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Association of Home Noninvasive Positive Pressure Ventilation
With Clinical Outcomes in Chronic Obstructive Pulmonary Disease
A Systematic Review and Meta-analysis

Michael E Wilson, MD; Claudia C_ Dobler, MD, PhD; Allison'S. Morrow, BA; Bradley Beuschel, BSPH; Mouaz Alsawas, MD; Raed Benkhadra, MD;
Mohamed Ssisa, MD; Aniket Mittal, MD; Manuel Sanchez, MD; Lubna Daraz, PhD; Steven Holats, RRT: M. Hassan Murad, MD, MPH; Zhen Wang, PhD

I Editorial poge= 47
IMPORTANCE The association of home noninvasive positive pressure ventilation (NIPPV) with Supplemental content
outcomes in chronic obstructive pulmonary disease (COPD) and hypercapnia is uncertain

'OBJECTIVE To evaluata the association of home NIPPV via bilevel positive airway pressure
(BPAP) devices and noninvasive home mechanical ventilator (HMV) devices with dinical
‘outcomes and adverse events in patients with COPD and hypercapnia.

DATA SOURCES Search of MEDLINE., EMBASE. SCOPUS, Cochrane Central Registrar of
Controlled Trials, Cochrane Database of Systematic Reviews, National Guideline
Clearinghouse, and Scopus for English-language articles published from January 1, 1985,

to November 6, 2012

STUDY SELECTION Randomized dinical trials (RCTs) and comparative obsarvational studies
that enrolled adults with COPD with hypercapnia who used home NIPPV for more than
Imonthwereinduded.

IDATA EXTRACTION AND SYNTHESIS Data extraction was completed by independent pairs of
reviawars. Risk of bias was evaluated using the Cochrane Collaboration risk of bias tool for
RCTs and select items from the Newcastle-Ottawa Scale for nonrandomized studies.

MAIN OUTCOMES AND MEASURES Primary ware mortality, all-c
admissions, need for intubation, and quality of life at tha longest follow-up.

RESULTS A total of 21 RCTs and 12 observational studies evaluating 51 085 patients (mean [SD]
age, 657 [2.1] years; 42% women) were included, among whom therewera 434 deaths and 27
patients who underwent intubation. BPAP compared with no device was significantly associated
‘with lower risk of mortality (22.31% vs 28 57%; risk difference [RD], -5.53% [95% (1. -10.25%to
-0.76%]; odds ratio [OR], 0.66 [95% (1, 0.51-0.87): P = 003; 13 studies; 1423 patients; strength
of evidence [SOE], moderate), fewer alc 15(3974% vs
75.00%:; RD, -35.26% [95% (1, -49.39% to -2112%]; OR, 0.22[95% CI, 011-0.43]; P < .001;
1study: 166 patients; SOE, low), and lower need for intubation (5.:34%vs 14.71%: RD, -8.02%
[95% C1, -14.77% to-1.28%]. OR, 0.34[95% (1, 0.14-0.83); P = .02 3 studies; 267 patients;

SOE, moderate). There was no significant differenca in tha total number of all-cause hospital
admissions {rate ratio, 0.91[95% CI, 0.71-117]; P = 47; 5 studies; 326 patients; SOE, low) or
quality of life (standardized mean difference, 016 [95% C1, ~0.06 to 039 P = 15; Ostudies; 833
patients: SOE. insufficient). Noninvasive HMV use compared with no device was significantly
associated with fewer all-cause hospital admissions (rate ratio, 0.50 [35% CI, 0.35-0.71%: P < .001;
Istudy: 93 patients; SOE. low), but not mortality (21.84% vs 34.09%: RD, -11.99% [95% (1. -24.77%
t00.79%]; OR. 0.56[95% C1, 0.29-1.08]; P = 49; 2 studies; 175 patients; SOE, insufficiant).
There was no statistically significant difference in the total number of adversa events in patients
using NIPPV compared with no device (08 vs 017 per patient. P = 84; 6 studies; 414 patients).

CONCLUSIONS AND RELEVANCE In this meta-analysis of patients with COPD and hypercapnia,
home BPAP. compared with no device, was assodated with lower risk of mortality. all-cause
hospital admission, and intubation, but no significant difference in quality of life. Noninvasive Author &ffifiations: Author

AHRY

E C Agency for Healthcare
S Research and Quality

@

HMV, compared with no device, was significantly associated with lower risk of hospital
admission. but there was no significant difference in mortality risk. However, the evidence
‘was low to moderate in quality, the evidenca on quality of life was insufficient, and the
analyses for some outcomes were based on small numbers of studies.

JAMA. 2020;373(5)-455 465 dot101001/jama 201027343
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Background




Chronic Respiratory Failure

* Definition
* |nability to maintain normal oxygen or carbon dioxide levels
» Hypoxia (low oxygen)
« Hypercapnia (high carbon dioxide)
« Chronic (vs acute)

» Causes
« Chronic obstructive pulmonary disease (COPD)
» Thoracic restrictive disorders (e.g. kyphosis, scoliosis)
* Neuromuscular disease (e.g. amyotrophic lateral sclerosis)
» Obesity hypoventilation syndrome

« Adverse consequences
« Sudden or gradual hypoxemia or hypercapnia

« Poor quality of life, sleepiness, hospital admission, intubation, respiratory arrest, death

» High cost
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Noninvasive positive pressure ventilation (NIPPV)

* Setup
« Machine, hose, mask (or mouthpiece)
* In the home, usually (but not always) nocturnal

* Types of machines

- BPAP (Bilevel Positive Airway Pressure)

BPAP S (spontaneous), no back up rate

BPAP ST (spontaneous/timed), back up rate
AVAPS (average volume assured pressure support)
Others

« HMV (Home Mechanical Ventilator)
* Pressure support
* Pressure control
» Volume assist control
» Others

« CPAP (Continuous Positive Airway Pressure)
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Noninvasive positive pressure ventilation (NIPPV)

 Variability among machines:

interface (tracheostomy or mask)

mode of ventilation (e.g. pressure vs. volume targeted)
respiratory circuit (e.g. single vs. double limb)
monitoring capability

safety and alarm systems

internal battery life

level of oversight and servicing

 device maneuvers (e.g. lung volume recruitment)
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Clinical Dilemmas

« Marked variability in usage, prescribing patterns, policies, and guidelines
* Which devices are optimal for which patient populations?
» Which device modes are optimal for which patient populations?

« Which respiratory services impact outcomes?
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Objectives

» To evaluate home NIPPV in adult patients with chronic respiratory failure in terms of:
* Initiation / continuation

Effectiveness

Equipment parameters

Required respiratory services

Adverse events

* We evaluated respiratory failure due to:
| « Chronic obstructive pulmonary disease (COPD) |
« Thoracic restrictive disorders
* Neuromuscular disease
» Obesity hypoventilation syndrome
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Key Questions

KQ1: What characteristics/criteria were considered when initiating NIPPV?
KQ2: What was the effect of HMV, BPAP, or CPAP on patient outcomes?
KQ3: What equipment parameters were used?

KQ4: What home services were provided?
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Methods




Systematic Review and Meta-Analysis

» Defined study eligibility criteria
« Stakeholder and key informant input
* Literature search (9 databases)
» Evaluated studies for possible inclusion
« Assessed risk of bias of individual studies
 Abstracted data
« Performed meta-analysis
« Assessed strength of evidence of four main outcomes
* Wrote report
» Peer review and public commentary
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L
PICOTS Elements Inclusion Criteria

Populations Adults = 18 years

Interventions Noninvasive mask or mouthpiece:
s HMV
* BPAP
 CPAP

Comparators *Usual care (i.e. no NIPPV)

Different type of NIPPV
Different mode same equipment

Outcomes PRIMARY

* Mortality

» Hospitalization

* Need for intubation

* Quality of life

SECONDARY

* ICU admission

» OQutpatient visits

* Emergency room visits
Disease exacerbations
Activities of daily living (ADL)
Dyspnea
Sleep quality
Exercise tolerance
Adverse events

Timing = 1 month of treatment in home settings
Settings *Home or assisted living
Study design *Randomized controlled trials (RCTS)

*Non randomized comparative studies (prospective and retrospective)
*Relevant systematic reviews and clinical guidelines
*Excluded: before and after studies

Publications 1995 to November 6, 2019
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Strength of Evidence

Four primary outcomes (mortality, need for intubation, quality of life, hospital admissions)

Strength of

Evidence Definition
(SOE)
High Confident that the estimate of effect lies close to the true effect.
The body of evidence has few or no deficiencies and judged to be stable.
Moderate Moderately confident that the estimate of effect lies close to the true effect.
The body of evidence has some deficiencies and is judged to be likely stable.
Low Limited confidence that the estimate of effect lies close to the true effect.
The body of evidence has major or numerous deficiencies and is likely unstable.
Insufficient No evidence, were unable to estimate an effect, or had no confidence in the estimate of effect

Determinants

Study limitations (i.e. risk of bias)
Directness of evidence to the key questions
Consistency of results

Precision

Publication bias

©2020 MFMER | slide-16



Results




All disease categories I

Abstracts screened
N=6,180

» Studies were conducted in:

« Europe (n=53)

Full text articles assessed - United States (n=5)

N=1,088 _
 Asia (4)
* Australia (3)
Articles included - Canada (n=1)
* Africa (1)

N=68 original studies _
« South America (1)

(38 studies on COPD)

N=13 guidelines

©2020 MFMER | slide-18



KQ1: What characteristics/criteria were considered when initiating NIPPV?

« Criteria to start home NIPPV were variable
« Single criterion vs. combined criteria

« Common criteria:
« Hypercapnia (PaCO2 ranging from >45 to >56mmHgQ)
* pH >7.35

* Hypoxia (PaO2 ranging from <55 to <60mmHg or long term oxygen use)
* FEV1 <50% of normal

 Disease stability

24 studies stable disease (no recent exacerbation)
11 studies unstable disease (after hospitalization for acute exacerbation)
2 studies both stable and unstable

1 study not specified
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KQ1: What characteristics/criteria were considered when initiating NIPPV?

* Processes used to titrate NIPPV
* Variable
« Common criteria
* reduction in hypercapnia
* reduction in hypoxia (including nocturnal hypoxia)
« achievement of target tidal volumes
* reduction in patient symptoms
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KQ2: What was the effect of HMV, BPAP, or CPAP on patient outcomes?
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KQ2: What was the effect of HMV, BPAP, or CPAP on patient outcomes?

BPAP (compared with no device):

Primary Outcomes

(1 RCT, 2 Observational)

80 fewer per 1000 patients

Outcome Direction Study Design Statistic (95% CI) Strength of Evidence
Mortality Lower (8RCTs, 3 Observational) | 5 fewer per 1000 paients | Moderate SOE
Hospital admissions No difference (SBSItQUgjri?,z?’(z)%s;t\i/ngnal) OR0.91(0.71-1.17) Low SOE
zgltqiqeig;?ovr\:ith hospital Fewer 1 study, 166 patients 3())57 20/32\/ §07é10(c));)3) Low SOE
Need for intubation Fewer 3 studies, 267 patients OR: 0.34 (0.14 t0 0.83) Moderate SOE

QoL

No difference

10 studies, 977 patients
(9 RCTs, 1 Observational)

SMD: 0.15 (-0.03 to 0.32)

Insufficient SOE

©2020 MFMER | slide-22



KQ2: What was the effect of HMV, BPAP, or CPAP on patient outcomes?

BPAP (compared with no device):

Secondary Outcomes

Outcome Study Design Statistic (95% CI) P N
value
Number of emergency department visits 1 RCT (195 patients) Rate Ratio=0.72(0.60 to 0.85) <0.001
Number of ICU admissions 1 RCT and 1 Observational study (81 patients) Rate Ratio=0.43(0.18 to 1.05) 0.06
1 Observational study (166 patients) 7.69% vs. 31.82%;
Number of patients with ICU admission RD=-0.24(-0.36 to -0.13); 0.001
OR=0.18(0.07 to 0.46)
Number of COPD exacerbations 3 RCTs and 1 Observational study (352 patients) | Rate Ratio=0.85(0.67 to 1.07) 017
1 RCT (52 patients) 61.54% vs. 65.38%;
Number of patients with COPD exacerbation RD=-0.04(0.30 to 0.22); 0.17
OR=0.84(0.26 to 2.68)
Activities of daily living (ADL) 3 RCTs (318 patients) SMD=0.09(-0.13 to 0.31) 0.41
Dyspnea 6 RCTs (468 patients) SMD=0.24(0.03 to 0.45)
. 0.02
(higher score represents better outcome)
Sleep quality 2 RCTs (120 patients) SMD=0.12(-0.06 to 0.30)
. 0.19
(higher score represents better outcome)
6-minute walk distance test 7 RCTs (271 patients) 23.83 meters(-12.44 to 60.10) 0.20
Shuttle walk test 1 RCT(45 patients) 72 meters(12.9 to 131) 0.01
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KQ2: What was the effect of HMV, BPAP, or CPAP on patient outcomes?

HMV (compared with no device):

Outcome Direction Study Design Statistic (95% CI) SOE
Mortality No difference (zzséltjazi:s/ational) OR: 0.56 (0.29 to 1.08) Insufficient SOE
Hospital admissions Fewer (118(§lé?gr3:ti%?\t;?)nts Rate Ratio: 0.50 (0.35 to 0.71) | Low SOE
Need for intubation
QOL
HMV (compared with BPAP):
Outcome Direction Study Design Statistic SOE
Zg:ri] ?Qé?ovr\:ith hospital Eewer (11351;)23;3;1& ;)I)atients 020,001 o or
HMV (compared with CPAP):
Outcome Direction Study Design Statistic SOE
Patients with hospital Eower 1 study, 39,700 patients P<0.001 Low SOE

admission

(1 observational)
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o
KQ2: What was the effect of HMV, BPAP, or CPAP on patient outcomes?

Subgroup analysis

BPAP (compared with no device):

* In stable COPD:
* lower mortality
* higher activities of daily living
* reduced dyspnea

 In unstable COPD (after hospitalization for recent exacerbation):
* reduced need for intubation
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KQ2: What was the effect of HMV, BPAP, or CPAP on patient outcomes?

Post-hoc analysis

To determine if PaCO2 initiation threshold had an effect on outcomes
« PaCO2 245 to 49 mmHg

« PaCO2 250 to 51 mmHg

« PaCO2 252 mmHg or greater

No direct comparisons

Mortality and hospitalizations

« No statistically significant differences

Quality of life

PaCO2 initiation threshold

Result

Studies

Paco, 252 mm Hg

SMD, 0.18 (0.05 to 0.40)

2 studies, 311 patients

Paco, of 50 to 51 mm Hg

SMD, 0.97 (0.36 to 1.58)

1 study, 49 patients

Paco, of 45to 49 mm Hg

SMD, -0.06 (-0.28 to 0.17]

2 studies, 102 patients
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682: What was the effect of HMV, BPAP, or CPAP on patient outcomes?

er device comparisons

Comparison Outcome Stu_dy Findings
Design
BPAP vs. Number of patients with exacerbations |1 RCT, 30.43% vs. 53.85%;
CPAP 49 patients |RD: -0.23 (-0.50 to 0.03)
BPAP volume assured pressure support ventilation vs. Mortality 1 RCT RD: -0.05 (-0.21 t0 0.11)
BPAP ST QOL 40 patients |[WMD: -4.70 (-15.97 to 6.57)
Shuttle Walk Test WMD: -4.00 meters (-54.24 to 46.24)
Sleep quality WMD: -2.70 (-6.07 to 0.67)
Dyspnea WMD: -0.70 (-1.60 to 0.20)
HMV (pressure controlled ventilation) vs. QOL 1 RCT WMD: -0.14 (-4.90 to 4.60)
HMV (pressure support ventilation) 6-minute walk distance test (meters) 17 patients |WMD: 14 (-42 to 70)
BPAP for 6 months vs. 6-minute walk distance test (meters) 1 RCT 43% increase vs. 11% decrease, p=0.04
BPAP for more than 6 months 26 patients
QOL 57 vs. 53, p=0.80
Number of patients with ICU admission 23.08% vs. 15.38%;
RD: 0.08 (-0.23 to 0.38)
HMV/BPAP mix (pressure controlled ventilation) (high intensity) vs. |QOL 1 RCT WMD: 2.30 (-2.35 to 6.95)
HMV/BPAP mix (pressure support ventilation) (low intensity) 14 patients
BPAP S Treatment adherent (24 hours per day on 270% of days) vs. |Number of all-cause hospital admissions |1 Obs 0.4 vs. 1.0 (p<0.01)
BPAP S Treatment non-adherent Number of ICU admission 54 patients (0.6 vs. 1.2 (p=0.37)
BPAP ST started in the home using telemedicine vs. Mortality 1 RCT 6.06% vs. 2.94%;
BPAP ST started in the hospital 67 patients |RD: 0.03 (-0.07 to 0.13)
QOL WMD: -1.20 (-9.92 to 7.52)
Dyspnea WMD: 0.10 (-0.50 to 0.70)
6-minute walk distance test (meters) WMD: -19.00 (-64.60 to 29.60)
Number of all-cause hospital admissions WMD: -0.10 ( -0.60 to 0.40)

Number of exacerbations

No significant difference

2020 MEMED | clid
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Mortality

NIPPV No NIPPV

Odds Ratio Favors | Favors
o Study Design Events/Patients Events/Patients (95% ClI) NIPPV No NIPPV Weight, %
I BPAP vs no device |
Casanova et al,1§ 2010 RCT 4/26 4/26 1.00(0.22-4.51) I 3.5
Clini et al,%3 2002 RCT 8/43 8/47 1.11(0.38-3.28) I 6.0
Duiverman et al,26 2011 RCT 5/37 5/35 0.94 (0.25-3.57) n 43
Kéhnlein et al,3¢ 2014 RCT 12/102 31/93 0.27(0.13-0.56) —l— 10.2
McEvoy et al,38 2009 RCT 40/72 46/72 0.71 (0.36-1.38) B B 11.5
Murphy et al,® 2017 RCT 16/57 19/59 0.82(0.37-1.82) . 9.3
Struik et al,” 2014 RCT 30/101 29/100 1.03 (0.56-1.90) + 12.7
Zhou et al,*6 2017 RCT 0/57 1/58 0.33(0.01-8.35) =« . 0.9
Budweiser et al,18 2007 Observational 24/99 18/41 0.41(0.19-0.88) . 9.7
Clini et al,22 1996 Observational 4/17 3/17 1.44(0.27-7.68) o 29
Clini et al,21 1998 Observational 13/28 11/21 0.79(0.25-2.45) - 5.6
Galli et al,32 2014 Observational 8/78 17/88 0.48(0.19-1.18) B 7.9
Tsolaki et al,#4 2008 Observational 2/27 2/22 0.80(0.10-6.19) - 2.0
Suhtotal (J2=5.9%: P=_39) 0.66 (0.50-0.87) O 86.4
I HMV vs no device I
Heinemann et al,3° 2011 Observational 6/39 20/43 0.21(0.07-0.60) «<—l— 6.2
Paone et al,42 2014 Observational 13/48 10/45 1.30(0.50-3.36) 8 | 7.3
Suhtotal (2=84 3% P= 01) 0.56 (0.29-1.08) > 13.6
NIPPV (BPAP and HMV) vs no device
verall (17=27.3%; P=. 0.65 (0.48-0.88) S 100.0
| T T T T T
0.1 1 10

JAMA. 2020;323(5):455-465. doi:10.1001/jama.2019.22343 0dds Ratio (95% Cl)
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Hospital Admissions

No. of Patients Rate Ratio Favors | Favors
~tudy . Study Design NIPPV  No NIPPV (95% ClI) NIPPV No NIPPV Weight, %
IBPAP vs no device |
Casanova et al, 19 2010 RCT 26 26 0.80 (0.21-2.98) " 6.3
Clini et al,23 2002 RCT 23 24 0.64(0.37-1.11) —.— 17.3
McEvoy et al,38 2009 RCT 72 72 1.04(0.98-1.11) - | 26.8
Clini et al,22 1996 Observational 17 17 1.13(0.57-2.27) —I— 14.1
Tsolaki et al,44 2008 Observational 27 22 0.59 (0.29-1.21) —I—— 13.6
12=27.2%: P=.24 0.91(0.71-1.17) ’ 78.1
|HMV vs no device I
429014 Observational 48 45 0.50 (0.35-0.71) —— 21.9
NIPPV (BPAP and HMV) vs no device
 P= 0.75 (0.52-1.10) - 100.0
| — T T T T
0.1 1 10

Rate Ratio (95% Cl)

JAMA. 2020;323(5):455-465. doi:10.1001/jama.2019.22343
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Intubations

NIPPV

No NIPPV

Odds Ratio
lBPAP vs No Device I Study Design Events/Patients Events/Patients (95% Cl)
Casanova et al,192010 RCT 1/26 2/26 0.48 (0.04-5.65)
Galliet al,32 2014 Observational 5/78 16/88 0.31(0.11-0.89)
Tsolaki et al,44 2008 Observational 1/27 2/22 0.38(0.03-4.55)

Subtotal (I2=0.0%; P=.94)

JAMA. 2020;323(5):455-465. doi:10.1001/jama.2019.22343

0.34(0.14-0.83)

0.01

Favors : Favors

NIPPV : No NIPPV

1

Odds Ratio (95% Cl)

Weight, %
13.4

73.2

13.4
100.0
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Quality of Life

No. of Patients

No Standardized Mean Favors | Favors Weight,
I BPAP vs No Device I Study Design NIPPV NIPPV Quality of Life Scale Difference (95% ClI) NIPPV | No NIPPV %
Zhou et al,%° 2017 RCT 57 58 COPD assessment test 0.31(-0.06t0 0.68) l 13.24
Duiverman et al,2¢ 2011 RCT 37 35 Chronic Respiratory Disease Questionnaire -0.04 (-0.27 to 0.20) l 16.88
Garrod et al,33 2000 RCT 23 22 Chronic Respiratory Disease Questionnaire 0.62 (0.02to1.21) —— 8.26
Marquez-Martin et al,37 2014 RCT 15 15 Chronic Respiratory Disease Questionnaire -0.24 (-0.96 to 0.48) —— 6.53
Struik et al,” 2014 RCT 101 100 Chronic Respiratory Disease Questionnaire 0.00 (-0.28 t0 0.28) I 15.74
Kéhnlein et al,3¢ 2014 RCT 102 93 St George’s Respiratory Questionnaire 0.32(0.04t0 0.61) 15.56
Murphy et al,® 2017 RCT 57 59 St George's Respiratory Questionnaire -0.07 (-0.43t00.29) i 13.33
Oscroft et al,41 2010 RCT 5 5 St George's Respiratory Questionnaire -1.14(-2.50t00.22) «——®———— 2.36
Tsolaki et al,*4 2008 Observational 27 22 SF-36 physical component summary 0.97 (0.36 t0 1.58) —— 8.11
Overall (I?=61.7%; P=.007) 0.16 (-0.06 t0 0.38) © 100.0
2 10 1 2

Standardized Mean
Difference (95% CI)

JAMA. 2020;323(5):455-465. doi:10.1001/jama.2019.22343
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KQ2: What was the effect of HMV, BPAP, or CPAP on patient outcomes?
Summary
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KQ2: What was the effect of HMV, BPAP, or CPAP on patient outcomes?

Summary
Device Comparator(s) Findings (Strength of evidence)
COPD HMV No device Fewer hospital admissions (low SOE)
HMV BPAP Fewer hospital admissions (low SOE)
HMV CPAP Fewer hospital admissions (low SOE)
BPAP No device Lower mortality (moderate SOE)
Reduced need for intubation (moderate SOE)
Fewer hospital admissions (low SOE)

* Improved outcomes

* Number of ED visits

* Number of patients with ICU admission
* Dyspnea

» Shuttle walk test

* No difference

* |CU admissions

* COPD exacerbations
 ADLs

« Sleep quality

* 6-minute walk distance test
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KQ3: What equipment parameters were used?

COPD

BPAP Modes

* BPAP S

 BPAP ST

* BPAP volume assured pressure support
* Pressure control

» Not specified

HMV Modes

» Pressure support
* Pressure control

CPAP Modes

- CPAP

Prescribed
Usage
(daily)

« 25-8 hours (BPAP)
*>12 hours (HMV)

Actual Usage
(range of
means)

*4.5-9.0 hours

Significant variability
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KQ4: What home services were provided?

COPD

Number of studies reporting
home respiratory services

15 out of 38 studies

Home
services
provided

 Telephone hotline staffed by nurses

» Scheduled phone calls by respiratory therapists

* Home visits by respiratory therapists

» Smoking cessation

» Comprehensive home care program with evaluation and
treatment of physical, occupational, and dietary needs

Efficacy of home services
assessed?

* N/A
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Adverse Events

Type of adverse
events
Serious adverse
events

Example

Death, hospitalization, and need for intubation were reported as primary
efficacy outcomes.

Acute respiratory failure

Any life-threatening event/iliness

Any disability or permanent damage

Any required intervention to prevent impairment (such as pacemaker)
Any congenital anomaly/birth defect

Non serious
adverse events

Skin symptoms (e.g. facial rash, nasal ulceration)

Eye symptoms (e.g. dry eyes, conjunctivitis)

Nose/mouth symptoms (e.g. nasal stuffiness, rhinorrhea, nosebleed, mucosal
dryness, oral air leak)

Gastrointestinal symptoms (e.g. gastric distension, aerophagia)

Device/mask intolerance (e.g. claustrophobia, discomfort, noncompliance)
Other

©2020 MFMER | slide-36



Adverse Events

» 28% of studies reported adverse events (19 out of the 68 included studies)
* No consistent approach for evaluation and reporting

Device Serious adverse events Non-serious adverse events
Incidence rate and 95% CI Incidence rate and 95% CI
HMV IR: 0.00 (0.00 to 0.00) IR: 0.35 (0.27 to 0.46)
BPAP IR: 0.01 (0.00 to 0.05) IR: 0.31 (0.16 to 0.58)

HMV/BPAP mix

Not reported/not evaluated

IR: 0.27 (0.15 to 0.50)

CPAP

IR: 0.09 (0.03 to 0.26)

IR: 0.39 (0.27 to 0.56)

No device

IR: 0.00 (0.00 to 0.01)

IR: 0.00 (0.00 to 0.00)

« Serious adverse events:
« Mortality, hospitalization, and need for intubation classified as study outcomes

Device type Serious adverse events (all disease states) Number of cases, pz_;ttlents atrisk,
and studies

BPAP Acute respiratory failure 29 cases out of 178 patients (5 studies)
Treatment failure (combined endpoint of use<2h/night, 4 cases out of 29 patients (1 study)
hospital admission for respiratory failure, or PaC02>60)
Aortic dissection 1 case out of 37 patients (1 study)
Transient ischemic attack 1 case out of 23 patients (1 study)

CPAP Treatment failure (combined endpoint of use<2h/night, 4 cases out of 31 patients (1 study)
hospital admission for respiratory failure, or PaC0O2>60)

HMV Not reported/not evaluated

HMV/BPAP mix Not reported/not evaluated

No device Acute respiratory failure 13 cases out of 30 patients (2 studies)
Ischemic stroke 1 case out of 35 patients (1 study)
Arrhythmia requiring pacemaker 1 case out of 18 patients (1 study)
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Adverse Events

» Non-serious adverse events:
« Skin symptoms (e.g. facial rash, nasal ulceration)
Eye symptoms (e.g. dry eyes, conjunctivitis)
Nose/mouth symptoms (e.g. nasal stuffiness, rhinorrhea, nosebleed, mucosal dryness, oral air leak)
Gastrointestinal symptoms (e.g. gastric distension, aerophagia)
Device/mask intolerance (e.g. claustrophobia, discomfort, noncompliance)

* No difference in adverse events or treatment withdrawals
» Device use vs no device use
« Different device comparisons

» In COPD 6 studies directly compared adverse events in NIPPV vs no device
» No difference in total adverse events
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Limitations

Variability and heterogeneity among included studies regarding devices used, modes used,
duration of use, ancillary respiratory services provided, outcome definitions, measurement tools,
followup lengths of time
Conclusions based on low to moderate strength of evidence
Limited evidence on HMV vs BPAP comparisons
Limited evidence on impact on clinical outcomes of:

 Device initiation criteria (KQ1)

* Device parameters (KQ3)

* Home respiratory services (KQ4)
Lack of reporting of device type, device mode
Lack of consistent approach to reporting of adverse events

» 70% of studies did not report adverse events
English studies only
Majority of studies conducted in Europe (78%), home respiratory services may not be explicit
Could not find studies where patients with COPD used significant daytime NIPPV
Publication bias was unable to be statistically evaluated because of the number of studies
included in a direct comparison
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Future Research

« HMV vs BPAP
Modes

Respiratory services

Initiation titration practices

Consideration of patients who require daytime NIPPV support
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Conclusions

* In patients with COPD
« BPAP (compared to no device) was associated with lower mortality, intubations, hospital
admissions, and dyspnea, no change in QOL.
« HMV (compared individually with BPAP, CPAP, or no device) was associated with fewer
hospital admissions.
» Low to moderate SOE
« Current comparative evidence is not available to assess the impact of many device capabilities
on patient outcomes.
« Criteria to initiate home NIPPV and home respiratory services vary and are not validated in
comparative studies.
« Significant variability in devices used and device modes used.
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QUESTIONS
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