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PULMONARY (EDEMA ‘ big a flow ; it is cut down by an adjustable resistance
ITS TREATMENT WITH THE ‘‘ PULMONARY PLUS or a machine of oversize voltage may be used. When
PRESSURE MACHINE *’ the household vacuum cleaner is employed the machine

should be run for some minutes first of all to get
By E. P. Pourrox, D.M.Oxon., F.R.C.P.Lond. rid of dust; then a new flexible tube should be
PHYSIOIAN 70 GUY’S HOSPITAL, LONDON fitted, and there should be a cotton-wool filter. If

Cross-piece A

Acute pulmonary cedema of circulatory origin fopgggegttiﬁ'e‘i tapped to toke screw
must be due to incodrdination between the right and Pt ===

left ventricle such that the volume of blood delivered \ | - A

per minute into the pulmonary circulation is not i R || e )

completely passed on into the systemic circulation === OF

by the left ventricle. Congestion of the pulmonary | i _________

circulation with local rise of blood pressure must Screwed e v

follow, leading to acute pulmonary cedema. A case of From here Tube (15/16” diam.) for |
| this kind with myocardial degeneration was investi- attachment 1o mask

gated about ten years ago by Campbell and Poulton ! 2

in which evidence was broucht forward that *— Tube to manometer

POSITIVE PRESSURE RESPIRATION AND ITS
APPLICATION TO THE TREATMENT OF
ACUTE PULMONARY EDEMA*

By Arvan L. Baracu, M.D., F.A.C.P.,, Jou~n MarTIN, M.D., and
Morris Eckman, B.S,, New York, N. V.
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Contra-indications

Absolute

Relative

Respiratory arrest

Unable to fit mask

Uncontrolled vomiting or copious upper
gastrointestinal bleeding

Total upper airway obstruction

Facial trauma

Patient decline

Medically unstable (hypotensive shock, uncontrolled
cardiac ischemia, or arrhythmia)

Agitated, uncooperative

Unable to protect airway

Swallowing impairment

Excessive secretions not managed by secretion
clearance techniques

Multiple (two or more) organ failure

Recent upper airway or upper gastrointestinal
surgery

Progressive severe respiratory failure

Pregnancy

Thorax 2016,;71:111—i135.
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Non-invasive ventilation as a first-line treatment for acute
respiratory failure: “’real life” experience in the emergency
department

\ C Antro, F Merico, R Urbino, V Gai /

Predictive factors (adjusted for age and sex) of non-invasive

Retrospective study, 190pts with ARF, 200 NIV ventilation (NIV) success and death

trials: Overall Hypercapnic group
OR Cl 95% p OR Cl 95% p
. +
Mean age 72+12.9 Age, years 1.03 1.00-105  0.039 1.03 0.99-1.06 0.102
Sex (male=1) 0.58 0.32-1.06 0.075 0.49 0.24-1.02 0.057
e Mean APACHE II 18.9+5.9 APACHE Il 1.09 1.03-1.16 0003 1.12 1.04-1.20 0.003
pH* 1.01 0.98-1.04 0.640 0.98 0.94-1.02 0.315
N ! PaCO, (mm Hg) 1.00 0.98-1.01 0.612 1.0 0.99-1.03 0.410
7 el bl T e Decreased level of 1.55 0.97-251  0.067 1.65 0.93-2.91 0.085
consciousness ’ ’ ’ ’ ’ ’ ’ ’
e Global mortality 34.5% +PaCO, 6 h 0.44 0.17-1.14 0.091 033 0.97-1.13 0.078
(tpH 6 h 0.16 0.05-0.50 0.002 0.14 0.03-0.62 0.009

 ETI rates were 6.5%

* Tracheostomy rate 1%

Emerg Med | 2005,22:772—777.



risk factors for NIV failure

Univariate analysis

Multivariate analysis

Risk factors (predictors) OR 85 % CI P value OR 95 9% Cl P value
Age (years) 0.97 0.54-0.99 0015 096 0.93-0.99 0007 |
Male gender 2.24 0.86-5.83 0.100

Mean arterial pressure (mmHg) 0.98 0.85-1.00 0037

Heart rate (bpm) 1.02 1.00-1.05 0.037

APACHE |l score 1.10 1.00-1.21 0038 113 1.02-1.25 0.018
Arterial pH 0.95 0.85-1.01 0.116

Bicarbonate (mmol/L) 0.87 0.78-0.97 0.009

Arterial lactate (mg/dL) 1.05 0.9%-1.10 0.081

Transplantation 10.50 2.00-54.95 0.005

Acute respiratory distress syndrome 2.57 0.68-9.80 0.167

BMC Pulmonary Medicine (2015) 15:144
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Noninvasive Ventilation in Acute
Cardiogenic Pulmonary Edema

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*

100~
F 95
F
lﬂ 90+
S Meninvasive ventilation
= (CPAP or NIPPV)
3 85
IE Standard oxygen therapy
80—
45
0 T T T T T 1
] 5 10 15 20 25 0
Days
No. at Risk
CPAP or MIPPYV 667 609 591 583 577 570 567

Standard 348 318 307 301 29 292 291 N Engl | Med 2008;359:142-51.

therapy



Primary and secondary outcomes

Stand ard Oxygen

Treat ment CPAP or NIPPY Cdds Ratio
Variable (M= 367) (M= 702) [95%: CI) P Value
Death within 7 days (3 of patients) .3 &5 0,97 (0,63 to 1.48) 057
FTLBaticn '.-'.'lthlni-’u:la}rz o DTp:;tlEﬂts]l ] 2.2 1oS L a%10l2 7 =0
Intubation mthm?da;.rﬂ ﬁ’ l:ufpatlentﬂ;l 2.8 2.5 1.05 [0.42102.27) 0. S0
Wi'H O riteria 24.8 270 112 [0E4101.4% da
Universal criteria 0.5 5l.% 105 M0.82101.539) Q.55

Difference between
W eanz (25% C1)§

tean length of hospital stay (days) 10.5 11.4 0.% (-0.2 to 2.0 0.10
Dysphea scoref 3.2 4.0 070210l 3] 008
Pulzerate (beatz{min) 13 14 4(1to &) 0004
Blood pressure (mim Hg)
Systolic 34 3% 3(-1to &) 17
Diastalic 22 22 0-3to 3) 025
Respiratory rate (breaths fmin) 71 72 0.2 (-0.8to 1.1 0.74
Peripheral aiygen saturation (3a) 3.5 3.0 -4 1-1.4100.8) 0.41
Arterial pH Q.08 0.11 0,03 [0.02 to 0.04) <0001
AITENTATF AV s TVF ] L =t =l =2 0lUU L] L
Arterial PaCOy (lPa) 0 15 0.7 [04t00.9) =00l

Serum bicarbonate leve (rmmolliter) 17 1.2 2.1 (=07 to 1.0 0.77 N Enol T Med 2008:359:147-57



Meta-analysis, 76 trials:

« NIV | mortality (12.6% vs
17.8% in control arm, RR=0.73
(0.66 -0.81),p<0.001)

Crit Care Med 2015,;43:880-888

Treatment

COPD - LFU mortality

COPD - Hospital mortality

Acute Pulmonary Edema -LFU mortality

Acute Pulmonary Edema - Hospital mortality
ARF - LFU mortality

ARF - Hospital mortality

Post-extubation ARF Treatment - LFU mortality
Treatment of postoperative ARF - LFU mortality
Treatment of postoperative ARF - Hospital mortality
OVERALL TREATMENT - LFU mortality
OVERALL TREATMENT - Hospital mortality

Prevention

Prevention of post-extubation ARF - LFU mortality
Prevention of post-extubation ARF - Hospital mortality
Prevention of postoperative ARF - LFU mortality
Prevention of postoperative ARF - Hospital mortality
OVERALL PREVENTION - LFU mortality

OVERALL PREVENTION - Hospital mortality

Weaning
WEANING- LFU mortality
WEANING - Hospital mortality

OVERALL ANALYSES
TOTAL OVERALL - LFU mortality

TOTAL OVERALL- Hospital mortality

L 4

t¢

L 2

RR (95%CI) NIV

0.56 (0.42, 0.74) 50/529
0.56 (0.38, 0.82) 35/520

Controls

97/533
68/525

0.80 (0.65, 0.99) 170/1278 148/890

0.64 (0.45, 0.90) 48/501
0.66 (0.54, 0.80) 115/537
0.63 (0.46, 0.87) 76/367
1.35 (0.78, 2.35) 40/153
0.51 (0.28, 0.92) 10/149
0.51 (0.28, 0.92) 10/149

70/446
180/540
118/368
28/149
23/148
23/148

0.72 (0.63, 0.81) 385/2717 476/2314
0.64 (0.54, 0.75) 181/1619 292/1558

0.65 (0.44, 0.96) 33/403
0.63 (0.40, 0.99) 25/201
0.81 (0.26, 2.53) 11/490
2.98 (0.55, 16.12)6/202

0.64 (0.46, 0.90) 48/906
0.70 (0.45, 1.08) 31/403

0.81 (0.51, 1.30) 52/217
0.89 (0.41, 1.92) 28/171

55/408
43204
14/498
1215

76/919
44/419

76/292
40/245

0.73 (0.66, 0.81) 485/3840 628/3525
0.69 (0.60, 0.80) 240/2193 376/2222

Favours NIV

RR

Favours Controls

10



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

Bram Rochwerg ' Laurent Brochard?®3, Mark W. Elliott*, Dean Hess”,

Nicholas S. Hill®, Stefano Nava’ and Paolo Navalesi® [members of the steering

committee); Massimo Antonelli’, Jan Brozek’, Giorgio Conti’, Miquel Ferrer
Kalpalatha Guntupalli”, Samir Jaber'?, Sean Keenan'®"“ Jordi Mancebo'®,
Sangeeta Mehta'® and Suhail Raoof'”"® (members of the task force)

10

'Mortality

Study or Subgroup

NIV
Events Total Fx»

1.1.1 BIPAP

Crane 2004
Gray 2008

Eur Respir ] 2017; 50: 1602426

Lewitt 200
M=

1.1.2 CPAP
Crane 2004
Ducros 2011
Frontin 2011
Gray 2008
Kely 2002
L'Her 2003
Lin 1995
Park 2001
Park 2004
Takeda 1997
Takeda 1998
Subtotal (35% CI)
Total events

&
5
53
2
12
12
1

1
1
1

i

20
107
[il#]
346
27
43
50
9
27
15
11
715

&‘“ﬂg\aﬁ ©

Contre!

a7

[
9
7
a0
7
14
14
0

[
3
7

133

B

s Chi? = 4.54, df = 7 (P = 0.72); 17 = 0%
for overall effect Z = 1.10(P = 0.27)

20
100
62
367
31
46
50
10
26
15
11
738

Risk Ratio

ght M-H, Fixed, 95% CI

Risk Ratio

M-H, Fixed, 95% CI

%

3.0%
&.2%
3. 1%
26.6%
3.0%
6.2%
6.4%
2%
2.8%
1.4%

3.2%
60.1%

Heterogeneity, Chi* = 12,37, df = 10 (P = 0.26); I' = 19%

Test for overall effect Z = 226 (P = 0.02)

Tatal (35% CI
Total events

170

1260

220

1204

100.0%

Heterogenaity, Chi® = 16.86, df = 18 (P = 0.53); I' = 0%

Test for overall effect, £ = 2.44 (F = (L01)

0.83 [0.30, 2.29]
0.93 [0.86, 1.30]
0.81 [0.19, 3.51]

0.19 [0.01, 3.71]

0.67 [0.25, 1.77]
Mot estimable
0.32 [0.07, 1.45]
5.00 [0.26, 98.00]

1.30 [0.09, 18.33]
0.85 [0.64, 1.13]

0.08 [0.00, 1.28]
0.83[0.33, 2.07]
0.89[0.32, 2.48]
0.94 [0.67, 1.37]
0.33 [0.07, 1.45]
0.92 [0.48, 1.75]
(.86 [0.44, 1.66]
3.30 [0.15, 72.08]
0.16 [0.02, 1.24]
0.33[0.04, 2.85]
0.14 [0.02, 0.98]
0.76 [0,60, 0,96]

0.80 [0.66, 0.96]

Test for subgroup differences: Chi' = 0,37, df = 1 (P = 0,54}, I" = (%

.

ll‘

<+

->

L l
ool 01

1
16 100

Favours [NIV] Favours [control]



: N Cochrane
g Library
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24 studies, 2664 pts with ACPE

» NIV | hospital mortality RR=0.65 (0.51-0.82)
» NIV probably | intubation rate RR=0.49 (0.38-0.62)

» Adverse events were similar between groups

/

Cochrane Database Syst Rev 2019; 4:CD005351
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Non-Invasive Ventilation in Acute Exacerbation of COPD
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NIV Standard Medical Care

Risk Ratio

Total Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

@ EUROPEAN RESPIRATORY journal

S5tudy or Subgroup Events Total Events
1.2.1 Patients with ARF who are acidotic

Avdeey 1998 5 26 B
Bardi 2000 1 15 2
Bott 1993 0 30 2
Brochard 1995 11 43 31
Carrera 2009 5 37 13
Celikel 1998 1 15 2
Chen 2005 8 171 26
Conti 2002 12 23 26
Del Castillo 2003 1 20 3
Dikensay 2002 . 17 7
Khilnani 2010 3 20 12
Kramer 1995 1 11 8
Martin 2000 3 12 5
Plant 2000 18 118 32
Thys 2002 0 7 3
Subtotal (95% CI) 565

Total events 71 180

Heterogeneity: Chi® = 18.68, df = 14 (P = 0.18); I’ = 25%

Test for overall effect: Z = 8.74 (P = 0.00001)

1.2.2 Patients with ARF who are not acidotic

Barbe 1996 0 10 0
Keenan 2005 2 25 2
Subtotal (95% CI) 35

Total events 2 2

Heterogeneity: Not applicable
Test for overall effect: Z = 0.08 (P = 0.94)

Total (95% Cl) 600
Total events 73 182

Heterogeneity: Chi* = 19.61, df = 15 (P = 0.19); I’ = 24%

Test for overall effect; Z = 8.65 (P < 0.00001)

29 3.9%
15 1.0%
30 1.3%
42 16.3%
38 6.7%
15 1.0%
71 19.1%
26 12.9%
21 1.5%
17 3.6%
20 6.2%
12 4.0%
11 2.7%
118 1b6.6%
5 2.1%
470 99.0%
10
27 1.0%
37 1.0%
507 100.0%

Test for subgroup differences: Chi* = 1.24, df = 1 (P = 0.26), I’ = 19.6%

0.70 [0.26, 1.86]
0.50 [0.05, 4.94]
0.20 [0.01, 4.00]
0.35 [0.20, 0.60]
0.40 [0.16, 1.00]
0.50 [0.05, 4.94]
0.13 [0.06, 0.27]
0.53 [0.36, 0.78]
0.35 [0.04, 3.09]
0.29 [0.07, 1.18]
0.25 [0.08, 0.75]
0.14 [0.02, 0.92]
0.55 [0.17, 1.78]
0.56 [0.34, 0.94]

0.11 [0.01, 1.71]
0.37 [0.29, 0.46]

Not estimable
1.08 [0.16, 7.10]
1.08 [0.16, 7.10]

0.37 [0.30, 0.47]

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

| the need for intubation

in AECOPD

0.01 0.1
Favours NIV Favours Contraol

100

Eur Respir [ 2017; 50: 1602426



Standard NIV
Intention-to-treat
Failed 32/118 (27%) 18/118 (15%) 0-02
Died 24/118 (20%) 12/118 (10%) 0-05
Subgroup analysis
pH<7-30
Failed 16/38 (42%) 13/36 (36%) 0-64
Died 13/38 (34%) 8/36 (22%) 0-31
pH>=7-30
Failed 16/80 (20%) 5/82 (6%) 0-01
Died 11/80 (14%) 4/82 (5%) 0-06
60 7.35
. ICU
S0 L 7.30
Rate of 40 iy
failure 30 PH
(OA)) 20 -7.20 le—
10 - Ward ~7.15
0 - 7.10
\q ,QQ . \Qq'
60\\ o o oo“a‘ 000\\

[Towot aoBevelg pe
ntapo&uvor) XAl
wpeAovvtal

Lancet 2000; 355: 1931-35

/\/

Ooo mo oewtikd pH t000
HEYAAVTEQO TTOCOOTO
ATIOTUXLAG

/\/

Intensive Care Med 2006 32:361-370




EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

@

NIV | mortality in acute
hypercapnic respiratory failure
due to a COPD exacerbation

Recommendations:

= We recommend bilevel
NIV for patients with ARF
with pH <7.35 due to
COPD exacerbation.
(Strong recommendation,
high certainty of evidence.)

Eur Respir | 2017; 50: 1602426

NIV Standard Medical Care Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M=H, Fixed, 95% CI
1.1.1 Compared to standard of care
Avdeey 1998 3 26 9 29 9.7% 0,37 [0.11, 1.23] B
Bardi 2000 0 15 1 15 1.7% 0.33 [0.01, 7.58] -
Bott 1993 3 26 9 30 9.5% 0.38 [0.12, 1.27] — =
Brochard 1995 4 43 12 43 13.8% 0.33 [0.11, 0.93] - =
Celikel 1998 0 15 1 15 1.7% 0,33 [0.01, 7.58] -
Chen 2005 12 171 7 7l 11.3% 0.71[0.29, 1.73] - =
Dikensoy 2002 1 17 2 17 2.3% 0.50 [0.05, 5.01] =
Khilnani 2010 3 20 2 20 2.3% 1.50 [0,28, B.04] I B
Martin 2000 3 1z (4] 11 7.1% 0.46 [0.15, 1.440] —
Plant 2000 12 118 24 118 27.3%  0.50[0.26, 0.95] —i—
Subtotal (95% CI) 463 368 B6.8% 0.49 [0.34, 0.70] ‘
Total events 41 73
Heterogeneity: Chi® = 3.46, df = 9 (P = 0.94); I = 0%
Test for overall effect; Z = 3.89 (P = 0.0001)
1.1.2 Compared to MV
Conti 2002 & 23 5 26 5.3% 1.36 [0.48, 3.86] w
Jurjevic 2009 4 78 5 78 5.7% 0.80[0.22, 2.87] —=
Subtotal (95% CI) 101 104 11.0% 1.07 [0.48, 2.39] *
Total events 10 10
Heterogeneity: Chi’ = 0.40, df = 1 (P = 0.53); I = 0%
Test for overall effect; 7 = 0.16 (P = 0.87)
1.1.3 Patients with ARF who are not acidotic
Barbe 1996 0 10 0 10 Not estimable
Keenan 2005 1 25 2 27 2.2% 0.54 [0.05, 5.59] -
Subtotal (95% CI) 35 37 22%  0.54 [0.05, 5.59] e
Total events 1 2
Heterogeneity: Not applicable
Test for overall effect; Z = 0.52 (P = 0.61)
Total (95% ClI) 599 509 100.0% 0.55 [0.40, 0.77] 0
Total events 52 a5

PP 2 _ _ L2 1 1 1 1
Heterogeneity: Chi‘ = 6.98, df = 12 (P = 0.86); I* = 0% hol o1 I T

Test for overall effect: £ = 3.58 (P = 0.0003)

Test for subgroup differences: Chi? = 3.02,df = 2 (P = 0.22), I = 33.7%

Favours NIV Favours Control



Prognostic features relating to use of NIV in COPD

4 )
* | RR, improvement pH within 4h
» | signs of resp. distress
Eur Respir [ 2005;25:348-55.
N s y
(" )
* Age>7/b years Age Ageing 2011,40:444-50.
- Int | Clin Pract 2012,;66:434—7. B




Thorax 2001;56:708-712

Non-invasive ventilation in acute exacerbations of
chronic obstructive pulmonary disease: long term
survival and predictors of in-hospital outcome

P K Plant, ] L Owen, M W Elliott

Variables at enrolment associated with failure of treatment

Univariate — Multivariate analysis
analysis
Variable P value QOdds ratio p value
Age 0.569
Sex 0.526
H* <0.001 1.22 (1.09 to 1.37) per nmol/l <0.01
Pao, 0.035
Paco, <0.001 1.14 (1.14 to 1.81) per kPa <0.01
Respiratory rate 0.330
Radiographic consolidation 0.136 ; ; ;
Allocation to NIV 0.038 0.39 (0.19 to 0.80) <0.01 Relative risk of failure
Paco,
pH Treatment 6 kPa 8 kPa 10 kPa 12 kPa
7.35 Standard 1.00 1.30 1.69 2.19
+ NIV 0.39 0.51 0.66 0.86
7.30 Standard B[ 3.84 5.00 6.49
+ NIV 1.15 1.50 1.95 2.53
7.25 Standard 9.98 12.97 16.85 21,90
+ NIV 3.89 5.06 6.57 8.54
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pH>7.35

7.30<pH < 7.35 x
7.25<pH<7.30 x x

*®

*®
X X
*®

pH<7.25
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Non-Invasive Ventilation in Acute Asthma

)







Patients in the Respiratory ICU (%)
=
o

[ ]

NIV in severe acute Asthma
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- Standard
:Medical Therapy

40 60 80
Respiratory ICU Stay (h)

1004
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- - = ]
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Patients in the Hospital (%)
]
[==]

-1
| Standard
I Medical Therapy

40 60 80 100 180
Hospital Stay (h)

Respir Care 2010;55(5): 536 —543



Outcomes of Noninvasive and Invasive Ventilation in Patients
Hospitalized with Asthma Exacerbation

Mihaela S. Stefan’??, Brian H. Nathanson®, Tara Lagu'®*, Aruna Priya', Penelope S. Pekow'®, Jay S. Steingrub®,
Nicholas S. Hill”, Robert J. Goldberg®, David M. Kent®, and Peter K. Lindenauer'**

15% A
10 -
Retrospective cohort study, 97
USA hospitals, 4-years period: 8 -
« Use NIV was 4% = 10% 1
* Use IMV was 5% o
 Failure rate of NIV was 4.7% _
§ 4- .
1l
0 0% - m— .

No Vent NIV Only IMV Only NIV Failure No Vent NIV Only IMV Only NIV Failure

Median Length of Stay (Days)
In-Hospital Case Fatality Rate

The increased risk of mortality for pts who fail NIV need careful monitoring to avoid delay in intubation

Ann Am Thorac Soc 2016; 13: 1096—-1104.



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

Bram Rochwerg ' Laurent Brochard?®3, Mark W. Elliott*, Dean Hess”,
Nicholas S. Hill®, Stefano Nava’ and Paolo Navalesi® [members of the steering
committee); Massimo Antonelli’, Jan Brozek’, Giorgio Conti’, Miquel Ferrer'®,
Kalpalatha Guntupalli”, Samir Jaber'?, Sean Keenan'®"“ Jordi Mancebo'®,

Sangeeta Mehta'® and Suhail Raoof'”"® (members of the task force)

Recommendation

Given the uncertainty of evidence we are unable to offer a recommendation on the use of NIV

for ARF due to asthma.

Eur Respir ] 2017; 50: 1602426



[
-
e
et
=
o
=
<
s
=
st
=
Lo
| =
| =

Non-Invasive Ventilation in Acute Respiratory Failure due to

pneumonia




UROPEAN JOURNAL OF

INTERNAL

MEDICINE

Review article

The use of non- invasive ventilation during acute respiratory failure
due to pneumonia

Miquel Ferrer **, Roberto Cosentini °, Stefano Nava €

) ) B Failure rate Failure rate (%)

* AU@QUAeYOUEVO OPeAOG 0o 20 40 60 80 100
| | L [ B | ! |
/ / / / i i [ | [ [ |
« KaAvtepn anavtnon éxovv avtot pe Pumonaryfeross || | | o
ARDS-extrapulmonary [ [ ] { I
TCQOUTC“QXOV K“Qb LXKO T] XVATIVELOTLKO Community-acquired pneumonia I * { :
. l I r |
, ARDS-pulmonary I | } { I
VOOt u&x ] | I [ |
Hospital-acquired pneumonia { I | { { I
« Xopnomn NIV oge CAP mavta pe otevn Atelectasis = 0
. : r | I r |
, , Inhalation pneumonia o Wy [ i |
TTAQAAKOAOLOT oM TOL KOO EVOUG , EEN LS L
Pulmonary contusion [ { :
/ / " . ] l
* Amotvxia NIV-kaBvotepnon Cardiogenic puimonary oedema || |
, , , 0 20 4 60 80 100

OLAXOWATVWOTG- LELWOT] ETURBLWOTG [ n. patients Number of patients

Eur | Intern Med 2012; 23(5)420-8




Intensive Care Medicine

July 2014, Volume 40, Issue 7, pp 942-949 | Cite as

Helmet CPAP vs. oxygen therapy in severe hypoxemic
respiratory failure due to pneumonia

m
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Characteristic CPAP group Control group p
(n = 40) (n = 41)
In-hospital mortality, n (%) 2 (5.0) 7 (17.1) 0.155°¢
Hospital length of stay, median (IQR) days® 14.5 (10.8-24.3) 14.0 (10.0-16.0) 0.122¢
n =38 n=34
Discomfort to device, n (%) 6 (15.0)° 2 (4.9) 0.155¢




1y Cochrane Oxygen therapy for pneumonia in adults.
g Library

Zhang ‘1"1, Fang C, Dong BR, Wu T, Deng JL.

/'Metanalysis 3 RCTs, 151 pts Non-Invasive Ventilation and oxygen therapy via Venturi\
mask
* Non-Invasive ventilation
= | need for ETI (OR 0.28, 95% CI: 0.09-0.88)
= | mortality (OR 0.26, 95% CI: 0.11-0.61)
= | Length of ICU stay (OR -1.00, 95% CI: -2.05 to -0.05)

\_ /

Cochrane Database Syst Rev. 2012;(3):CD006607
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Outcomes and predictors of failure of non-invasive ventilation in patients with
community acquired pneumonia in the emergency departments %

Amijad Al-Rajhi, MD?, Anwar Murad, MD?, P.Z. Li, MSc ", Jason Shahin, MSc*"<*

* Department Critfcal Care Medicne, MoGil University, Montreal Quebec, Canada
b Respiratory Epidemiology (inical Research Unit, Montred Chest hstitute, Montreal Quebec, Canada
© Department of Medicine, MoGill University, Montreal, Quebec, Canada

Am | Emerg Med 2018 ;36(3):347-351

4 )

Hemodynamic support is a strong predictor of NIV

failure

- J

Characteristics Whaole NIV - Successful — Failed NIV p-Value*
cohort NIV [82)
(163} (B1)
Demographics
Mean age, n (5D} 73(13) 75(13) 71(13) 0.2
Male sex, n () 101(&2) 49(B05)  52(634) 0.70
Acute severity of illness
Mean APACHE [l score (SD) 13.4(67)  127(6) 142(7.2) 021
Severe comorbidities n ()
Any prior illness 154(945) 79(975)  75(915) 0.8
Severe cardiovascular 43(264) 25(309) 18(22) 020
disease
Severe respiratory disease  29(17.8) 17(21) 12(14.6) 0.30
History of COFD 51(313)  35(432)  16(195) 0.001
Renal disease 27(166) 15{185) 12{146) 051
Chronic liver disease 6(3.7) 337 3(3.7) 099
Hematologic malignancy — 5(3.1) 3(3.7) 2(24) 064
Metastatic disease 16(9.8) T(B.6) 9(11) 0.62
Immunological 17(10.4) 5(6.2) 12(14.6) 0.10
dysfunection
Intemstitial lung disease 7(4.3) 2(25) 5(6.1) 0.30
Meuromuscular disease 5(3.1) 2(25) 3(3.7) 0.70
Dementia 17(104) 11{136) 6(73) 020
Mo. of CXR quadrants
affected n (%)
1 73(448) SO(E1.7)  23(28.1) «=0.001
2 §55(3317) 22(272)  33(402)
3 21(129) T(B.6) 14(17.1)
4 14(8.6) 2(25) 12{146)
Physiological parameters
prior to ventlation
Meed for haemodynamic  12(7.4) 1(12) 11(13.4) 0003
suppoft n (%)
Mean arterial pressure 923(246) 933(244) 913(25) 0.59
(SD)
Respiratory rate, mean 303(7.8) 301(72) 305(84) 0.81
(SD)
Palk FiD, mtio, mean (S50) 145(91.1)  161.3(958) 1331(863) 0.10
pH, mean [ S0 730(0.10) 7.30(0.10) 730{020) 080
PalD,, mean(50) 54.8(26) S81(254) S51(268) 0.0z
Mean tidal volume achieved  575(170.5) 578(173)  572(167) 0.84
in oo (50}
Final destination from ED'n
(%)
Critical care unit 111(68.1) 32(385) 79(96.3) <0.001
Ward 48(294) 45(556) 337
Home 4(25) 4(4.9) o(o)
Acute hospital mortality n 47(288) 13(16.1) 34(41.5) =10.001
(%)
Median length of hospital 14(8-26) 10{5-17) 225(12-38) =0.001

stay (IQR)




Mortality*

Unadjusted

Covariate and PS adjusted -

SIPTW (winsorized at 99th pctl)

SMRW (winsorized at 99th pctl)

Propensity score matched data®

Adjusted for unbalanced factors

Comorbid Cadiopulmonary conditions

With COPD or CHF -

Without COPD or CHF

30 day All-cause Readmission**

Unadjusted

Covariate and PS adjusted -

SIPTW (winsorized at 99th pctl)

SMRW (winsorized at 99th pctl)
Propensity score matched data®

Adjusted for unbalanced factors -

-~

N

*

*Poisson models accounting for patient clustering within hospitals
**Logistic models accounting for patient clustering within hospitals
*Conditional logistic regression accounting for PS maich

T
4

T

6

8
Favors Early NIV

1

1.2
Favors Early IMV

Predictors of NIV failure:

* principal diagnosis of ARF

« weight loss

* use of vasopressors in the first 24 hours of
admission

e initial admission to ICU

J Crit Care. 2018 ; 43: 190-196.
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Non-invasive ventilation in community-acquired
pneumonia and severe acute respiratory failure

Adj. OR 95% (I p value AUC Optimal Sensitivity Specificity Likelihood ratio
cut-off (%) (%)
Positive Negative

Maximum SOFA during NIV 1.442  1.187-1.753 <0.001 086 =7 81 80 408 0.24
Worsening X-ray infiltrate 24 h 84.23 16.74-423.8 <0.001 - - 77 86 5.58 0.27

after onset of NIV
Heart rate 1 h after NIV onset, min~'  1.064  1.029-1.100 <0.002 0.68 =104 63 67 1.93 .55
PaO,/Fi0O, ratio 1 h after (0,980  0.965-0.996 0.012 0.78 <144 33 91 5.58 .52

NIV onset, mmHg
HCO; 1 h after NIV onset, mEqg/L (0,802  0.711-0.905 =0.001 0.77 <23 67 68 2.72 .48

Multivariate analysis of predictors of NIV outcome




Others indication of Non-Invasive Ventilation




NIV in Neuromuscular disorders

* Any elevation of pCO2
* Do not wait for acidosis to develop
* VC<11t, RR>20/min EVEN normocapnic

* Intubation should not be delayed if NIV is failing

Lancet Neurol 2006; 5: 14047
Thorax 2016;71:111—i135.



NIV in pts with ARF

receiving palliative care

-

RCTs in pts with advanced cancer
* Reduce dyspnea

* Reduce the dose of morphine

-

~

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

Bram Rochwerg ' Laurent Brochard®3, Mark W. Elliott*, Dean Hess’,
Nicholas S. Hill®, Stefano Nava’ and Paolo Navalesi® ([members of the steering
committee); Massimo Antonelli’, Jan Brozek', Giorgio Conti’, Miquel Ferrer'®,
Kalpalatha Guntupalli“, Samir Jaber'?, Sean Keenan'®>"* Jordi Mancebo'®,

Sangeeta Mehta'® and Suhail Raoof'”'® (members of the task force)

Recommendation

We suggest offering NIV to dyspnoeic patients for palliation in the setting of terminal cancer or other
terminal conditions. (Conditional recommendation, moderate certainty of evidence.)

Lancet Oncol 2013; 14: 219-227
Eur Respir | 2017; 50: 1602426



NIV o0& avoookataotoAT)

Factor

Odds Ratio® Point Estimate
(95% Confidence Limits)

Initial ventilatory support: Noninvasive Mechanical Ventilation
vs. Invasive Mechanical Ventilation

Hematologic Malignancy: Admission Diagnosis vs. Comorbidity

Admission from Another Intensive Care Unit vs. Medical Ward

Admission from Emergency Department vs. Medical Ward

Admission from Surgical Ward vs. Medical Ward

Acute Lung Injury

Adult Respiratory Distress Syndrome

Stroke

Septic Shock

Other Type of Shock

Coagulopathy

Coma

Age

Simplified Acute Physiology Score Il (each 4-point increase)

Propensity score

0.73 (0.53-1.00)

34 (1.03-1.73)
(0.60-1.60)
(0.49-0.88)
(0.42-0.92)
69 (1.16-2.47)
09 (1.32-3.31)
2 29 (1.11-4.75)
43 (1.61-3.65)
(1.24-3.76)
(1.13-2.23)
(
(
(
(

{]98
0.66
0.62
l

2 16
1.59
1.68 (1.05-2.69)
1.01 (1.01-1.02)
4.66 (2.98-7.28)
5.07

1.40-18.32)

Crit Care Med 2011; 39:000-000)

Noninvasive ventilation
B0+
Oxygen alone
3= 604
=2
e
& 40
204
Log-rank P=.43
B T T T 1
0 7 14 21 28
Time Since Randomization, d
No. at risk
Noninvasive ventilation 191 177 167 153 146
Oxygen alone 183 165 152 140 134
100
&R
g 80
=
=
-
= 60
&
E Oxygen alone
L 40+
é Moninvasive ventilation
5|
g 204
=3
o -
Gray P=.25
D T T T
0 7 14 21 28
Time Since Randomization, d
No. at risk
Noninvasive ventilation 191 125 118 112 111
Oxygen alone 183 107 g5 92 91

JAMA 2015,;314(16):1711-9



Indications
for NIV

COPD l
| pH<7.35 \
pCO2 >6.5 ‘
RR>23 ’
| If persisting after
| bronchodilatorsand
‘ controlled oxygen therapy

Neuromuscular

disease
Respiratory illnesswith
RR> 20 ifusual VC<1L even .
if pCO2<6.5
Or
pH< 7.35and pCO02>6.5

Obesity

pH <7.35, pCO2>6.5, RR>23
Or
DaytimepCO2>6.0and
somnolent

for NIV

Absolute
Severe facial deformity
Facial burns
Fixed upperairway
obstruction

Relative
pH<7.15
(pH<7.25 and additional
adversefeature)
GCsS<8
Confusion/agitation
Cognitive impairment
(warrantsenhanced
observation)

Indications for

referral to ICU
AHRF with impending
respiratory amest

NIV failing to augment
chest wallmovement or
reduce pCO2

Inability tomaintainSao2 >
85-885% on NIV

Need for IV sedation or

adversefeatures indicating
need for closer monitoring
and/or possibledifficult
intubation asin OHS,
DMD.

Contraindications

NIV SETUP

Mask

Full face mask [or own if home user of NIV)

Initial Pressure settings
EPAP: 3 (or higher if OSA known/expectad)

IPAP in COPD/OHS/KS 15 (20if pH <7.25)

Up titrate IPAP over10-30mins to IPAP20—30 to achieve
adequate augmentation of chest/abdo movementand slowRR

IPAP should not exceed 20 or EPAP 8*
without expert review

IPAP in NM 10 (or S above usual setting)

Backup rate
Backup Rate of 16-20. Set appropriate inspiratory time

I:E ratio
COPD 1:2to 1.3
OHS, NM & CWD 1:1

Inspiratory time
0.8-1.2sCOPD
1.2-1.5s OHS, NM & CWD

Use NIV for as much timeaspossiblein 1**24hours.
Taperdependingontolerance & ABGsover next48-72 hours

SEEK AND TREAT REVERSIBLE CAUSES OF
AHRF

= Possible need for EPAP > 8

Severe OHS (BMI >35), lung recruitment eg hypoxia in severe
kyphoscolios, opposeintrinsic PEEP insevere airflow
obstruction or to maintain adequate PS when high EPAP
required

—

—

NIV Monitoring

Oxygenation

Aim 88-82% in all patients

Note: Home style ventilators CANNOT
provide >50% inspired oxygen.

If high oxygen need or rapid desaturation
on disconnection from NIV consider IMV.

Red flags
pH <7.25 on optimal NIV
RR persisting > 25
New onsetconfusion orpatient distress

Actions

Check synchronisation, mask fit, exhalation
port : give physiotherapy/bronchodilators,

consider anxiolytic

CONSIDER IMV

Thorax 2016;71:1i1-1i35.






