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Appendix A. Exact Search Strings

PubMed®:

Search date: April 7, 2011
Total number of results: 2541

Strategy:

((randomized controlled trial[pt] OR controlled clinical triallpt] OR randomized[tiab] OR
placebo[tiab] OR drug therapy[sh] OR randomlyftiab] OR trial[tiab] OR groups[tiab]) NOT
(animalsfmh] NOT humans[mh])) AND (positive airway pressure respiration OR continuous
positive airway pressure OR bilevel positive airway pressure OR bi-level positive airway
pressure OR NPPV OR NIPPV OR BIPAP OR CPAP OR ippv OR ippb OR niv OR niav OR
pav OR "proportional assist ventilation" OR "respiratory assist devices" OR ((noninvasive[tiab]
OR non-invasive[tiab]) AND (ventilat*[tiab] OR respirat*[tiab])) OR (ventilat® AND
helmet[tiab]) OR ((facial[tiab] OR nasalftiab] OR face[tiab]) AND mask*[tiab]))

Limits: English, All Adult: 19+ years, Publication Date from 1990/01/01

Embase®:

Search date: April 26, 2011
Total number of results: 648

Strategy:

‘positive end expiratory pressure’/exp OR ‘positive end expiratory pressure’ OR “pressure
support ventilation’/exp OR ‘pressure support ventilation” OR “positive airway pressure
respiration’ OR ‘continuous positive airway pressure’ OR “bilevel positive airway pressure’” OR
‘bi-level positive airway pressure’ OR nppv OR nippv OR bipap OR cpap OR ippv OR ippb OR
niv OR niav OR pav OR “proportional assist ventilation” OR ‘respiratory assist devices’ OR
(noninvasive:ti OR ‘non invasive’:ti AND (ventilat*:ti OR respirat*:ti)) OR (noninvasive:ab OR
‘non invasive’:ab AND (ventilat*:ab OR respirat*:ab)) OR (ventilat*:ti AND helmet:ti) OR
(ventilat*:ab AND helmet:ab) OR (facial:ti OR nasalti OR faceti AND mask*ti) OR (facial:ab
OR nasalab OR faceab AND mask*:ab) AND (random* OR factorial* OR crossover* OR
‘cross over’ OR “cross overs’ OR placebo* OR doubl* NEAR/1 blind* OR singl* NEAR/1
blind* OR assign* OR allocat* OR volunteer* OR ‘double blind procedure’/exp OR ‘crossover
procedure’/exp OR ‘randomized controlled trial’/exp OR ‘single blind procedure’/exp) AND
[humans]/lim AND [english]/lim AND [embase]/lim NOT [medline]/lim AND [1990-2011]/py

Cochrane Database of Systematic Reviews:

Search date: March 30, 2011



Total number of results: 81

Strategy:

#1 (positive airway pressure respiration OR continuous positive airway pressure OR bilevel
positive airway pressure OR bi-level positive airway pressure OR NPPV OR NIPPV OR BIPAP
OR CPAP OR ippv OR ippb OR niv OR niav OR pav OR "proportional assist ventilation” OR
“respiratory assist devices" )iti,ab,kw

#2 (ventilat* AND helmet):ti,ab,kw

#3 (noninvasive OR non invasive):ti,ab,kw and (respirat® OR ventilat*):ti,ab,kw

#4 (facial OR nasal OR face):ti,ab,kw and (mask):ti,ab,kw

#5 (#1 OR #2 OR #3 OR #4)

#6 (#1 OR #2 OR #3 OR #4), from 1990 to 2011

ClinicalTrials.gov:

Search date: October 18, 2011
Total number of results: 117

Strategy:

(noninvasive OR positive pressure ventilation OR positive airway pressure AND respiration OR
continuous positive airway pressure OR bilevel positive airway pressure OR bi-level positive
airway pressure OR proportional AND assist ventilation OR respiratory assist AND device )
[ALL-FIELDS] AND "Interventional” [STUDY-TYPES] AND respiratory failure [DISEASE]
AND ("Adult” OR "Senior" ) [AGE-GROUP]



Appendix B. Efficacy-Effectiveness Rating Form

Directions: For each article, rate the study along the seven dimensions listed. For each

dimension, consider whether, on balance, the study is most consistent with the definition of
Make your best judgment, but if the article does not give adequate
information to make a determination, choose “unclear.”

efficacy or effectiveness.

Dimension Efficacy Effectiveness
1. Setting Highly specialized setting foradministering Community Hospitals without
NPPV (e.g., specialized NPPVunit) or specialized NPPV units or specifies
[ 1Unclear Tertiary care setting (referral population or that practitioners do not have any

Academic medical Center) or restricted to
highly trained practitioners

special training

2. Eligibilitycriteria
[ 1Unclear

Convenience sample orsample selection
criteria that excludes typical comorbidities
(e.g., mild hemodynamicinstability, chronic
medical conditions, dysrhythmias, recent
surgery) or those less likelyto adhere to
treatment

Consecutive patients;allows usual
comorbidities and those less likelyto
be adherent

3. Health Outcomes
[ ]Unclear

Does notinclude mortalityor health related
quality of life

In the methods section, specifies
mortality (in hospital orlonger) or
Health related quality of life outcomes

4. Study Duration/clinically
relevant NPPV
[ ]Unclear

NPPV administration is fixed (e.g., given for
pre-specified, inflexible duration), OR specific
respirator settings notbased on clinical
response, OR outcomes are short-term only
(e.g. ICU stay or shorter)

Intervention given to clinical endpoints
rather than pre-specified duration.
NPPV administration is flexible and
responds to clinical status. Outcomes
are measured for full hospitalization or
longer

5. Assessmentofadverse
events
[ ]Unclear

Reportfewer than 2 of the following:
discontinuation of NPPV due to intolerance,
rates of infection, facial ulcerations

Reports at least 2 of the following:
discontinuation of NPPV due to
intolerance, rates of infection, facial
ulcerations

6. Adequate sample size
for health outcomes

Sample size not given for mortality or HRQOL

Sample size calculation given for
mortality or minimum clinically

[ ]Unclear importantdifference for HRQOL
7.1TT analysis Completers analysis or excludes those with Follows intent-to-treat principle for
[ 1Unclear protocol deviations. analysis (includes all patients

regardless of compliance, eligibility)
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Appendix C. Data Abstraction Elements

Study Characteristics

Additional articles used in this abstraction
o If an additional article is used to supplement this abstraction, provide the
article(s)’ full citation(s).
Study dates
0 Year enrollment started
o Year enrollment ended
Study sites
0 Single center

= Geographic location: Enter City and State (if U.S.) and Country (if

outside the U.S.).
0 Multicenter

= Enter number of sites

= Select all applicable geographical regions from the following options:
US, Canada, UK, Europe, South America, Central America, Asia,
Africa, Australia/New Zealand, Not reported/Unclear, Other (specify)

0 Not reported/Unclear
Funding source (check all that apply): Government, Private foundation, Industry, Not
reported, Other (specify)
Setting (check all that apply): ICUs, Emergency departments, Critical care units,
Postoperative settings, General medical units, Not reported/unclear, Other (specify)
Enrolliment approach (check all that apply): Consecutive patients, Convenience
sample (not explicitly consecutive), Not reported/Unclear, Other (specify)
Study inclusion and exclusion criteria

o Copy/paste criteria as reported in the article

0 Were any of the following exclusion reasons applied?

» Need for emergent intubation (includes respiratory arrest, severe
hemodynamic instability [e.g., SBP < 90, severe bradycardia, severe
arrhythmia], other indications)

= Unable to cooperate with NPPV (includes decreased level of
consciousness, encephalopathy, agitation)

= Acute respiratory failure requiring a specific treatment (e.g. pulmonary
embolus, pneumothorax, acute myocardial infarction)

= Conditions that preclude NPPV face mask or nasal prong application
(e.g., tracheostomy; facial deformities; recent oral, esophageal, or
gastric surgery)

e Study enrollment and completion
o Number of subjects assessed for eligibility
0 Number eligible
o Number randomized
0 Number that completed follow-up
e Comments (if needed)
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Il.  Ventilation Procedures

Does the study address weaning? (Yes, No)
Are there significant baseline imbalances between the patient groups? (Yes, No)
e [For each treatment arm, indicate type of treatment and answer questions specific to
that treatment:
o Treatment type: NPPV, Supportive care, or Invasive Ventilatory Support
= |f NPPV
¢ Interface used: Full face, Nasal prongs, Nasal mask, Not
reported, Other (specify)
e Type of NPPV
o Bilevel positive airway pressure with supportive care
= Bilevel upper/inspiratory pressure
= Bilevel lower/expiratory pressure

o Continuous positive airway pressure (CPAP) with

supportive care
*» Planned CPAP pressure:
e Fixed pressure
e Acceptable pressure range
0 Min pressure
0 Max pressure
= Mean CPAP pressure delivered
o Other
0 Not reported
e Other Detalils:

o0 Autotitrating: Yes, No, Not reported/ Not available

o Duration of ventilation, per protocol (mean hours per
day, or if not given, mean and intended duration for
Day 1)

0 Protocolized (presence of a structured algorithm for
adjusting the non-invasive ventilation): Yes, No, Not
reported

= If Supportive care
e Is planned supportive care identical for the intervention arm(s)
and the comparator arm?
e Describe supportive care
= If Invasive Ventilatory Support
e Autotitrating: Yes, No, Not reported/ Not available
e Duration of ventilation, per protocol (mean hours per day, or if
not given, mean and intended duration for Day 1)
e Staffing/training experience
e Staffing composition (check all that apply): Respiratory therapist, Nurse practitioner,
Physician’s assistant, Physician (general), Physician (other subspecialty), Physician
(critical care trained), Nurse, Not reported
e Adjunctive treatments
o0 High flow oxygen: Yes, No, Not reported/Unclear
0 Helium gas mixture: Yes, No, Not reported/Unclear
0 Sedatives and anxiolytics: Yes, No, Not reported/Unclear
» If yes, was Precedex (dexametomidine) used?
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Comments (if needed)

lll. Applicability of Key Questions

Indicate populations included in the study (check all that apply):

(0]

o
o

(o}

Adults with chronic obstructive pulmonary disease (COPD) and acute
respiratory failure

Adults with acute cardiogenic pulmonary edema (ACPE)

Adults with acute respiratory failure due to other causes including pneumonia,
asthma, obesity-hypoventilation syndrome, and interstitial lung disease
Adults with acute respiratory failure in selective settings including
perioperative setting and post-transplant setting

Indicate applicable Key Questions

(0]

o

Key Question 1: Is noninvasive positive-pressure ventilation (NPPV)
associated with less morbidity (including from intubation), lower mortality,
lower adverse events, or lower medical utilization when compared to
supportive medical therapy or invasive ventilation:

= |n adults with chronic obstructive pulmonary disease (COPD) and
acute respiratory failure?

* In adults with acute cardiogenic pulmonary edema (ACPE)?

* In adults with acute respiratory failure due to other causes including:
pneumonia, asthma, obesity-hypoventilation syndrome, and interstitial
lung disease?

* In adults with acute respiratory failure in selective settings including:
perioperative setting and post-transplant setting?

Key Question 2: Is NPPV with bilevel positive airway pressure (BIiPAP™),
compared to NPPV with continuous positive airway pressure (CPAP),
associated with less morbidity, lower mortality, lower adverse events, or lower
medical utilization:

* In adults with chronic obstructive pulmonary disease (COPD) and
acute respiratory failure?

» In adults with acute cardiogenic pulmonary edema (ACPE)?

* In adults with acute respiratory failure due to other causes including:
pneumonia, asthma, obseity-hypoventilation syndrome, and interstitial
lung disease?

= |n adults with acute respiratory failure in selective settings including:
perioperative setting and post-transplant setting?

Key Question 3: Is early extubation to NPPV, compared to usual care,
associated with less morbidity, lower mortality, lower adverse events, or lower
medical utilization:

» In adults with chronic obstructive pulmonary disease (COPD) and
acute respiratory failure?

* In adults with acute cardiogenic pulmonary edema (ACPE)?

* In adults with acute respiratory failure due to other causes including:
pneumonia, asthma, obesity-hypoventilation syndrome, and interstitial
lung disease?

» In adults with acute respiratory failure in selective settings including:
perioperative setting and post-transplant setting?

Key Question 4: Did this study report a subgroup analysis?

Comments (if needed)
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IV. Baseline Characteristics

Number of subjects: For the total population and each treatment arm, indicate the
following:
o Treatment type: CPAP, Bilevel, Weaning without NPPV, Weaning with NPPV,
Endotracheal intubation, Supportive care
0 N: Total, Female, Male
o0 Percentage: Female, Male
e Total population age in years: For the total population and each treatment arm,
indicate the following:
o Treatment type: CPAP, Bilevel, Weaning without NPPV, Weaning with NPPV,
Endotracheal intubation, Supportive care
Mean
Standard deviation
Median
0 Interquartile range
e Severity of illness score: Apache Il score, Apache lll score, Simplified acute
physiological score, Other (specify), Not reported
o For the total population and each treatment arm, indicate the following:
= Treatment type: CPAP, Bilevel, Weaning without NPPV, Weaning with
NPPV, Endotracheal intubation, Supportive care
= Mean
= Standard deviation

O 0O

Median
Interquartile range
¢ Ethnicity (indicate total N and percentage of total population)
0 Hispanic or Latino
0 Not Hispanic or Latino
e Race (indicate total N and percentage of total population)
o0 Black/African American
American Indian or Alaska Native
Asian
Native Hawaiian or other Pacific Islander
White
Multiracial
o Other
e Baseline characteristics: For the total population and each treatment arm, indicate
the following:
o N or Percentage of patients
Heart rate: Not reported, or Mean and Standard deviation
Respiratory rate: Not reported, or Mean and Standard deviation
Systolic blood pressure: Not reported, or Mean and Standard deviation
Arterial pH: Not reported, or Mean and Standard deviation
PaCO2 : Not reported, or Mean and Standard deviation
PaO2: Not reported, or Mean and Standard deviation
o0 Ratio of PaO2 to Fraction of inspired O2: Not reported, or Mean and
Standard deviation
o Impaired mental status (Define) : Not reported, or Mean and Standard
deviation

O 0000

[eleole]

(elNe]
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o
o

(0]

Mental status changes (Define) : Not reported, or Mean and Standard
deviation

BMI: Not reported, or Mean and Standard deviation

Obesity (e.g. BMI>30) (Define): Not reported, or Mean and Standard
deviation

Other (Specify): Not reported, or Mean and Standard deviation

e Causes of acute respiratory failure: For the total population and each treatment arm,
indicate the following:

(0]

OO0OO0OO0OO0OO0O0

(0]

(0]

N or Percentage of patients

Chronic obstructive pulmonary disease (COPD): N, Percent

Pneumonia: N, Percent

Asthma: N, Percent

Obesity-hypoventilation syndrome: N, Percent

Interstitial lung disease: N, Percent

Acute cardiogenic pulmonary edema (ACPE) : N, Percent

Acute respiratory failure following a solid organ or bone marrow transplant: N,
Percent

Acute respiratory failure following surgery requiring general anesthesia other
than solid organ or bone marrow transplant: N, Percent

Other: N, Percent

e Comments (if needed)

V. Outcomes (repeatable per outcome of interest)

e Select outcome reported:

0O 0O0O0

O0O0O0O0O0

O00O0O0OO0OO0OO0OO0O0O0OO0O0OO0OO

Intermediate Outcome/Respiratory Rate

Intermediate Outcome/Heart Rate

Intermediate Outcome/Partial Pressure of Oxygen in Arterial Blood (PaO2)
Intermediate Outcome/Partial Pressure of Carbon Dioxide in Arterial Blood
(PaCO2)

Intermediate Outcome/Improved PaO?2 to Fraction of inspired oxygen
Intermediate Outcome/Intubation Rate (NA for weaning studies)
Intermediate Outcome/Reintubation Rate (Post-op: weaning)

Intermediate Outcome/Duration of Mechanical Ventilation

Intermediate Outcome/Time to Reintubation (Post-op: weaning)
Intermediate Outcome/Rates of Discontinuing NPPV secondary to treatment
intolerance

Intermediate Outcome/Successful Extubation

Intermediate Outcome/Myocardial Infarctions

Intermediate Outcome/Psychological Distress/Anxiety Validated Measure
Intermediate Outcome/AE: Discontinued NPPV-unable to tolerate

Final Outcome/Functional Status measured by SF36 or equivalent

Final Outcome/Health-related Quality of Life (HRQoL)

Final Outcome/Disease-specific functional status measure

Final Outcome/Mortality rates

Outcome/Ventilator dependent days

Days Final Outcome/Rate of Ventilator Dependence at Hospital Discharge
Final Outcome/Length of Hospital Stay

Final Outcome/Length of Intensive Care Stay

Final Outcome/Total Hospital Costs

Adverse Event/Aspiration
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Adverse Event/Secondary Infections
Adverse Event/Facial Ulcerations
Adverse Event/Other (specify)
o Other (specify)
Provide the following data for the indicated outcome
o Timing of the outcome data: 2 hours, 6 hours, 24 hours, At discharge, 30
days, In hospital, Other (Specify)
o For each treatment arm, record the following:
= N or Percentage of patients
= Result, recorded as one of the following:
Mean
Median
Number of points with outcome
Percentage of points with outcome
Events per denominator
e Other (specify)
Variability, recorded as one of the following:
e Standard error
e Standard deviation
e Range
e Interquartile range
e Other (specify)
= Comparative result, recorded as one of the following:
e Relative risk
Relative hazard
Odds ratio
Risk difference
Other (specify)
Comparator: Treatment arm 1, Treatment arm 2, Treatment
arm 3
Confidence interval (CI) or interquartile range (IQR)
¢ Indicate measure (select one): 95% CI, Other percent CI
(specify), IQR
o Lower level (25% if IQR)
o Upper level (75% if IQR)
Comments (if needed)

(el o]

V1. Subgroup Analyses (if applicable)

Indicate the factor being considered: Setting, Experience and training of clinicians,
Use of protocols, Morbid obesity, Mental status changes, Overall disease burden,
Other patient characteristic (specify)
Define the categories considered in this subgroup analysis.
For each category described, provide data by outcome. Clearly indicate units
(number of patients, %, hazard ratio, etc.). Include values for confidence intervals, p
values, standard error, standard deviation, etc. when available.
0 Outcomes (provide data for all that apply):
* Intermediate Outcome/Respiratory Rate
* Intermediate Outcome/Heart Rate
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= Intermediate Outcome/Partial Pressure of Oxygen in Arterial Blood
(Pa02)

*» Intermediate Outcome/Partial Pressure of Carbon Dioxide in Arterial
Blood (PaCO2)

» Intermediate Outcome/Improved PaO2 to Fraction of inspired oxygen

* Intermediate Outcome/Intubation Rate (NA for weaning studies)

» Intermediate Outcome/Reintubation Rate (Post-op: weaning)

» Intermediate Outcome/Duration of Mechanical Ventilation

» Intermediate Outcome/Time to Reintubation (Post-op: weaning)

» Intermediate Outcome/Rates of Discontinuing NPPV secondary to
treatment intolerance

* Intermediate Outcome/Successful Extubation

» Intermediate Outcome/Myocardial Infarctions

» Intermediate Outcome/Psychological Distress/Anxiety Validated
Measure

* Intermediate Outcome/AE: Discontinued NPPV-unable to tolerate

» Final Outcome/Functional Status measured by SF36 or equivalent

* Final Outcome/Health-related Quality of Life (HRQoL)

» Final Outcome/Disease-specific functional status measure

» Final Outcome/Mortality rates

= Qutcome/Ventilator dependent days

= Days Final Outcome/Rate of Ventilator Dependence at Hospital
Discharge

» Final Outcome/Length of Hospital Stay

* Final Outcome/Length of Intensive Care Stay

* Final Outcome/Total Hospital Costs

= Adverse Event/Aspiration

= Adverse Event/Secondary Infections

= Adverse Event/Facial Ulcerations

= Adverse Event/Other (specify)

= Other (specify)

e Comments (if needed)

VII. Quality Assessment

¢ Rate each individual risk of bias item as Yes, No, or Unclear
o0 Randomization and allocation concealment:
= Was the allocation sequence adequately generated?*
= Was the allocation adequately concealed?*
0 Study performance
» Did variation from the study protocol compromise the conclusion of
the study?
o Outcomes
= Were outcome assessors blind to treatment assigned for “hard
outcomes” such as mortality?*
= Were outcome assessors blind to treatment assignments for “soft
outcomes” such as symptoms?*
= Werethe measures usedreliable and valid? If so, choose “Yes,”
indicating no important measurement bias.
o Data analysis
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= Are reports of the study free of suggestion of selective outcome
reporting (systematic differences between planned and reported
findings)?*

» Was incomplete outcome data adequately addressed?*

e Yes (no systematic differences between groups in withdrawals
from a study and no high overall loss to follow-up; all eligible
patients that were randomized are included in analysis
(“intention-to-treat” [ITT] analysis; note — mixed models and
survival analyses are in general ITT)

e No
e Unclear
= Was there adequate power for main effects?

0 Results
= Were systematic differences observed in baseline characteristics and
prognostic factors across the groups compared?
=  Were comparable groups maintained? Consider issues of crossover
(e.g., from one intervention to another), adherence (major differences
in adherence to the interventions being compared), contamination
(e.g., some members of control group get intervention), or other
systematic differences in care that was provided.*
o Conflict of interest
= Was there the absence of potential important conflict of interest? The
focus is financial conflict of interest. If no financial conflict of interest
(e.g., if funded by government or foundation and authors do not have
financial relationships with drug/device manufacturer), then answer
“Yes.”
*ltems contained in the Cochrane Risk of Bias Tool (Chapter 8 in the Cochrane
Handbook, www.cochrane-handbook.org/)
Overall study rating: Good, Fair, Poor
0 Assign each study an overall quality rating based on the following definitions:
» Good. A*“Good” study has the least bias, and results are considered
valid. A good study has a clear description of the population, setting,
interventions, and comparison groups; uses a valid approach to
allocate patients to alternative treatments; has a low dropout rate; and
uses appropriate means to prevent bias, measure outcomes, and
analyze and report results.
= Fair. A“Fair” study is susceptible to some bias but probably not
enough to invalidate the results. The study may be missing
information, making it difficult to assess limitations and potential
problems. As the fair-quality category is broad, studies with this rating
vary in their strengths and weaknesses. The results of some fair-
guality studies are possibly valid, while others are probably valid.
= Poor. A“Poor” rating indicates significant bias that may invalidate the
results. These studies have serious errors in design, analysis, or
reporting; have large amounts of missing information; or have
discrepancies in reporting. The results of a poor-quality study are at
least as likely to reflect flaws in the study design as to indicate true
differences between the compared interventions.
o If the study is rated as "Fair" or "Poor," provide rationale for decision.
Comments (if needed)
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VIII.  Applicability

e Use the PICOTS format to identify specific issues that may limit the applicability of
the study. Indicate the mostimportant limitations affecting applicability, if any, from
the list below.

o Population (P)
= Study population poorly specified
= Overly narrow definition of acute respiratory failure

Intervention (I)
= Intervention not well described
= Highly selected intervention team or level of training/proficiency not

widely available
o Comparator (C)
» Inadequate comparison therapy
= Comparator(s) not well described
o Outcomes (O)
= Composite outcomes that mix outcomes of different significance
o Timing (T)
= No outcomes at 72 hours or greater
0 Setting (S)
» Conducted outside of the US and practices not well described or
widely divergent relative to US practices
= Not widely accessible technology
e Comments (if needed)

o
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Appendix D. Analyses of Potential Publication Bias

Testing for publication bias is difficult at best. In effect, one is testing for the number of
studies that have not been reported based on the results of those that have been reported. For
comparisons with at least 10 studies, we used three tools to look for bias: (1) the funnel plot,
which looks for an uneven number of studies falling to the left or right of the funnel; (2) Begg
and Mazumdar’s test' based on the rank correlation between the observed effect sizes and
observed standard errors; and (3) Egger’s regression intercept, which is similar to Begg and
Mazumdar’s but uses actual values instead of ranks. For Begg and Egger’s test statistics, we
report two-sided p-values. When the funnel plot or test statistics suggested publication bias, we
usedZDuvaI and Tweedie’s trim-and-fill method to estimate an effect, corrected for publication
bias.

We used Comprehensive Meta-Analysis (Version 2; Biotstat, Englewood, NJ) to test for
potential publication bias for the outcomes described below.

Key Question 1

Mortality Outcomes

We used Comprehensive Meta-Analysis to examine any potential publication bias in the
studies of mortality outcomes. The resulting funnel plot is shown in Figure D-1.



Figure D-1. Funnel plot for studies of mortality outcomes

Funnel Plot of Standard Error by Log odds ratio
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The funnel plot does not suggest significant publication bias. Begg’s test statistic, p =1.0;
Eggers test statistic, p = 0.05.

Intubation Rate Outcomes
We used Comprehensive Meta-Analysis to examine any potential publication bias in the
studies of intubation rate outcomes. The resulting funnel plot is shown in Figure D-2.
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Figure D-2. Funnel plot for studies of intubation rate outcomes

Funnel Plot of Standard Error by Log odds ratio
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The funnel plots suggest possible publication bias with expected studies missing to the right of
the summary effect. Begg’s test statistic, p = 0.26; Egger’s test statistic, p = 0.03. Trim-and-fill
adjusted estimate OR =0.42 (95% CI, 0.34 to 0.51).

Key Question 2

Mortality Outcomes
We used Comprehensive Meta-Analysis to examine any potential publication bias in the
studies of mortality outcomes. The resulting funnel plot is shown in Figure D-3.
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Figure D-3. Funnel plot for studies of mortality outcomes

Funnel Plot of Standard Error by Log risk ratio

00

05

10

Standard Error
@]

15 o

20

Log risk ratio

The funnel plot does not suggest publication bias. Begg’s test statistic, p = 0.65; Egger’s test
statistic, p =0.62.

Intubation Rate Outcomes
We used Comprehensive Meta-Analysis to examine any potential publication bias in the
studies of intubation rate outcomes. The resulting funnel plot is shown in Figure D-4.
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Figure D-4. Funnel plot for studies of intubation rate outcomes

Funnel Plot of Standard Error by Log risk ratio
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The funnel plot does not suggest publication bias. Begg’s test statistic, p = 0.58; Egger’s test
statistic, p =0.89.

Key Question 3

No funnel plots or test statistics were performed because no set of comparisons had at least 10
studies.
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Appendix G. Characteristics of Included Studies

Table. Characteristics of included studies (ordered first by KQ, then alphabetically by first author)

Study KQ Location; ARF Etiology® Demographics | Disease Type of NPPV | Comparator Quality
Applicability Setting; Severity Assessment
Total N Rating
Anon?/mous KQ 1 Asia COPD Mean age: 69.5 | Apache ll BPAP Supportive Good
2005 KQ 4 GMU % Male: 38.0 score:10.9
342
Antonelli KQ 1 Italy Mixed Mean age: 54.5 | SAPS: 12.5 BPAP IVS Good
19982 KQ 4 ICUs % Male: 59.4
64
Antonelli KQ 1 Italy Transplant Mean age: 44.5 | SAPS: 13 BPAP Supportive Good
2000° KQ 4 ICUs % Male: 37.5
40
Auriant2001™ | KQ 1 France Post-op Mean age: 61.0 | SAPS: 16.25 BPAP Supportive Good
KQ 4 ICUs % Male: NR
48
Barbe 1996° KQ 1 Spain COPD Mean age: 68.0 | NR BPAP Supportive Poor
KQ 4 Respiratoryward % Male: NR
24
Bersten1991° | KQ 1 Australia ACPE Mean age: 75.5 | Apache Il CPAP Supportive Fair
KQ 4 ICUs % Male: 33.3 | score:20.51
39
Bott 1993’ KQ1 UK COPD Mean age: NR [ NR BPAP Supportive Poor
KQ 4 NR % Male: NR
60
Brochard KQ 1 Europe COPD Mean age: 70.0 | SAPS: 12.49 BPAP Supportive Good
1995° KQ 4 ICUs % Male: NR
85
Carrera2009” | KQ 1 Europe COPD Mean age: 70.5 | NR BPAP Supportive Good
Respiratoryward % Male: NR
Celikel1998™ [ KQ 1 Turkey COPD (270%) | Meanage:NR | NR BPAP Supportive Poor
KQ 4 ICUs % Male: NR
30
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Study KQ Location; ARF Etiology® Demographics | Disease Type of NPPV | Comparator Quality
Applicability Setting; Severity Assessment
Total N Rating
Confalonieri KQ 1 Europe Mixed Mean age: 63.5 | Apache ll Other Supportive Good
1999™ KQ 4 ICUs % Male: 71.4 | score:19
56
Conti 2002" KQ 1 Italy COPD Mean age: 71.9 | SAPS: 38.22 Other IVS Fair
ICUs % Male: NR
49
Delclaux KQ 1 Europe; Africa Mixed Mean age: NR | NR CPAP Supportive Good
2000" KQ 4 ICUs % Male: 63.4
123
Dhamija KQ 1 India COPD Mean age: NR [ NR BPAP Supportive Poor
2005 KQ 4 NR % Male: NR
29
Dikensoy KQ 1 Turkey COPD Mean age: 64.7 | NR BPAP Supportive Poor
2002% KQ 4 ED % Male: 58.8
34
Ferrer 2003™ | KQ 1 Europe Mixed Mean age: 61.5 | SAPS: 33.49 BPAP Supportive Fair
KQ 4 ICUs % Male: 55.2
105
Gupta 2010 [ KQ1 India Asthma Mean age: 43.8 [ NR BPAP Supportive Good
ICUs % Male: 20.8
53
Hilbert2001™ | KQ 1 France Transplant Mean age: 49.0 | SAPS: 435 BPAP Supportive Good
KQ 4 ICUs % Male: 71.2
52
Holley2001™ | KQ 1 Jacksonville, FL Asthma Mean age: 36.8 | NR BPAP Supportive Fair
ED % Male: 28.6
35
Honrubia KQ 1 Europe Mixed Mean age: 67.4 | Apache Il BPAP VS Fair
2005%° KQ 4 ICUs % Male: 70.3 | score:24.48
64
Jurjevic KQ 1 Croatia COPD Mean age: NR | NR BPAP IVS Fair
2009% KQ 4 ICUs % Male: 66.0
156




Study KQ Location; ARF Etiology® Demographics | Disease Type of NPPV | Comparator Quality
Applicability Setting; Severity Assessment
Total N Rating
Keenan KQ 1 Canada COPD Mean age: 70.0 | Apache ll BPAP Supportive Good
2005% KQ 4 Respiratoryward % Male: 46.2 | score:18.04
52
Kelly2002% KQ 1 NR ACPE Mean age: 77.5 | NR CPAP Supportive Fair
KQ 4 ED; Stepdown % Male: 44.8
unit
58
Khilnani KQ 1 India COPD Mean age: 57.5 | Apache Il BPAP Supportive Fair
2010 KQ 4 ICUs % Male: 77.5 | score:16.44
40
Kramer KQ 1 U.S. COPD(=70%) | Mean age: 68.5 | Apache Il BPAP Supportive Good
1995% KQ 4 ICUs; GMU; % Male: 60.0 | score:18.48
Stepdown unit
30
Lewvitt 2001 KQ 1 Oakland, ACPE Mean age:67.9 | NR BPAP Supportive Fair
KQ 4 California % Male: 34.2
ED
38
L'Her 2004 [ KQ 1 Europe ACPE Mean age: 84.0 [ NR CPAP Supportive Fair
KQ 4 ED; GMU % Male: 41.6
89
Lin 1991° KQ 1 Taiwan ACPE Mean age: 73.8 | NR CPAP Supportive Fair
ICUs % Male: 90.9
55
Lin 1995 KQ 1 Asia ACPE Mean age: 72.5 | NR CPAP Supportive Fair
KQ 4 ED;ICU % Male: 90.0
100
Martin 2000 | KQ 1 Pittsburg, PA COPD Mean age: 61.1 | Apache lll BPAP Supportive Fair
KQ 4 ICU % Male: 47.5 | score:61.33
61
Masip 2000* | KQ 1 Europe ACPE Mean age: 76.9 | Apache Il BPAP Supportive Fair
KQ 4 ICUs % Male: 13.4 score: 16
142
Matic 2007~ KQ 1 Croatia COPD Mean age: NR [ NR BPAP IVS Fair
KQ 4 ICUs % Male: 66.7
72




Study KQ Location; ARF Etiology® Demographics | Disease Type of NPPV | Comparator Quality
Applicability Setting; Severity Assessment
Total N Rating
Nava 2003~ KQ 1 ER ACPE Mean age: 72.6 | SAPS: 21.1 BPAP Supportive Good
KQ 4 ED % Male: 77.7
130
Nava 2011% KQ 1 Europe COPD Mean age: 81.3 | SAPS: 335 Other Supportive Good
KQ 4 ICU % Male: 65.9
82
Pastaka KQ 1 Greece COPD Mean age: 68.4 | NR BPAP Supportive Fair
2007%® KQ 4 Respiratoryward % Male: 78.6
42
Plant KQ 1 UK COPD Mean age: 69.0 | NR BPAP Supportive Good
2000*Plant | KQ 4 GMU; % Male: 49.6
2001;¥ Respiratoryward
236
Soroksky KQ 1 Tel Ay, Israel Asthma Mean age: 33.3 | NR BPAP Supportive Fair
2003% ED % Male: 50.0
30
Squadrone KQ 1 Europe Post-op Mean age: 65.5 | SAPS: 27.5 CPAP Supportive Good
2005% KQ 4 Postoperative % Male: 64.6
209
Takeda KQ 1 Japan ACPE Mean age: 66.5 | Apache Il CPAP Supportive Fair
1997% KQ 4 ICU % Male: 73.3 | score:14.65
30
Takeda KQ 1 Tokyo, Japan ACPE Mean age: 74.5 | Apache Il CPAP Supportive Fair
1998* KQ 4 ICU % Male: 77.3 | score:10.65
22
Thys 2002° KQ 1 Belgium Mixed Mean age: 73.5 | NR BPAP Supportive Good
KQ 4 ED % Male: 55.0
20
Wood 1998% [ KQ 1 St. Louis, MO Mixed Mean age: 58.7 | Apache Il BPAP Supportive Good
KQ 4 ED % Male: 59.3 score:17.08
27
Wysocki KQ 1 France Mixed Mean age: 63.0 | SAPS: 12 Other Supportive Good
1995 KQ 4 ICUs % Male: 58.5
41




Study KQ Location; ARF Etiology® Demographics | Disease Type of NPPV | Comparator Quality
Applicability Setting; Severity Assessment
Total N Rating
Crane2004™ [ KQ1 UK ACPE Mean age: 75.2 | NR CPAP Supportive Good
KQ 2 ED % Male: 38.3 BPAP
KQ 4 60
Gray 2008;™ KQ 1 UK ACPE Mean age: 78.0 | NR CPAP Supportive Good
Gray 2009”7 | KQ 2 ED % Male: 43.3 BPAP
KQ 4 1069
Park 2001™ KQ 1 Sao Paulo, Brazil | ACPE Mean age: NR | NR CPAP Supportive Poor
KQ 2 NR % Male: 38.5 BPAP
KQ 4 26
Park 2004™ KQ 1 Brazil ACPE Mean age: 64.0 | Apache ll CPAP BPAP Fair
KQ 2 ED % Male: 42.5 | score:19.34
KQ 4 80
Bellone KQ 2 Italy ACPE Mean age: 77.1 | Apache Il CPAP BPAP Fair
2004 ED % Male: 50.0 | score:18.26
46
Bellone KQ 2 Italy ACPE Mean age: 76.8 | Apache Il CPAP BPAP Fair
2005 ED % Male: 33.3 | score:18.15
36
Cross 2003” KQ 2 Australia/N.Z. COPD (270%) | Meanage: 725 | NR CPAP BPAP Fair
ED % Male: NR
101
Ferrari 2007 | KQ 2 Turin, ltaly ACPE Mean age: 75.5 | SAPS: 45.97 CPAP BPAP Fair
High dependency % Male: 44.2
unit
52
Ferrari 2010 | KQ 2 Europe ACPE Mean age: 77.0 | SAPS: 41.6 CPAP BPAP Good
ED % Male: NR
80
Mehta 1997> | KQ 2 Providence, RI ACPE Mean age: 76.5 | Apache Il BPAP CPAP Poor
NR % Male: 40.7 score:17.93
27
Moritz 2007 | KQ 2 Europe ACPE Mean age: 77.6 | NR CPAP BPAP Fair
ED % Male: 52.3
109




Study KQ Location; ARF Etiology® Demographics | Disease Type of NPPV | Comparator Quality
Applicability Setting; Severity Assessment
Total N Rating
Nouira2011™ [ KQ 2 Africa ACPE Mean age: 69.0 | Apache ll CPAP BPAP Good
ED % Male: 43.5 score: 16
200
Anonymous KQ 3 Asia COPD Mean age: 68.6 | Apache Il BPAP IVS Fair
2005% ICUs % Male: 66.7 score:9
90
Esteban KQ 3 U.S.; Canada; Mixed Mean age: 59.5 | Apache Il BPAP Supportive Good
2004% Europe;S. % Male: 57.5 | score:36.52
America; Middle
East
ICUs
221
Ferrer 2003™ | KQ 3 Europe Mixed Mean age: 70.7 | Apache Il BPAP VS Fair
ICUs % Male: 69.8 score:18.16
43
Ferrer 2006°" | KQ 3 Spain Mixed Mean age: 71.0 | Apache Il BPAP Supportive Fair
ICUs % Male: 71.0 score:13.49
162
Ferrer 2009” KQ 3 Europe COPD(270%) | Mean age: 68.5 | Apache ll BPAP Supportive Good
ICUs % Male: 75.5 score: 11
106
Girault 1999 | KQ 3 Rouen, France Mixed Mean age: 64.2 | SAPS: 38.42 BPAP VS Fair
ICUs % Male: NR
33
Girault 2011> | KQ 3 Europe Mixed Mean age: NR | NR Other Supportive Good
ICUs % Male: 71.6 IVS
208
Jiang 1999™ KQ 3 Taiwan Mixed Mean age: 72.8 | Apache Il BPAP Supportive Poor
ICUs % Male: 63.4 | score:16.8
93
Keenan KQ 3 Canada ACPE Mean age: 68.5 | Apache Il BPAP Supportive Good
2002% ICUs % Male: NR score:23.28
81
Nava 1998 KQ 3 Europe COPD Mean age: 67.9 | Apache |l BPAP IVS Good
ICUs % Male: NR score:23.7
50

G-6




Study KQ Location; ARF Etiology® Demographics | Disease Type of NPPV | Comparator Quality
Applicability Setting; Severity Assessment
Total N Rating
Nava 2005™ KQ 3 Europe Mixed Mean age: 54.6 | SAPS: 32.45 BPAP Supportive Good
ICUs % Male: 62.9
97

%In instances where a single ARF etiology made up 70% or more of the population, that etiology has been listed, along with the notation “(>70%).” ARF etiology has been listed
as “Mixed” if no single etiology made up at least 70% of the population.

Abbreviations: ACPE = acute cardiogenic pulmonary edema; ARF = acute respiratory failure; BPAP = bilevel positive airway pressure; COPD = chronic obstructive pulmonary
disease; CPAP = continuous positive airway pressure; ICU = intensive care unit; IVS =invasive ventilatory support; KQ = key question; N = number of participants; NPPV =
noninvasive positive-pressure ventilation; NR = not reported; SAPS = Simplified Acute Physiology Score
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