














Noninvasive positive pressure ventilation in
the acute care setting: where are we? . Ambrosino** and 6. vagheggint

1):.\=]8 =<8 Reported contraindications for noninvasive
ventilation

Cardiac or respiratory arrest

Severe encephalopathy

Severe gastrointestinal bleeding

Severe haemodynamic instability with or without unstable cardiac angina
Facial surgery or trauma

Upper airway obstruction

Inability to protect the airway and/or high risk of aspiration

Inability to clear secretions

Ambrosino N et al. Eur Respir J 2008; 31:874-886



Noninvasive positive pressure ventilation in
the acute care setting: where are we? . Ambrosino** and 6. vagheggint

Suggested minimum monitoring of noninvasive positive pressure ventilation during acute respiratory failure
Target Tool
Clinical
Sensorium KEwy and MatrHay [107] scale, Glasgow Coma Scale
Dyspnoea Borg Scale, Visual Analogue Scale
Respiratory rate Clinical, ventilator monitor
Respiratory distress Use of accessory muscles, abdominal paradox
Mask cornfort Clinical
Compliance with vertilator setting Clinical
Vital signs Clinical
Physiology
Arterial oxygen saturation Pulse oximetry, arterial blood gas sample (frequently during first hours)
Arterial blood pressure Clinical, monitoring (noninvasive)
ECG
Ventilator setting
Air leaks Clinical, ventilator monitor
Patient—ventilator interaction Clinical, ventilator monitor
Set parameters Ventilator monitor

Ambrosino N et al. Eur Respir J 2008; 31:874-886






Survey of sedation practices during noninvasive positive-pressure
ventilation to treat acute respiratory failure

John W. Devlin, PharmD, FCCM, FCCP; Stefano Nava, MD; Jeffrey J. Fong, PharmD; Imad Bahhady, MD;
Nicholas S. Hill, MD, FCCP

NPPV Pts Receiving
Sedation Therapy
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Devlin JW. et al. Crit Care Med 2007; 35:2298-2302



Number of Respondents (%)

Survey of sedation practices during noninvasive positive-pressure
ventilation to treat acute respiratory failure
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Survey of sedation practices during noninvasive positive-pressure
ventilation to treat acute respiratory failure

North America Europe
NPPV in ARF =25% 37 % P <0.01 68 %
Sedation 41 % P < 0.01 24 9%
Analgesia 48 % P <0.01 35 %
Hand restraints 27 % P < 0.01 16 %

ICU non-ICU

Sedation 42 % P <0.01 24 %
Analgesia 50 % P <0.01 34 %
Hand restraints 27 % P < 0.01 16 %

Devlin JW. et al. Crit Care Med 2007; 35:2298-2302



Invasive and noninvasive
mechanical ventilation are
non-competitive, but rather

complementary
treatment strategies

noninvasive I I

Severity of disease




G. Conti Noninvasive vs. conventional mechanical
M. Antonelli

P. Navalesi ventilation in patients with chronic obstructive
T poece pulmonary disease after failure of medical
G. Spadetta treatment in the ward: a randomized trial
G. U. Meduri
- 7.55
% 140
€ 1 7.45
NPPV (n=23) | Intubation (n=26) E 120
Q 400 + 4 7.35
pH 7.20 + 0.05 | 7.20 + 0.05 :_g
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Conti G. et al. Intensive Care Med 2002; 28:1701-1707



N o n i n Va Si Ve P 0 Siti Ve- P re S S u re Gumersindo Ginzalez Diaz, MD: Andres Carrillo Alcaraz, MD:
Juan Carlos Pardo Talavera, MD; Pedro Jara Pérex, MD:

Ventilation To Treat Hypercapnic Coma o s R, MD; P Gt orlbs, ;o
i H Nicholas S. Hill, MD, FCCP
Secondary to Respiratory Failure* M. e

GCS S 8 (n=95; 69% with COPD)

NPPV Therapy

Variable | At Start After 1 h | p Value
Pao,/F10, ratio 139 = 43 189 = 42 < 0.001
Arterial pH 7.13 = 0.06 7.22 + 0.05 < 0.001
Paco,, mm Hg 99 £ 18 81 = 19 < 0.001
GCS 6.5+ 1.7 105 = 2.4 < 0.001
RR, breaths/min 27 + 10 28 + 6 0.652
HR, beats/min 109 = 15 107 = 14 0.036
BP, mm Hg

Systolic 150 + 24 153 = 20 0.262
Diastolic 72 £ 14 69 £ 12 < 0.001

GCS = Glasgow Coma Scale Diaz GG et al. Chest 2005; 127:952-960



Raffaele Scala Noninvasive versus conventional ventilation

Stefano Nava

Giorgio Conti to treat hypercapnic encephalopathy
Massimo Antonelli . . » .
Mario Naldi in chronic obstructive pulmonary disease

Ivano Archinucci
Giovanni Coniglio

Nicholas S. Hill NPPV vs. CMV
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Scala R. et al. Intensive Care Med 2005; 33:2101-2108



Noninvasive Mechanical Ventilation in the Weaning of Patients
with Respiratory Failure Due to Chronic Obstructive
Pulmonary Disease
Stefano Nava, MD; Nicolino Ambrosino, MD; Enrico Clini, MD; Maurizio Prato, MD;

A Ral]dﬂ'mized Contru“ed Tria] Giacomo Orlando, MD; Michele Vitacca, MD; Paolo Brigada, MD; Claudio Fracchia, MD;
’ and Fiorenzo Rubini, MD
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Nava S. et al. Ann Intern Med 1998; 128:721-728



Noninvasive Mechanical Ventilation in the Weaning of Patients

with Respiratory Failure Due to Chronic Obstructive

Pulmonary Disease
A Randomized, Controlled Trial

Stefano Nava, MD; Nicolino Ambrosino, MD; Enrico Clini, MD; Maurizio Prato, MD;
Giacomo Orlando, MD; Michele Vitacca, MD; Paolo Brigada, MD; Claudio Fracchia, MD;

and Fiorenzo Rubini, MD

NIV (n-25)

Invasive (n-=25)

Weaned at day 60
60-days-survival
Duration of MV
Duration of ICU-stay

Nosoc. Pneumonia

MV = Mechanical Ventilation

88%
92%
10 £7d
15 £5d

0%

68%

72%

17 £12d

24 14 d
28%

Nava S. et al. Ann Intern Med 1998; 128:721-728



Noninvasive Ventilation during Persistent
Weaning Failure
A Ran domized ContrOI Ied Trial Miquel Ferrer, Antonio Esquinas, Francisco Arancibia, Torsten Thomas Bauer, Gumersindo Gonzalez,

Andres Carrillo, Robert Rodriguez-Roisin, and Antoni Torres

COPD in nearly 50% of patients
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Ferrer M. et al. Am J Respir Crit Care Med 2003;168:70-76



NONINVASIVE VENTILATION FOR ACUTE EXACERBATIONS OF CHRONIC OBSTRUCTIVE
PULMONARY DISEASE

LAURENT BROCHARD, M.D., JORDI MANCEBO, M.D., MARC WYSOCKI, M.D., FREDERIC LOFAsO, M.D.,
GIORGIO CONTI, M.D., ALAIN RAUSS, M.D., GERALD SIMONNEAU, M.D., SALVADOR BENITO, M.D.,
ALESSANDRO GASPARETTO, M.D., FRANCOIS LEMAIRE, M.D., DANIEL ISABEY, P1.D., AND ALAIN HARF, M.D.

2 Noninvasive ventilation

154
Bl Standard treatment

104 Intubation within the first 12 hours:

Mo. of Patients

e /4% in the standard group

!l:l

LT LT R~ O S S
R o

Endotracheal Intubation Brochard L. et al. N Engl J Med 1995;333:817-822



Incidence and causes of non-invasive mechanical
ventilation failure after initial success

Maurizio Moretti, Carmela Cilione, Auro Tampieri, Claudio Fracchia, Alessandro
Marchioni, Stefano Nava

Acute exacerbation of COPD

137 31 |

Pati +h 23% ~ Patients with late
HIEEmES T " NIV-failure after

NIV success* primary NIV-success*

*NIV > 24 Std.
Moretti M. et al. Thorax 2000;55:819-825



No. of patients with “late failure”

Incidence and causes of non-invasive mechanical
ventilation failure after initial success

Maurizio Moretti, Carmela Cilione, Auro Tampieri, Claudio Fracchia, Alessandro
Marchioni, Stefano Nava

Late NIV failure:

e l[ower pH at admission

e higher complication rates

e ICU-Mortality

e 92% when NIV was continued
| | | | | e 53% when intubation was performed

3 4 5 6 7 8 9 10 1" 12 13
Days from ICU admission

Moretti M. et al. Thorax 2000;55:819-825



CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Readmission rates and life threatening events in COPD
survivors treated with non-invasive ventilation for acute

hypercapn

ic respiratory failure

C M Chu, VL Chan, AW N Lin, WY Wong, W S Leung, C KW Lai
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Chu CM. et al. Thorax 2004; 59:1020-1025



CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Readmission rates and life threatening events in COPD
survivors treated with non-invasive ventilation for acute
hypercapnic respiratory failure

C M Chu, VL Chan, AW N Lin, WY Wong, W S Leung, C KW Lai
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A pilot trial of non-invasive home ventilation after
acidotic respiratory failure in chronic obstructive
pulmonary disease

A. P. S. Cheung, V. L. Chan, J. T. Liong, J. Y. M. Lam, W-S. Leung, A. Lin, C-M. Chu
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Cheung APS. et al. Int J Tuberc Lung Dis 2010; 14:642-649



... at present
long-term NIPPV cannot be recommended

for the routine treatment
of patients with chronic respiratory failure
due to COPD ...

NIPPV = noninvasive intermittent positive pressure ventilation

updated December 2009 edition of the GOLD Report



% Continuing NIPPV

Probability of continuing nasal intermittent
positive pressure ventilation (N = 172)

100 Poliomyelitis
\ Tuberculosis
\ Neuromuscular
80 - \ Kyphoscoliosis
60 - \
40 - COPD
20 -
Bronchiectasis
0 \ \ \ \ \
0 1 2 3 4 5

Years
Simonds AK. et al. Thorax 1995; 50:604-609



A Meta-analysis of Nocturnal {7 e ey 1 o o Feet
Noninvasive Positive Pressure /@ et Jome b andfoer s Colfuein 3D 7eer
Ventilation in Patients With Stable

COPD*

Treatment Effect

I |
Outcomes Mean 95% Confidence Interval
FEV;, L 0.02 — 0.04.,0.09
FVC, L — 0.01 — 0.14.0.13
PImax, cm H,O 6.2 0.2,12.2
PEmax, cim H,0 18.4 — 11.8,48.6
Pao,, mm Hg 0.0 — 3.8,3.9
Paco,, mm Hg — 1.5 — 4.5,1.5
6MWT, m 27.5 — 26.8.81.8
Sleep efficiency, %  — 4.0 — 14.7.6.7

Wijkstra PJ. et al. Chest 2003; 124:337-343



- i Peter |. Wijkstra, MD, PhD; Yves Lacasse, MD; Gordon H. Guyatt, MD, FCCP;
A M eta a n a Iys Is Of N o Ctu rn a I Ciro Casanova, MD, PhD; Peter C. Gay, MD, FCCP;
N 0 n i nvas i ve Po s i t ive P ressu re Jeffry Meecham Jones, MD; and Roger S. Goldstein, MD, FCCP

Ventilation in Patients With Stable
COPD*

IPAP

(cmH,0)

EPAP

(cmH,0)

Gay et al. 10
Strumpf et al. 15
Meecham Jones et al. 18

Casanova et al. 12

A~ NN

IPAP = inspiratory positive airway pressure
EPAP = expiratory positive airway pressure

Wijkstra PJ. et al. Chest 2003; 124:337-343



Long-term Controlled Trial of Nocturnal The Italian multicentre study on noninvasive ventilation in

Nasal Positive Pressure Ventilation in chronic obstructive pulmonary disease patients
Patients With Severe COPD*

E. Clini*, C. Sturani*, A. Rossi', S. Viaggi*, A. Corrado$ ,C.F. Donnerf, N. Ambrosino**,

Ciro Casanova, MD; Bartolome R. Celli, MD, FCCP; Lina Tost, MD: on behalf of the Rehabilitation and Chronic Care Study Group, Italian Association of Hospital
Estanislao Soriano, MD: Juan Abreu, MD: Valle Velasco, MD: and Pulmonoloists (AIPO)
Francisco Santolaria, MD

1 year follow-up 2 years follow-up

NPPV + LTOT vs. LTOT alone

IPAP EPAP APaCoO, Survival

(cmH,0) (cmH,0) (mmHg)

Casanaova |12 4 NPPV: +0.4 |No benefit
et al. LTOT: -0.9 (1 year)

Clini 14 2 NPPV: -1.0 | No benefit
et al. LTOT: +0.5 (2 years)

Casanova C. et al. Chest 2000; 118:1582-1590 Clini E. et al. Eur Respir J 2002; 20:529-538



Nocturnal non-invasive nasal ventilation in stable
hypercapnic COPD: a randomised controlled trial

R D McEvoy," R J Pierce,”? D Hillman,® A Esterman,* E E Ellis,> P G Catcheside,’
F J 0’'Donoghue,’? D J Barnes,® R R Grunstein,® on behalf of the Australian trial of non-
invasive Ventilation in Chronic Airflow Limitation (AVCAL) Study Group

IPAP (cm H,0) 12.9 (12.5 to 13.4)
EPAP (cm H,0) 5.1 (4.8 to 5.3)

Baseline 6 months 12 months
Paco, (mm Hg) LTOT 54.2 (52.0 to 56.4) 55.1 (52.1 to 58.1) 52.2 (49.5 to 54.9)
NIV+LTOT 54.1 (51.7 to 56.5) 52.9 (50.5 to 55.3) 53.2 (50.6 to 55.8)

McEvoy RD. et al. Thorax 2009; 64:561-566



Nocturnal non-invasive nasal ventilation in stable
hypercapnic COPD: a randomised controlled trial

R D McEvoy," R J Pierce,”? D Hillman,® A Esterman,* E E Ellis,> P G Catcheside,’
F J 0’'Donoghue,’? D J Barnes,® R R Grunstein,® on behalf of the Australian trial of non-
invasive Ventilation in Chronic Airflow Limitation (AVCAL) Study Group

1.0 —

—LTOT
0.9 — NIV
0.8 —
2
E 0.7 —
2 06 | mean adherence
wn
05 — .
§°° to NIV:
o
80.3— 1= 45 + 3.2 hOUI‘S
“ 02 =
0.1 —
0 | | | | | |
0 12 24 36 48 60 72
Survival time (months)
Number at risk
LTOT 72 50 31 21 3 1 0
NIV 72 b6 37 28 4 1 0

McEvoy RD. et al. Thorax 2009; 64:561-566



If the targeted physiological parameter (PaCoO,)
remains unaffected by the specific treatment
modality (long-term NPPV)...

If artificial ventilation does not improve alveolar
ventilation ...

How can we expect an
improved outcome?




Normocapnia during nlPPV in chronic hypercapnic
COPD reduces subsequent spontaneous PaCO,

W.WINDIscH, M.VOGEL, S. SORICHTER, E. HENNINGS, H. BREMER, H. HAMM, H. MATTHYS
AND J.C. VIRCHOW JR

mmHg

—Q— Pa002
100 -

. Pa02
90 -
0 ] [
70 -

NPPV (assPCV)
60 - mean IPAP 30 +4 mbar
50 - - mean bf 23 +2 /min
40 -
30 .
1 2 3 5 9
Days

Windisch W. et al. Respir Med 2002; 96:572-579



Outcome of Patients With Stable COPD
Receiving Controlled Noninvasive
Positive Pressure Ventilation Aimed at a

Maximal Reduction of Paco.,* NPPV (assPCV)

- mean IPAP 28 +6 mbar

Wolfram Windisch, MD: Sergej Kosti¢, MD: Michael Dreher, MD:

Johann Christian Virchow, Jr, MD, FCCP; and Stephan Sorichter. MD - mean bf 21 +3 /mln
N =34
Variables Prior to NPPV 2 Months on NPPV 95% Confidence Interval p Value
pH 0.02 + 0.04
|Pa¢:%= I Hgl — 6.9 £ 8.0
HCO,, mmol/L —33+42
TLC, L 02+ 1.5
IVC, L 0.22 + 0.42
FEV,, L 0.14 = 0.16
FEV/IVC, % 1
Py, mm Hg —05=*11
Plmax, mm Hg — 1365

2-year survival: 86%

Windisch W. et al. Chest 2005; 128:657-662



International Journal of Medical Sciences

2009; 6(2):72-76
© Ivyspring International Publisher. All rights reserved
Research Paper

High-intensity non-invasive positive pressure ventilation for stable
hypercapnic COPD

Wolfram Windisch, Moritz Haenel, Jan H Storre and Michael Dreher =

N=73
Mean *+ SD Min Max
IPAP (cmH20) 280+54 17 42
EPAP (cmH>0) 46+1.3 2 9
bt (/ min) 21.0+ 28 10 26
Supplemental oxygen 1.6+1.5 0 6

(1/min)

5-year survival: 58%

Windisch W. et al. Int J Med Sci 2009; 6:72-76



e German
e English

e French

e Spanish
e Dutch

e Swedish
e Norwegian
e Polish

e Greek

e Hebrew
e Japanese

ATS homepage:

Severe Respiratory Insufficiency
Questionnaire SRI

Social

Respiratory Functioning SF
Complaints RC /

N\

Well-Being WB
/ 9

Physical LuluELR7

Functioning PF

Scale
SS

N Anxieties AX

Attendant Symptoms \ ]
and Sleep AS Social

Relationships SR

Windisch W. et al. J Clin Epidemiol 2003; 56:752-759
Windisch W. et al. Intensive Care Med 2003; 29:615-621

http://www.atsqol.org/sections/instruments/pt/pages/sri.html Windisch W. et al. J Clin Epidemiol 2008; 61:848-853
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Impact of home mechanical ventilation
on health-related quality of life

W. Windisch* on behalf of the quality of life in home mechanical
ventilation study group”®

AR

Hypoventilations-Syndrome
e Neuromuscular disorders
e Miscellaneous

N =137
— p < 0.001 E—
P < 0.001——not signif.—
,—p < 0.001 ]
P < 0.001-—not signif—
w P <0001—)
p<0.05 not signif.
T « COPD
e Restrictive thoracic diseases
I T W e Obesity-

SRI-TO SRI-T1 SRI-T12  PCS-TO PCS-T1 PCS-T12 MCS-T0O  MCS-T1  MCS-T12

SRI-SS SF-36-PCS SF-36-MCS

Windisch W. Eur Respir J 2008; 32:1328-1336
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- Changes in SRI-SS

(% independent from the underlying disease
— MANOVA; F=0,62; P=0,65.
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Windisch W. Eur Respir J 2008; 32:1328-1336



High-intensity versus low-intensity non-invasive
ventilation in patients with stable hypercapnic

COPD: a randomised crossover trial
Michael Dreher," Jan H Storre," Claudia Schmoor,? Wolfram Windisch'

THORAX

Low-intensity High-intensity
IPAP [cmH,0] 14.6 0.8 28.6 £ 1.9
EPAP [cmH,0] 4.0 0 4.5 0.7

Breathing frequ. (min1] 8.0 z0 17.5 +2.1
Oxygen [L* min] 2.2 £+0.8 2.2 £0.8

Insp. volume (pneumotachygraph) .

Mean treatment effect: 325 mL
95%CI [159 , 492 mL]; P=0.002

EXp. volume (pneumotachygraph) .

Mean treatment effect: 96 mL
95%CI [23, 169 mL]; P=0.015

Leak volume (pneumotachygraph) .

Mean treatment effect: 226 m.
95%CI [28 , 425 mL]; P=0.030 Dreher M. et al. Thorax 2010, 65:303-308




PaCO, [mmHg]

70 -

60 -

50 A

High-intensity versus low-intensity non-invasive

ventilation in patients with stable hypercapnic THORAX

COPD: a randomised crossover trial

Michael Dreher," Jan H Storre," Claudia Schmoor,? Wolfram Windisch'

[ randomization low / high n=6
1 randomization high / low n=7

Primary outcome:Nocturnal PaCoO,

Mean treatment effect: =9.2 mmHg

95%CI [-13.7 , -4.6 mmHg]; P<0.001
No period effect: P=0.96
No carry over effect: P=0.87

Compliance (daily use):

Mean treatment effect: 3.6 hours
95%CI [0.6, 6.7 hours]; P=0.024

Ll
Baseline Baseline

Period 1
high

Period1 Period 2 Period 2
low low high

Low- High-
intensity intensity
Dyspnea (BDS) > +
QoL (sRI-ss) - -+
FEV, ) — +

Dreher M. et al. Thorax 2010, 65:303-308




Nichtinvasive und invasive Beatmung als Therapie der chronischen

respiratorischen Insuffizienz
S2-Leitlinie herausgegeben von der Deutschen Gesellschaft flir Pneumologie

und Beatmungsmedizin e. V.

Non-Invasive and Invasive Mechanical Ventilation for Treatment of Chronic Respiratory Failure
S2-Guidelines Published by The German Medical Association of Pneumology and Ventilatory Support

Autoren W. Windisch’, . Brambring?, S. Budweiser?, D. Dellweg?, |. Geiseler®, F. Gerhard®, T. Kéhnlein’, U. Mellies®,
B. Schonhofer®, B. Schucher'?, K. Siemon?, S. Walterspacher!, M. Winterholler'', H. Sitter'? fiir die Projektgruppe
»Nichtinvasive und invasive Beatmung als Therapie der chronischen respiratorischen Insuffizienz*

www.pneumologie.de

www.uni-duesseldorf.de/AWMF
www.heimbeatmung.de Pneumologie 2010, 64:207-240

Non-Invasive and Invasive Mechanical Ventilation
for Treatment of Chronic Respiratory Failure’
Published by the German Medical Association of
Pneumology and Ventilatory Support (DGP)

Authors W. Windisch', 5. Walterspacher’, K. Siemon?, |. Geiseler®, H. Sitter® P n e u m O I O g i e 2 O 1 0 4 64 : 6 4 O = 6 5 2




0
COPD with symptoms of CRF

!

Acute exacerbation? b yes— Consider immediate ventilator
: therapy

|
no l
0, ) ()
| Status post acute —vyes—p  Consider long-term NIV
ventilatory therapy

I
History of acute < i

respiratory failure .
P y - Repeated severe (pH<7.35) ~ @

exacerbations needing —yes—p Long-term NIV
* hospitalization (at least 2/year)

N
/- no

: (7)

~ Daytime PaCO; 2 50 mmHg? —Yes—» Long-term NIV
Chronic < | v
respiratory failure v

Nocturnal PaCO, 2 55 mmHg o Lona-t NIV
' orPTcCO,210 mmHg? ~ —7/&—* SIERE

N |
no
x (1)
No NIV; consider re-
evaluation during follow up Windisch W. et al. Pneumologie 2010; 64:640-652




—

,Is chronic noninvasive ventilation
indicated in patients with COPD?”

N

The question is not:

~ N

The questions are:
+~What is the best technique of NPPV for
COPD and what are best indications ?”

\




AMERICAN COLLEGE QOF

Ficure 1. In The School of Athens (1510-1511; Stanza della
Segnatura, Vaticano), Raphael captures the rational search for
tluth Plato is pointing up to the heavens, emphasizing epistemic
knowledge, that of theoretical universals. His pupil, Allstutle has
his hand tumed down to earth, emph asizing phronesis (practical
wisdom). A wise clinician has a foot in both cz amps. The notion of
an external repository of evidence, lp]egz aded for validity,!* which

can be applied impersonally in a logical deductive manner, is a
cherished belief of EBM advoc: 1t682_49 1-13.18 and malpractice
attorneys.

S@

Counterpoint: Evidence-Based
Medicine Lacks a Sound
Scientific Base

“Clinical practice, however,
Involves primarily
phronesis (practical wisdom):
a customized decision

for one particular patient”

Tobin MJ. et al. Chest 2008; 133:1071-1074



How far can we go

with Non-Invasive Ventilation?

Consider:

e Clear evidence for acute exacerbation of COPD (pH 7.20 -7.35)
e Severe respir. failure: feasible, but don't delay intubation

e Staff training/expertise

e Benefits/problems of RCTs

e ICU - and then?

e Long-term high-intensity non-invasive ventilation?

“Clinical practice, however, involves primarily
phronesis (practical wisdom):

a customized decision for one particular patient”
Tobin MJ]. et al. Chest 2008; 133:1071-1074






