway pressure

Park et al (2001) 1 ] 0] 7 2.65(0.09-75.29) ™
Bellone et al (2004) 3 22 2 24 1.74 (0.26-11.51) s
Park et al (2004) 0 27 0 27 Mot estimable

Ferrari et al (2007) 8 27 4 25 2.21 (0.57-8.54) —1—
Meritz et al (2007) 2 59 3 50 0.55 (0.09-3.43) —
Gray et al (2008) 94 346 95 358 1.02 (0.73-1.43) :
Subtotal (95% CI) 490 489 1.07 (0.78—1.47)

Total events 108 104

Heterogeneity: Tau® = 0.00; Chi® = 2.21, df =4 (p = 0.70); I* = 0%
Test for overall effect: Z = 0.44 (p = 0.66)

Total (95% CI) 523 523 0.78 (0.39-1.55) ‘
Total events 115 123
Heterageneity: Tau® = 0.32; Chi’ = 10.45, df =6 (p = 0.11); I’ = 43% f f } |

T T T
p0.01 041 1 10 100
Test for overall effect: Z = 0.72 (p = 0.47) Favours CPAP Favours NIPSY

Less Myocardial Infarction

Agarwal R, Aggarwal A N, Gupta D, Singapore Med J 2009; 50(6) : 595
Dr A. Khoury IEMCC Istanbul 2013 22


http://www.sma.org.sg/smj/smjcurrent.html

Conference Proceedings

Noninvasive Ventilation in Patients
With Acute Cardiogenic Pulmonary Edema

Sangeeta Mehta MD FRCPC, Abdul Hakeem Al-Hashim MD FRCPC,
and Sean P Keenan MD FRCPC MSc

RE/PIRATORY
CIRE

Mehta, RESPIRATORY CARE - FEBRUARY 2009 VOL 54 NO 2
Dr A. Khoury IEMCC Istanbul 2013 23



CPAP vs standard therapy

Delclaux et al, 2000

Rasanen et al, 1985 ——
Bersten et al, 1991 —l——-—
Lin et al, 1995 ——
Takedaet al, 1997 L

Takeda et al, 1998 i

Park et al, 2001
Kelly et al, 2002

Park et al, 2004 =
L'Her et al, 2004

Crane et al, 2004

Overall

[
0005

Favours standard therapy

0:05 0-25
Favours CPAP
Bilevel ventilation vs standard therapy
Masip et al, 2000 i

Park etal, 2001

Levitt, 2001

Ferrer et al, 2003
Nava et al, 2003
Crane et al, 2004
Park et al, 2004

Overall

[ T
0-005 0-05

Favours bilevel ventilation

Dr A. Khoury

Favours standard therapy

Relative risk
(95% C1)

0:50 (0-14-1.73)
0-53 (0-11-2:55)
067 (0-20-222)
0-33 (0-04-2-85)
014 (0:02-0-98)
0.91(0-39-2-14)
3-30(0-15-72.08)
0-33 (0-07-1-45)
0-16 (0-02-1-24)
0-92 (0-48-1:76)
0-08 (0-00-1-28)
0.59 (0-38-0-90)

019 (0-01-3-71)
1.38(0-03-62-25)
0-81(0-19-3-51)
050 (0-05-4-94)
0-67 (0-25-1.77)
0-83(0-30-2:29)
0:32(0.07-1.45)

063 (0-37-1-10)

Weight
(%)

10-4
67
109
38
47
1922
19
75
41
285

e

1000

34
21
140

58

29:5
133

100-0

S

Mortality

Owerall

T
0-05

f
0-005

Bilevel ventilation vs CPAP

ventilation

T
0-25

=

T T 1
2 20

Favours standard therapy

Mehtaet al, 1997

Park et al, 2001
Martin-Bermudez et al, 2002
Bollaert et al, 2002

Cross et al, 2003

Bellone et al, 2004
Crane et al, 2004

Park et al, 2004

Bellone et al, 2005

Overall

L
0-005

Fawours bilevel ventilation

= H
: ]
1
-
{j‘_‘;::
T T T T ]
0-05 025 1 2 25 100
Relative risk
Favours CPAP

063 (0-37-1-10)

0-46 (0-05-4-53)
0-42 (0-02-8-91)
038 (0-08-1-85)
112 (033-3.79)
062 (0-16-2:39)
0-18(0:01-3-63)
11-00 {0-65-186-62)
2-00(0-19-20-77)
033(0-01-7-68)
075 (0-40-1-43)

100-0

75
44
16-4
275
224
46
51
75
42

100-0

Mehta, RESPIRATORY CARE - FEBRUARY 2009 VOL 54 NO 2
IEMCC Istanbul 2013
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CPAP vs standard therapy
Study Relative risk Weight
(95% Cl) (%)
Rasanen et al, 1985 ——.— 0-50 (0-23-1.07) 204 u
Bersten et al, 1991 - + 0-07 (0.00-1-15) 20 n u a I o n a e
Linetal, 1995 —-— 0.44(021-0.93) 214
Takeda et al, 1997 - 017 (0-02-1-22) 39
Takeda et al, 1998 ——— 025 (0-07-0-92) 85
Delclaux et al, 2000 i 0.91 (0-35-2-36) 14.4
Park et al, 2001 : 0-83 (0-25-2:76) 99
Hao et al, 2002 = : 012 (0-02-0-85) 39
Kelly et al, 2002 1-14 (0-02-55-73) 11
Park etal, 2004 —— 0-18 (0-04-0-72) 74
L'Her et al, 2004 —T— 053 (0-10-277) 56 L
Crane et al, 2004 ' - 3.00 (0-13-69-52) 1-6< Bilevel ventilation vs CPAP
Overall <= 0:44(029-066) 1000
I T T I ] 1
0.05 05 025 1 5 20 50 Mehta et al, 1997 L] 0-93(0-06-13-37) 65
Favours CPAP Favours standard therapy Park et al, 2001 0-18 (0:01-2.98) 59
Bollaert et al, 2002 ——- 140 (0-45-437) 35.8
Bilevel ventilation vs standard therapy Cross et al, 2003 L ; 0-26 (0-03-219) 10-2
Liesching et al, 2003 i 0-36 (0-02-8.06) 4.8
Bellone et al, 2004 i 1-83 (018-18.-84) 86
Masip et al, 2000 —— 0-16 (0-02-1-19) 79 i
: Crane et al, 2004 1.00 (0:07-14-90) 6.4
Parket al, 2001 - 0-15 (0-01-2.45) 4-4 parketal, 2004 1.00 (0-15-6:59) 131
Levitt, 2001 —.'— 0-58 (0-22-1:50) 252 Bellone et al, 2005 . 2-00 (0-20-20-15) 87
Ferrer et al, 2003 : . 0.50 (0-05-4-94) 63 Overall = 0-94 (0-48-1-86) 100-0
) 4715 : T T T T T 1
Mava et al, 2003 . 0-81(0:43-1-55) 383 0-05 05 0.25 1 2 2% 100
) : Relative risk
Crane et al, 2004 300(013-69-52) 35 Favours bilevel ventilation Favours CPAP
Park etal, 2004 —— 018 (0.04-072) 144
Overall <i’;> 0-50 {0-27-0-90) 100-0
r T T T T 1
0-05 05 025 12 25 100
Favours bilevel ventilation Favours standard therapy

Mehta, RESPIRATORY CARE - FEBRUARY 2009 VOL 54 NO 2
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Conference Proceedings

Noninvasive Ventilation in Patients
With Acute Cardiogenic Pulmonary Edema

Sangeeta Mehta MD FRCPC, Abdul Hakeem Al-Hashim MD FRCPC,
and Sean P Keenan MD FRCPC MSc

There were important methodological limitations in many of the trials, such as
lack of blinding and inclusion of only a proportion of patients who presented with

ACPE, which restricts the generalizability of these results to all patients with
ACPE.

It remains to be determined in the current era of ACPE therapy whether CPAP or
NIV confer a mortality benefit. At this time we cannot conclude that NIV offers
any advantages over CPAP.

Mehta, RESPIRATORY CARE - FEBRUARY 2009 VOL 54 NO 2
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Dr A. Khoury

Carteaux, Chest 2012; 142(2):367-376

I[IEMCC Istanbul 2013 27



Respiratory Circuit?

= 3

A. Khoury J Crit Care. 2008 Sep,;23(3):449
Dr A. Khoury IEMCC Istanbul 2013 28



Parameter Gain

Flows {mouth) [L/min] v| =10 v| Trace 1

T =

volume (patient) [mL] v| %1 v| T'ECE :

race
Fressure {mouth} [cmHZC] vI 3 100 v| Trace 4
Volume: 800 ml ressre (e ST | e | (I ) e
u TUPEF ¥4 | ]

Lmas, )

1800,00 |

BIPAP
(leakage)

Time {seconds

—
Parameter Gain
Flows {mouth) [Limin] v| x 10 vI Trace 1
Trace 2
wolurne (patient) [mL] v| w1 v|
Trace 3
Pressure fmouth) [crmH20] v| = 100 vI Trace +

volume: 1 057 ml Pressure {muscle) [crmH2G] ~| x| I[ﬁ :::: ﬁr

PPSV
(valves)

-1000, 00 - ——
o

g "
3,0 3,2 3,4 3,6 3,8 4,

A. Khoury J Crit Care. 2008 Sep;23(3):449
Dr A. Khoury IEMCC Istanbul 2013 29



Physiological effects of different interfaces
during noninvasive ventilation for acute

respiratory failure*
Amanda Tarabini Fraticelli, MD; Francgois Lellouche, MD; Erwan L’Her, MD;
Solenne Taillé, BioMedEng; Jordi Mancebo, MD; Laurent Brochard, MD

INSPIR’AID FULL FACE

Integral Large oro-
mask with nasal mask
the largest with a large|
| internal internal |
volume volume

: ‘ (977 ml) (163 ml)

AIRVIE ORACLE

Small oro-  Mouth piece

nasal mask without
with a internal
moderate volume
internal
volume -
(84 ml) Crit Care Med 2009
Vol. 37, No. 3
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* The internal volume of the masks had no
apparent short-term:

* dead space effect on gas exchange
* minute ventilation
* patient’s effort

* So with the exception of mouthpiece, interfaces
may be interchangeable provided adjustment of
the ventilatory device parameters are performed.

Crit Care Med 2009 Vol. 37, No. 3
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Where?

Key determinant for success
*‘Dedicated personnel

*Specific Training of the team +++ (RN, Physiotherapist...)

*Clear guidelines for implementing NIV

Intensive Care Unit
Possible in ED 2?77

Dr A. Khoury IEMCC Istanbul 2013 32




* Yes !l

Heart Failure

In the ED...

Eﬂ_

S

[ ] ETI
W nERY
[] O, inhalation
rate of NPPV rate of NPPV
< 27.2% > 66.5% .

2005 2006 2007

2009 2010
year

Akihiro Shirakabe, Journal of Cardiology (2011) 57, 107—114
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when Pressure is Positive: A Literature Review
of the Prehospital Use of Continuous Positive

IIII{()HEII\E
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Pre hospital ?

Airway Pressure

Brere Williams, PhD; Malcolm Boyle, PhD; Nicole Robertson, BEH-P; Coco Giddings, BEH-P

Cochrane, Medline, EMBASE, and CINAHL >> end of May
2012.

CPAP in the prehospital environment, specifically in the
treatment of heart failure and ACPE

1,253 articles, 12 of which met the inclusion criteria.

Reduced short-term mortality as well as reduced rates of
endotracheal intubation

Improve patient vital signs during prehospital transport
and reduce myocardial damage.

Williams B, Prehosp Disaster Med. 2013;28(1):1-10, Epub, Ahead of prmt
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Pre hospital ?

Mobile Intensive Care Unit
(SAMU)

*Dedicated Personnel
*Trained

°Indications

Lab facilities (EPOC)

Dr A. Khoury IEMCC Istanbul 2013 35



Pre hospital ?
CPAP Devices

* Boussignac®
(Vygon)

* CPAP Systems
(Vital Signs, inc)

* WhisperFlow®
(Respironics)

Dr A. Khoury IEMCC Istanbul 2013
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Weinmann
medumat

Elisée 250

Dr A. Khoury

Hamilton T1

IEMCC Istanbul 2013

Oxylog 3000
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What about if NIV fails?

Intubation and invasive MV without delay If:

*ARF with respiratory exhaustion
*Hemodynamic instability
*Cardiogenic shock

*Impaired consciousness -
*Severe cardiac arrhythmias

Dr A. Khoury IEMCC Istanbul 2013 38



Invasive MV

3. Initial ventilatory parameters: VT: 6 to 8 mL/kg*
espiratory rate: 15 bpm
Fi02: 100%
PEEP: 5¢m H20
I/E ratio: 1:1
Inspiratory flow: 40—-60 L/min

5. Measure plateau pressure with initial parameters and adjust if
pressure >30cm H20

European Journal of Heart Failure (2012) 14, 803-869

Jean-Damien Ricard and Damien Roux 2007
Dr A. Khoury IEMCC Istanbul 2013



Conclusion

* NIV is an excellent indication for Heart Failure patients
* Unless contraindication

* Closely watch the initial phase of NIV to quickly predict
success or failure

* The earliest its used, the better the outcomes
* Impacts long time survival

~ il




Thank you for your
attention...
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