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ABSTRACT

Background: An update of evidence-based guidelines conceltlibegation from mechanical
ventilation is needed as new evidence has beconimble. The American College of Chest
Physicians (CHEST) and the American Thoracic Sp¢ieTS) have collaborated to provide

recommendations to clinicians concerning ventiléitmration.

M ethods: Comprehensive evidence syntheses, including metlyses, were performed to
summarize all available evidence relevant to thdejune panel’s questions. The evidence was
appraised using the Grading of Recommendationgssssent, Development, and Evaluation
(GRADE) approach and the results were summarizedigence profiles. The evidence
syntheses were discussed and recommendations pgesiedad approved by a multi-disciplinary

committee of experts in mechanical ventilation.

Results: Recommendations for three PICO (population, ugetion, comparator, outcome)
guestions concerning ventilator liberation are enésd in this document. The guideline panel
considered the balance of desirable (benefitsuanl@sirable consequences (burdens, adverse

effects, costs), quality of evidence, feasibilapd acceptability of various interventions with



respect to the selected questions. Conditiona)veecommendations were made to use
inspiratory pressure augmentation in the initiarggneous breathing trial (SBT), and to use
protocols to minimize sedation, for patients vexétl for more than 24 hours. A strong
recommendation was made to use preventative nasivey ventilation (NIV) for high-risk
patients ventilated for more than 24 hours immedtiyafter extubation to improve selected

outcomes. The recommendations were limited byjtiadity of the available evidence.

Conclusion: The guideline panel provided recommendationsrigpiratory pressure
augmentation during an initial SBT, protocols miigimg sedation, and preventative NIV, in

relation to ventilator liberation.

SUMMARY OF RECOMMENDATIONS

1. For acutely hospitalized patients ventilated morethan 24 hours, we suggest that the
initial SBT be conducted with inspiratory pressure augmentation (5-8 cm H»0)
rather than without (T-piece or CPAP). (Conditional recommendation, Moderate
quality evidence)

Remarks: This recommendation relates to how to conductrthiel SBT, but does not

inform how to ventilate prolonged weaning patidmesveen SBTSs.

2. For acutely hospitalized patients ventilated for more than 24 hours, we suggest
protocols attempting to minimize sedation. (Conditional recommendation, Low quality
of evidence)

Remarks: There is insufficient evidence to recommend anyqma over another.

3. For patientsat high risk for extubation failure who have been receiving mechanical
ventilation for more than 24 hours, and who have passed an SBT, we recommend
extubation to preventative NIV (Strong recommendation, moderate quality of
evidence).

Remarks: Patients at high risk for failure of extubation magiude those patients with

hypercapnia, COPD, CHF, or other serious co-matib&li Physicians may choose to



avoid extubation to NIV in selected patients fotigrat-specific factors including but not
limited to the inability to receive ventilation thugh a mask or similar interface.
Physicians who choose to use NIV should apply stedtment immediately after

extubation to realize the outcome benefits.

INTRODUCTION

Mechanical ventilation is a life-saving intervemtjdout it is also associated with complications.
Therefore, it is desirable to liberate patientsrfnmechanical ventilation as soon as the
underlying cause that led to the mechanical veitiieghas sufficiently improved and the patient
is able to sustain spontaneous breathing and atkegaa exchange. This clinical practice
guideline provides evidence-based recommendatinr&specific ventilator liberation
techniques. The guidelines were a collaboratif@&between the American Thoracic Society
(ATS) and the American College of Chest Physici@1SEST). Development of the guidelines
followed systematic reviews of the literature aise of the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) éraank to develop recommendations.

The guidelines address the following questions:

Question #1: In acutely hospitalized patients Vatgd more than 24 hours, should the
spontaneous breathing trial (SBT) be conducted wnthithout inspiratory pressure

augmentation?

Question #2: In acutely hospitalized patients Vat&d for more than 24 hours, do protocols
attempting to minimize sedation compared to apgresthat do not attempt to minimize
sedation impact duration of ventilation, duratidn@U stay and short-term mortality (60 days)?

Question #3: In high-risk patients receiving metbal ventilation for more than 24 hours who
have passed an SBT, does extubation to preventasivénvasive ventilation (NIV) compared to
no NIV have a favorable effect on duration of vietion, ventilator-free days, extubation



success (liberation > 48 hours), duration of intemsare unit (ICU) stay, short-term mortality

(60 days), or long-term mortality?

This guideline is the companion to another guidetimat is being published separately and
addresses questions related to physical rehalafitarotocols, ventilator liberation protocols,
and cuff leak testNeither guideline is intended to impose a standéichre. They provide the
basis for rational decisions in the liberation afipnts from mechanical ventilation. Clinicians,
patients, third-party payers, stakeholders, orcthets should not view the recommendations
contained in these guidelines as dictates. Guigglaannot take into account all of the often
compelling unique individual clinical circumstanc@&serefore, no one charged with evaluating
clinicians’ actions should attempt to apply theoraenendations from these guidelines by rote or

in a blanket fashion.

METHODS
Expert Pand Composition

CHEST's Professional Standards Committee (PSC)lélines Oversight Committee (GOC),
and the ATS’s Document Development and Implemesttafiommittee (DDIC) selected and
approved the co-chairs of the panel. Prospectinelis were selected by the co-chairs based
on their expertise relative to the proposed gundetjuestions. The panelists were reviewed by
representatives from both the American Thoracide&gp@and CHEST for possible conflicts of
interest and credentials. The GOC then reviewlepbalelists for final approval. The final panel
consisted of the six co-chairs and fourteen paselgho were then divided among 6 topic

groups as content experts for their particular afesxpertise.

Conflicts of Interest

All panel nominees were reviewed and vetted byirg fonflict of interest (COI) review
committee composed of members from the ATS and AGHESter review, nominees who were
found to have no substantial COIl were approvedlentominees with potential intellectual and

financial conflicts of interest that were considkte be manageable were “approved with



management.” Panelists who were approved with geanant were prohibited from
participating in discussions or voting on recomnagimhs in which they had substantial conflicts
of interest. We created a grid associating paisélOl with relevant PICO questions for use
during voting. The COI grid can be found in th@glemental materials on the CHEST journal

website [provide link].

The final panel consisted of the 6 co-chairs (TDEK, PEM, DRO, GAS, and JDT), 7
pulmonary/critical care physicians, 4 critical calheysicians, 1 critical care nurse, 1 physical
therapist, and 1 critical care pharmacist. Thespamrked with two methodologists (WA, SP),

one of whom is also a critical care physician.

Formulation of Key Questions and Outcome Prioritization

The six co-chairs drafted a total of 6 key clinigakstions in a PICO (Population, Intervention,
Comparator, Outcome) format (Table 1). The cofshaere asked to rate the outcomes to be
used for all six questions numerically on a scéle-8, according to the Grading of
Recommendations, Assessment, Development and Eeal(&RADE) Working Group’s three
categories of outcomes for decision-making (1-®timportant; 4-6 — important; 7-9 — critical).
We used the co-chairs’ average score for each m&do determine the outcome category, and

we only assessed the outcomes rated as “criticdiingportant”.

Systematic Literature Searches
All panelists reviewed the PICO questions and withhelp of the methodologist, finalized the

search terms, inclusion and exclusion criteria, datdbases that would be searched.

The methodologist performed a systematic searthedliterature for relevant systematic

reviews and individual studies in December 2014gi$he following databases: MEDLINE via
PubMed, the Cochrane Library, and CINAHL. Seasohere conducted using a combination of
the National Library of Medicine’s Medical Subjéd¢tadings (MeSH) and other key words
specific to each topic. Reference lists from rat@vetrievals were also searched, and additional
papers were manually added to the search restittgccount for all of the literature pertaining

to each topic, searches were not limited by langusiyidy design, or publication date.



Additional details on literature searches and #edion of studies can be found in the
supplemental materials on the CHEST website [peliik].

Study Selection and Data Extraction

Studies retrieved from the completed literaturedess were then reviewed for relevance
through two rounds of screening. Two reviewerdweed studies that did not meet the inclusion
criteria based on title or abstract. We retriestdlies that met the inclusion criteria for fukte
review to determine their final inclusion. In batiunds of screening, studies were reviewed
independently by two reviewers. Disagreementewesolved through discussion or by a third

reviewer if required.

We extracted relevant data from each eligible statly structured data tables. One panelist
performed the data extraction and another panetisippendently reviewed the extracted data.
Discrepancies were resolved by discussion. A ejsmcy resolution plan employing a third

reviewer was in place but never invoked.

Risk of Bias Assessment

The methodologist assessed the risk of bias aficlided studies. We used the Cochrane Risk
of Bias tool to assess risk of bias for randomizeatrolled trials (RCTs}.We used the
Documentation and Appraisal Review Tool (DART) ss@ss the quality of systematic reviews
when applicablé.

Meta-Analyses

When individual studies were available or a metahgis needed to be updated, we used the
Cochrane Collaboration Review Manager, versiofi @ ool the results across individual
studies. We used a random-effects model and thieathetf DerSimonian and Laird to pool the
individual estimates Relative risk (RR) was used to report the redoltslichotomous outcomes
and mean difference (MD) for continuous outcome® wccompanying 95% confidence
intervals (CI). Statistical heterogeneity of thelsnl results was assessed using the Higgins’ |
and the Chi-square tests. A Higgifs/alue 0f>50% or Chi-square p<0.05 was considered to

represent significant heterogeneity.



Assessing the Certainty of Evidence

We assessed the overall certainty of the evidemrcedch outcome of interest using the GRADE
approactf. Evidence profiles were created using the Guigelievelopment Tool (GDT), which
categorized the overall quality of the body of evide into one of four levels: high, moderate,
low, or very low. Each level represents the confiein the estimated effects for a specific
guestion (Table 2). Panel members in each groupwexd the evidence profiles and provided
input and feedback.

Recommendations

The panel developed recommendations for each d?iG® questions based on the GRADE
evidence profiles. We used the Evidence to Deci@tb) framework to guide the discussions
that ultimately led to the development of a recomdation. Panel members made decisions
regarding the balance between benefits and harpaahof patients’ values and preferences,
cost, health equity, feasibility, and acceptabitifhe intervention. Pertinent points were
recorded during the discussion process. The adgamtusing the EtD framework was to
facilitate the discussion and to ensure that ghidrtant categories were discussed before

formulating the recommendation.

Recommendations were graded using the GRADE apprbathe recommendations were
either “strong” or “conditional” (weak) according this approach. Strong recommendations use
the wording “we recommend” and conditional recomdations are worded using “we suggest”.

The implications of the strength of recommendatiomsummarized in Table 3.

Consensus Development

The guideline panel met through online webinarstiplel times to work through the EtD and
develop recommendations for each PICO questioralie all panel members were not able to

attend every webinar, all drafted recommendatioaepresented again to the full panel in an



online anonymous voting survey in order to reaaliseasus and gather feedback from those
unable to participate. Panelists were request@tbiioate their level of agreement on each
recommendation based on a 5-point Likert scalevddrirom the GRADE gri#® Panelists

were also invited to provide feedback on each renendation with suggestions for rewording.
Conflicted panelists (per the terms of managem&atg not permitted to vote on the related
recommendation. No panelists had conflicts thatired exclusion from voting. Approval of
each recommendation required, by CHEST policy,% ¥bting participation rate and an 80%
consensus. Any recommendation that did not meskthriteria was revised by the panel based

on the feedback and a new survey that incorpotatesk revisions was completed.

Peer Review Process

Reviewers from the GOC, the CHEST Board of RegB®R) and theCHEST journal
reviewed the content and methods, including coaisest, accuracy and completeness. The
manuscript was revised after consideration by treepof the feedback received from the peer

reviewers.

RESULTS

Question #1: I n acutely hospitalized patients ventilated more than 24 hours, should the
spontaneous breathing trial (SBT) be conducted with or without inspiratory pressure

augmentation?

Background: Clinicians tend to underestimate the capacityatignts to breathe successfully
when disconnected from the ventilator, as showtwylarge weaning triat®* Moreover,
weaning predictors such as maximal inspiratoryganes static respiratory system compliance,
and rapid-shallow breathing index, lack sufficipositive and negative predictive value to make

them routinely useful for judging patients’ ability wean. Once patients meet several readiness



criteria, a preferred approach is to conduct a gp@ous breathing trial (SBT) involving little or
no ventilator support. If the SBT provokes signsespiratory failure, ventilation is resumed but,

if it does not, the clinician may move towards @«tion.

The SBT can be conducted using no inspiratory pressugmentation (T-piece or CPAP) or

with modest inspiratory pressure augmentation gumessupport, generally limited to 5-8 cm
H,0O, or automatic tube compensation [ATC]). On the band, it could be argued that the
patient demonstrating ability to breathe while reicg no inspiratory pressure augmentation has
convincingly shown weaning readiness (i.e., thiltemay be very specific, but may not be
sensitive). On the other hand, some patients épdim SBT without pressure augmentation might
pass with pressure support, and some of these emagfbly extubated (i.e., this result may be
more sensitive, but less specific). There is naseasus as to how to conduct the SBT, leading to

differing approaches across ICUs.

Summary of the evidence: We conducted a systematic review that identifmd relevant trials
and these formed the evidence base that servadde the panel’s recommendatidig? All

were prospective and randomized, and three wegesaenter trials. Three of the trials enrolled
patients from mixed medical-surgical ICUs, whereas trial enrolled from a medical IC3In

all trials, patients had to be judged clinicallgtse and ready for weaning to be considered for
study participation. For the spontaneous breattriaty(SBT), subjects were allocated to T-piece
breathing (no pressure augmentation) or to a madetesit of pressure support (pressure
augmentation) for a period of 30 minutes to 2 holine amount of pressure support provided
was 5, 7, or 8 cm #D or via automatic tube compensation (which prowighspiratory pressure

support to overcome with work of breathing impobgdhe atrtificial airway).

The SBT was terminated if the patient exhibitechsigf poor tolerance; otherwise, the SBT was
considered successful (“successful SBT”). WhenSB& was successful, the patient was
extubated at the end of the time period and pravglgplemental oxygen. “Extubation success”

was defined as not requiring reintubation or noragive ventilation in the next 48 hours.

Three trials provided information regarding thegfrency of successful SBT$* Extubation
success could be assessed in all four trials whenelg two trials reported ICU mortality**
When the trials were pooled via meta-analysis, ootidg the SBT with pressure augmentation
was more likely to be successful (84.6% vs 76.7%;1RL1, 95% CIl 1.02-1.18); produced a



higher rate of extubation success (75.4% vs 68RR01.09, 95% CI 1.02-1.18); and was
associated with a trend towards lower ICU mortg&y% vs 11.6%; RR 0.74, 95% CI 0.45-
1.24) (Table 4).

There are several limitations to the studies usedralysis. The clinicians in the studies were
unblinded to SBT technique. In addition, the totainber of subjects in the trials was small and
three of the four trials were performed in a singdater. The mixed ICU populations from which
study subjects were drawn limit our confidence wapplying these results to individual

patients. This is especially the case in subsatsaitcounted for only a small minority of all
patients studied (e.g., those with respiratoryfaildue to neuromuscular disease). Finally, study
patients were those undergoing their first SBT fimaging generalizations to those who have

failed one or more previous SBTSs.

The evidence used to guide this recommendatioroivasderate confidence for SBT and
extubation success, but of low certainty for ICUrtality (Table 4). We considered but did not
include for meta-analysis, one additional trialttb@nducted the SBT initially using T-piece and,
if that failed, extended the duration using presswpport of 7 cm O for 30 minutes? If the

SBT with pressure augmentation was successfukmativere extubated. Of all enrolled
subjects (n=118), 31 failed the SBT without pressaurgmentation but 21 of these were
successful following pressure augmentation and wetebated. The rates of extubation success
were similar in those who passed the SBT withoasgure augmentation and those who failed
initially but passed when pressure augmentationadagd, further supporting our
recommendation.

The panel judged that the desirable consequenaamndiicting the SBT with pressure
augmentation outweighed any potential undesiratsequences. This judgment was based on
the success of the SBT conducted with pressure aoigion as well as the high rate of

extubation success associated with the intervention

CHEST/ATS Recommendation: For acutely hospitalized patients ventilated ntbes 24
hours, we suggest that the initial SBT be conduatighl inspiratory pressure augmentation (5-8
cm H0) rather than without (T-piece or CPAP). (Coratial recommendation, Moderate

quality evidence).



Remarks: This recommendation relates to how to conductrthiel SBT, but does not inform

how to ventilate prolonged weaning patients betw&Bms.

Values and Preferences: This recommendation places a high value on redutie duration of

mechanical ventilation and maximizing the prob#&pitif extubation success.

Question #2: I1n acutely hospitalized patients ventilated for more than 24 hours, do protocols
attempting to minimize sedation compared to approaches that do not attempt to minimize
sedation impact duration of ventilation, duration of | CU stay, and short-term mortality (60
days)?

Background: Mechanically ventilated patients often receive sgdaand analgesic drugs for a
variety of reasons. These drugs have the potdotater mental status and suppress respiratory
drive. Accordingly, it is conceivable that thesephacological effects may impede liberation
from mechanical ventilation. Strategies to minintize effects of these drugs (e.g. bedside
nursing sedation algorithms, daily sedative intgtinn) have been used for several decades. We
sought to review the published evidence evaludtiegutility of sedation minimization strategies

on duration of ventilation, duration of ICU staydashort-term mortality (60 days).

Summary of the evidence: We performed a systematic review that includedali@vant
trials!’?? These six trials formed the evidence base thatused to inform the guideline panel's
judgment. All were unblinded, randomized trialsttb@mpared protocols that minimized
sedation to cohorts of patients that were not mashagth such protocols. Three studies used
nursing sedation algorithms and three used proagdooldaily sedative interruption. The studies
included patients from both medical and surgic&dJ$CFor the outcomes of duration of
ventilation and duration of ICU stay, all six tsdiad relevant data. For the outcome of short-

term mortality, only three of the studies had ratendata.”***°

The outcome of duration of mechanical ventilaticasvassessed by the group to be of critical
importance. Six trials were pooled via meta-anali@ the outcome of duration of mechanical
ventilation (695 patients received protocolizedadieh, 699 patients received no protocolized
sedation). The six studies were judged to haveuserisk of bias. The majority of studies did

not blind patients, personnel or outcome assesa&dditionally, protocol adherence was not



measured or reported in the majority of studiegylere also noted to have serious levels of
inconsistency and imprecision (i.e. wide confideimtervals around the absolute effect).

Accordingly, the evidence was noted to be of very uality.

Six trials were pooled via meta-analysis for thecome of ICU length of stay (695 patients
received protocolized sedation, 699 patients reckno protocolized sedation). This outcome
was noted by the group to be of critical importanidee six studies were noted to have serious
risk of bias. They were also noted to have serieuwsls of inconsistency and imprecision.

Accordingly, the evidence was noted to be of very tuality.

Six trials were pooled via meta-analysis for thecome of short-term mortality (203/695
mortality with protocolized sedation, 217/699 mébtyawith no protocolized sedation). This
outcome was noted by the group to be of criticgdontance. The six studies were noted to have
serious risk of bias. In contrast to the previaus PICO outcome questions, the levels of
inconsistency and imprecision were not noted teds®us. Accordingly, the evidence was noted

to be of moderate quality.

The summary of the pooled evidence showed no signif difference in the duration of
mechanical ventilation in the protocolized sedagiooup (mean difference 1.00 day shorter;
95% CI-2.14 to 0.14)(Table 5). The summary ofgibeled evidence showed a shorter ICU
length of stay in the protocolized sedation gromedn difference 1.78 days shorter; 95%
confidence intervals -3.41 to -0.14). The summdrhe pooled evidence showed no significant
difference in short-term mortality in the protoaad sedation group (RR 0.93; 95% confidence
intervals 0.77 to 1.11; p = 0.42).

An important limitation of the evidence subjectedreta-analysis was the wide variation in
management of the control groups across the sikestuThose studies demonstrating no benefit
of protocolized sedation strategies tended to tighéer levels of sedation in the control groups

compared to those that did demonstrate a benefit.

Two studies that may inform practitioners concegrsedation strategies were not included in
the analysis. One study that randomized 430 patreceiving mechanical ventilation to either a
sedation protocol or to a sedation protocol pluk/dgdation interruption demonstrated no

difference in the duration of mechanical ventilatir in ICU length of sta§’ In a different



approach, Strom and colleagues enrolled 140 patrentiving mechanical ventilation in a study
that assigned patients to receive no sedationessttialy intervention, compared with a sedation
protocol with daily sedation interruptiéf Of the patients who were alive and receiving
mechanical ventilation after 48 hours, patientha“no sedation” group had more ventilator
free days, and a shorter ICU stay, than did theseiving daily sedation interruption. These
studies were not included in the analysis becawseintervention and comparator treatments
did not match those stipulated by the PICO question

Despite the limitations of the evidence, the pamefed the desirable effects of sedation
protocols aimed at minimizing sedation (shorteration of ICU stay and possible trend of
reduced duration of ventilation) to outweigh thelesirable effects associated with not
minimizing sedation in ventilated patients.

CHEST/ATS Recommendation: For acutely hospitalized patients ventilated forrenthan 24
hours, we suggest protocols attempting to mininsedation. (Conditional recommendation,
Low quality of evidence).

Remarks: There is insufficient evidence to recommend anyqual over another.

Values and Preferences: This recommendation places a high value on reduoieghanical
ventilation duration and ICU length of stay, aneéws the burden of protocolized sedation as

very low.

Question #3: In high-risk patients receiving mechanical ventilation for more than 24 hours
who have passed an SBT, does extubation to preventative NIV compared to no NIV havea
favorable effect on duration of ventilation, ventilator-free days, extubation success (liberation
> 48 hours), duration of intensive care unit (I CU) stay, short-term mortality (60 days), or long-

term mortality?

Background: Patients intubated for acute respiratory failueeatrincreased risk for
complications including infection and multi-systemgan failure’> The risk for complications

and mortality rises with increasing duration of imegical ventilation, as do the associated health
care cost®Delaying endotracheal tube removal in patients wiherwise appear ready for
extubation adversely affects outcome by increatiegisk for pneumonia and the length of ICU

and hospital stay when compared to patients ex¢dhata timely mannér. Conversely, studies



have found that patients requiring re-intubatiaxtbation failure) after satisfactorily tolerating
an SBT have increased risk for complications, prgéal hospital stay and significantly

increased mortality?

NIV improves outcomes in patients with acute respiy failure. Application of NIV to
patients suffering from respiratory failure dueatmute exacerbations of chronic obstructive
pulmonary disease (COPD) reduces the need foratituh the frequency of complications, the
hospital length of stay, and the mortality rate paned to standard therapyPatients with acute
cardiogenic pulmonary edema and respiratory faihanee a more rapid improvement in
respiratory distress, hypercapnia, metabolic adasd reduction in intubation rate when NIV
is employed compared with oxygen therapy afhEhe use of NIV in immunocompromised
hosts with diffuse pulmonary infiltrates reduces thtubation rate as well as ICU and hospital

mortality 3!

While there has been considerable support for sleeofiNIV in selected groups of patients
presenting with respiratory failure, the resultgénbeen less well defined for the application of
NIV to patients following extubation. In one ramdized trial in 221 patients who developed
respiratory failure a mean of 9 hours after extuamatNIV was not effective in reducing the need
for re-intubation and was associated with a hid&&r mortality rate in comparison with
standard medical therapy (including supplementgfijer and bronchodilators) in at-risk patients
who had been extubated following a successful spp@uus breathing trial but subsequently
developed respiratory failuré. In contrast, other trials show that NIV appliethiediately after
extubation may reduce re-intubation rates in @ailycill patients, with meta-analyses of these
studies indicating that duration of MV, ventilatassociated pneumonia, ICU length of stay,
hospital length of stay, and mortality may alsdarbproved®***We examined available data on
the use of NIV immediately after extubation for tilxted patients who had passed an SBT and
were at high risk of extubation failure to deterethe effect of this treatment on the need for re-

intubation, ICU length of stay, and short- and lsegn mortality.

Summary of the evidence: Five randomized, controlled trials (RCT) met ciidefor our
assessment of the data. Nava and colleagues raetb8Y high-risk patients who were
extubated following successful SBT to receive &iti®/ or standard care one hour after

extubatiort> High-risk patients were those who failed morentbae SBT, had a PaG&45 mm



Hg after extubation, more than one co-morbid coonljta weak cough, or upper airway stridor
that did not require immediate re-intubation. T™H¥ group had a reduced need for re-
intubation (4/48 v 12/49, p=0.027) and a reductiolCU mortality (3/48 v 9/49, p<0.01).

Ferrer and colleagues randomized 162 patientsriama@sive ventilation or standard care after
extubatior™® Patients were selected following a successful BBy had risk factors for re-
intubation defined as: age>65 years, cardiac ®ifigr a cause for respiratory failure, or an
APACHE Il score greater than 12 on the day of eatiolm. Patients receiving NIV had reduced
re-intubation rates (13/79 v 27/83, p=0.029) and IGortality (2/79 v 12/83, p=0.015), but not
ICU length of stay or long-term mortality. Of ingst, those patients who were hypercapnic
during the SBT had reduced ICU mortality if thege®ed NIV compared with standard care
post-extubation (0/27 v 4/22, p=0.035). In folloy; Ferrer and colleagues randomized 106
mechanically ventilated patients who had hyperapnih a PaC0O2>45 mm Hg during a
successful SBT to post-extubation NIV or converaiarxygen treatment. Respiratory failure
defined by predetermined criteria was more frequetite conventional oxygen group than in
the NIV group (25/52 v 8/54, p<0.0001). Re-intubatates, ICU length of stay, and ICU
mortality rates were not statistically differentlween the groups, which was attributed to the
fact that NIV was used as a “rescue strategy” aséhpatients developing respiratory failure.
Mortality at 90 days, a secondary endpoint for gtigly, was lower in the patients receiving

NIV than in the patients receiving conventional gey treatment (6/54 v 16/52, p=0.0244).

Khilnani et al. studied 40 patients with an acwtacerbation of COPD requiring mechanical
ventilation® After passing a weaning assessment, patientsrard®emized to receive NIV
immediately following extubation versus conventiotmerapy, with no significant difference
found between groups in terms of re-intubation@riéngth of stay. Mohamed and Abdalla
examined outcomes in 120 patients randomized tod\lah oxygen mask.They found that
patients treated with NIV had reduced ICU mortal6y6% v16.6%, p<0.035) and re-intubation
rates (15% v 25%, p=0.04) when compared with cdsitro

In assessing the aggregate data, all 5 studied abteve addressed extubation success. NIV was
favored over standard care in high-risk patieniedong extubation (RR=1.14; 95% CI: 1.05-
1.23) (Table 6). Four studi€g’*%examined the outcomes of ICU length of stay andtsiom

mortality, with the finding that NIV was significlly better than conventional therapy for each



outcome (ICU LOS: mean difference -2.48 days, 99%4@3 to -0.93; short-term mortality:
RR=0.37, 95% CI 0.19-0.70). Two studfe¥demonstrated significantly lower long-term
mortality with NIV as compared with standard cardnigh-risk patients following extubation
(RR=0.58, 95% CI1 0.27-1.22). There was heterogghetween studies in defining the high

risk patient. Risk factors included a variety ofmoorbidities to include COPD, CHF,
hypercapnia, older age, and a higher severityiregsk. Patients under 65 years of age, who pass
their first SBT, have a normal pGChave no significant respiratory or cardiac co-ondities,

and can protect their airway, would be consideodokt at low risk for re-intubation in all of the

included studies.

Two studies suggest that high-flow nasal cannulg im@rove patient outcomes after extubation
in patients receiving mechanical ventilation. Miagg and colleagues assigned 105 patients
mechanically ventilated for more than 24 hoursitioee a Venturi mask or nasal high-flow
therapy after extubatioff Patients receiving high-flow nasal therapy wers lidely to be re-
intubated than those patients receiving treatmednturi mask (4% v 21%, p=0.01).
Hernandez and colleagues treated 264 patients/negenechanical ventilation at low risk for
re-intubation after extubation with a high-flow adsannula, and compared this group with 263
patients receiving conventional oxygen therafatients receiving high-flow nasal cannula
treatment had less respiratory failure (22/264 A288, p=0.03) and a lower rate of re-intubation
at 72 hours (13/264 v 32/263, p=0.004). Theseesuaecame available after the literature
search was conducted, but may inform cliniciansuiapost-extubation strategies similar to

preventative NIV.

The panel judged the desirable consequences diaidn to preventative NIV to clearly
outweigh the undesirable consequences. The destabsequences considered by the panel
included improved extubation success as well aslay2eduction of ICU length of stay. The
panel noted that potential undesirable consequesfdéb/ include nasal bridge damage,
conjunctivitis, and nasal ulceration. However, desirable consequences outweigh these

potential harms.

CHEST/ATS Recommendation: For patients at high risk for extubation failureoniave been

receiving mechanical ventilation for more than 2ifs, and who have passed a spontaneous



breathing trial, we recommend extubation to preativee NIV (Strong recommendation,

moderate grade of evidence).

Remarks: Patients at high risk for failure of extubation maglude those patients with
hypercapnia, COPD, CHF, or other serious co-matibali Physicians may choose to avoid
extubation to NIV in selected patients for patispécific factors including but not limited to the
inability to receive ventilation through a masksamilar interface. Physicians who choose to use

NIV should apply such treatment immediately afteubation to realize the outcome benefits.

Values and Preferences: This recommendation places a high value on eatiybation which
will lead to substantial benefits including a retime in ventilator-related and ICU-related

complications, and to reductions in health caréscascruing from reduction in ICU stay.

SUMMARY

These clinical practice guidelines include a stree@pmmendation that patients who are at high
risk for extubation failure and who have passedantaneous breathing trial be extubated to
preventative NIV. Moderate quality evidence exthit clinically important outcomes are
improved by this strategy. Conditional recommeitaet are to use inspiratory pressure
augmentation during the initial SBT, and to empbogtocols to minimize sedation, in patients
ventilated for more than 24 hours. The latter tewommendations are limited by the quality of
the available evidence. As further research besawailable, these recommendations will be

readdressed and updated.
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Table 1. PICO Questions

Study Characteristic

Inclusion Criteria

Exclusion Criteria

KQ 1. Spontaneous Breathing Trial

Populations * Acutely hospitalized patients ventilated for >24ito Patients who didn’t
pass first SBT
Interventions » SBT conducted with inspiratory pressure augmemdfie. None
pressure support ventilation, automatic tube corsgton)

Comparators » SBT conducted without inspiratory pressure augniemta None
Outcomes * Duration of ventilation None

* Ventilator-free days

» Extubation Success

* Successful SBT

e Duration of ICU stay

* Short-term mortality (<60 days)

» Long-term mortality
Study Design » Systematic Reviews, RCT, Observational None
KQ 2: Sedation Protocols
Populations * Acutely hospitalized patients ventilated for >24it® None
Interventions * Protocolized attempts to seek minimum sedationiredu None
Comparators » An approach that does not seek to minimize sedation None
Outcomes * Duration of ventilation None

* Ventilator-free days

 Extubation Success

e Duration of ICU stay

* Short-term mortality (<60 days)

 Long-term mortality
Study Design « Systematic Reviews, RCT None
KQ 3: Extubation to non-invasive ventilation
Populations « Patients ventilated for >24 hours, who have paasefiBT, but | None

are at high risk for extubation failure

Interventions  Extubation to preventative non-invasive ventilation None
Comparators » Extubation without preventative non-invasive veaitdn None
Outcomes * Duration of ventilation None

* Ventilator-free days

» Extubation Success

* Duration of ICU stay

* Short-term mortality (<60 days)

» Long-term mortality
Study Design « Systematic Reviews, RCT, Observational None




Table 2. Quality of Evidence Grades

Grade Definition
High We are very confident that the true effect lieselto that of the estimate o
the effect
Moderate We are moderately confident in the effect estimatke true effect is likely

to be close to the estimate of the effect, buteliera possibility that it is
substantially different

Low Our confidence in the effect estimate is limitetieTrue effect may be
substantially different from the estimate of thizef

Very Low We have very little confidence in the effect estiend he true effect is likely
to be substantially different from the estimatefiéct

Table 3. Implications of strong and weak (condiépmecommendations for different users of guidegin

Strong Recommendation Weak (conditional)
Recommendation

For patients Most individuals in this situation | The majority of individuals in this
would want the recommended | situation would want the
course of action and only a smal suggested course of action, but

proportion would not. many would not.

For clinicians Most individuals should receive | Recognize that different choices
the recommended course of will be appropriate for different
action. Adherence to this patients, and that you must help

recommendation according to th| each patient arrive at a
guideline could be used as a management decision consistent
quality criterion or performance | with her or his values and

indicator. Formal decision aids | preferences. Decision aids may
are not likely to be needed to he| well be useful helping individuals

individuals make decisions making decisions consistent with
consistent with their values and | their values and preferences.
preferences. Clinicians should expect to spend

more time with patients when
working towards a decision.

For policy makers The recommendation can be Policy making will require
adapted as policy in most substantial debates and
situations including for the use a involvement of many
performance indicators. stakeholders. Policies are also

more likely to vary between

regions. Performance indicators
would have to focus on the fact
that adequate deliberation about
the management options has taken
place.




Table 4. Evidence Profile for conducting the spoatais breathing trial with or without inspiratomgpsure augmentation

Bibliography: 1) Esteban A, Alia |, Gordo F, et al. Extubation outcome after spontaneous breathing trials with T-tube or pressure support ventilation. The Spanish Lung Failure Collaborative Group. Am J Respir Crit Care Med. 1997;156(2 Pt 1):459-465. 2)
Haberthur C, Mols G, Elsasser S, Bingisser R, Stocker R, Guttmann J. Extubation after breathing trials with automatic tube compensation, T-tube, or pressure support ventilation. Acta anaesthesiologica Scandinavica. 2002;46(8):973-979. 3) Mati¢ |, Majeri¢-
Kogler V. Comparison of pressure support and T-tube weaning from mechanical ventilation: randomized prospective study. Croatian medical journal. 2004;45(2):162-166. 4) Zhang B, Qin YZ. Comparison of pressure support ventilation and T-piece in

determining rapid shallow breathing index in spontaneous breathing trials. The American journal of the medical sciences. 2014;348(4):300-305.

Quality assessment Ne of patients Effect
. Quality Importance
6] L i Inconsistency | Indirectness | Imprecision o sv?i-{hcorr;il;tltrzd v::::uurz itaiie bl
studies | design bias ¥ P considerations presst P . (95% Cl) (95% Cl)
augmentation | augmentation
Extubation Success
4 randomised | serious ! | not serious not serious | not serious | none 312/423 303/452 RR1.09 60 more per 1000 (from 13 CRITICAL
trials (73.8%) (67.0%) (1.02t0 1.18) more to 121 more) MODERATE 1
Successful SBT
3 randomised | serious 1 | not serious not serious | notserious | none 388/488 331/452 RR1.11 81 more per 1000 (from 22 IMPORTANT
trials (79.5%) (73.2%) (1.03t0 1.18) more to 132 more) MODERATE 1
Short term Mortality (assessed with: ICU Mortality)
2 randomised | serious ! | not serious not serious | serious 2 none 26/300 (8.7%) 36/307 RR0.74 30 fewer per 1000 (from 28 IMPORTANT
trials (11.7%) (0.451t0 1.24) more to 64 fewer) LOW 12

ICULOS




Quality assessment Ne of patients Effect
. Quality Importance
16l S HELsa Inconsistency | Indirectness | Imprecision o1IC sv?i-trhcorr:il;fxt:ed vrltlet::uurte LT HIED D
studies |  design bias Y P considerations presst p . (95% CI) (95% CI)
augmentation | augmentation
2 randomised | serious 2 | not serious not serious | not serious | none -267 not pooled ICU LOS was reported in 2 trials (Esteban IMPORTANT
trials 1997 and Mati¢ 2004) Estimated effects MODERATE 2

were reported as median values: 270 (235-
290) and 331 (292-396) hours observed in
SBT with pressure and without pressure,
respectively in Mati¢ 2004; Esteban 1997
showed an estimated effect favoring the SBT
without pressure (t-tube) with median values
of 288 hours and 240 hours for SBT with
pressure and t-tube

Cl: Confidence interval; RR: Risk ratio

1.
2.
3.

One study with unclear randomization methods, one study with unclear allocation concealment methods, and two studies with unclear report on outcome assessment

Low number of events; 95% Cl crosses line of no effect
Unclear randomization methods and unclear if outcome assessors were blinded in Matic 2004 study




Table 5. Evidence Profile for protocols attemptiagninimize sedation compared to no attempt to mize sedation

Bibliography: 1) Anifantaki S, Prinianakis G, Vitsaksaki E, et al. Daily interruption of sedative infusions in an adult medical-surgical intensive care unit: randomized controlled trial. Journal of advanced nursing. 2009;65(5):1054-1060. 2) Brook AD, Ahrens TS,
Schaiff R, et al. Effect of a nursing-implemented sedation protocol on the duration of mechanical ventilation. Critical care medicine. 1999;27(12):2609-2615. 3) Bucknall TK, Manias E, Presneill JJ. A randomized trial of protocol-directed sedation management
for mechanical ventilation in an Australian intensive care unit. Critical care medicine. 2008;36(5):1444-1450. 4) Girard TD, Kress JP, Fuchs BD, et al. Efficacy and safety of a paired sedation and ventilator weaning protocol for mechanically ventilated patients
in intensive care (Awakening and Breathing Controlled trial): a randomised controlled trial. Lancet. 2008;371(9607):126-134. http://onlinelibrary.wiley.com/o/cochrane/clcentral/articles/227/CN-00622227 /frame.html
http://www.thelancet.com/joumals/lancet/article/P11S0140-6736(08)60105-1/abstract. 5) Kress JP, Pohiman AS, O'Connor MF, Hall JB. Daily interruption of sedative infusions in critically ill patients undergoing mechanical ventilation. New England journal of
medicine. 2000;342(20):1471-1477. http://onlinelibrary.wiley.com/o/cochrane/clcentral/articles/747/CN-00277747fframe.html http://www.nejm.org/doi/pdf/10.1056/NEJM200005183422002. 6) Mansouri P, Javadpour S, Zand F, et al. Implementation of a
protocol for integrated management of pain, agitation, and delirium can improve clinical outcomes in the intensive care unit: a randomized clinical trial. Journal of critical care. 2013;28(6):918-922.

Quality assessment No of patients Effect
Relative Quality Importance
Ne of Study Risk of Inconsistency | Indirectness | Imorecision Other Protocolized | no sedation (95% Absolute
studies design bias y P considerations | sedation | minimization c|)° (95% Cl)
Duration of Ventilation (assessed with: days)
6 randomised | serious | serious 2 not serious | serious 3 none 528 531 - MD 1 days lower IMPORTANT
trials 1 (2.14 lower to 0.14 VERY LOW
higher)
ICU Length of Stay
6 randomised | serious | serious 4 not serious | serious 3 none 695 699 - MD 1.78 days IMPORTANT
trials L fewer VERY LOW
(3.41 fewer to 0.14
fewer)
Short-term Mortality
6 randomised | serious | not serious not serious | not serious | none 203/695 217/699 RR 22 fewer per 1000 IMPORTANT
trials L (29.2%) (31.0%) 0.93 | (from 34 more to 71 MODERATE
(0.77 to fewer)

1.11)




Cl: Confidence interval; MD: Mean difference; RR: Risk ratio

Majority of studies did not blind patients, personnel or outcome assessors. Additionally, compliance to protocol (intervention) was not reported or measured in a majority of studies, which could possibly effect reported differences between groups
I-squared value of 62%

Fairly wide confidence intervals around absolute effect

I-squared value of 71%

o~



Table 6. Evidence Profile for extubation to nonasive ventilation compared to extubation without+ovasive ventilation

Bibliography: 1) Nava S, Gregoretti C, Fanfulla F, et al. Noninvasive ventilation to prevent respiratory failure after extubation in high-risk patients. Critical care medicine. 2005;33(11):2465-2470. 2) Ferrer M, Valencia M, Nicolas JM, Bernadich O, Badia JR,
Torres A. Early noninvasive ventilation averts extubation failure in patients at risk: a randomized trial. Am J Respir Crit Care Med. 2006;173(2):164-170. 3) Ferrer M, Sellares J, Valencia M, et al. Non-invasive ventilation after extubation in hypercapnic patients
with chronic respiratory disorders: randomised controlled trial. Lancet. 2009;374(9695):1082-1088. 4) Khilnani GC, Galle AD, Hadda V, Sharma SK. Non-invasive ventilation after extubation in patients with chronic obstructive pulmonary disease: a randomized
controlled trial. Anaesth Intensive Care. 2011;39:217-223. 5) Mohamed KAE, Abdalla MH. Role of non invasive ventilation in limiting re-intubation after planned extubation. Egyptian Journal of Chest Diseases and Tuberculosis. 2013;62(4):669-674.

1.22)

Quality assessment Ne of patients Effect
Extubation to extubation Quality Importance
e UL A Inconsistency | Indirectness | Imprecision LIS noninvasive without Relative Absolute
studies design bias Y P considerations . noninvasive (95% CI) (95% CI)
ventilation -
ventilation

Extubation Success
5 randomised | serious | not serious not serious not serious | none 230/261 204/264 RR1.14 11 fewer per 100 CRITICAL

trials 1 (88.1%) (77.3%) (1.05t0 (from 4 fewer to 18 fewer) MODERATE

1.23)

ICULOS
4 randomised | serious | not serious not serious | notserious | none 241 244 - MD 2.48 days fewer IMPORTANT

trials 1 (4.03 fewer to 0.93 fewer) MODERATE
Short-term Mortality (ICU Mortality)
4 randomised | serious | not serious not serious | serious 2 none 12/241 (5.0%) | 35/244 (14.3%) | RR0.37 9 fewer per 100 IMPORTANT

trials 1 (0.19to0 (from 4 fewer to 12 fewer) LOW

0.70)

Long-term Mortality (follow up: 90 days)
2 randomised | not serious not serious | serious * none 241133 40/135 (29.6%) | RR0.58 12 fewer per 100 IMPORTANT

trials serious (18.0%) (0.27 to (from 7 more to 22 fewer) Low




Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

1. Unclear randomization methods and allocation concealment in studies. Many studies did not blind outcome assessors or research personnel
2. Low number of events
3. I-squared value of 57%
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e-Table 1. COI Grid

PICO I: In PICO 2: Should | PICO 3: Should PICO 4: Should PICO 5: Should acutely PICO 6: Should acutely
acutely acutely patients who mechanically hospitalized patients who hospitalized patients who have
hospitalized hospitalized have been ventilated have been ventilated >24 been ventilated >24 hours (P)
patients who patients who ventilated >24 patients being hours (P) be managed with be managed
have been have been hours and considered for physical therapy protocols with protocolized liberation (I)
ventilated >24 ventilated >24 passed an SBT, extubation (P) directed toward early or non-
hours (P), hours (P) receive | but are at high receive cuff leak | mobilization (I) or be protocolized liberation (C)?
should the protocolized risk for test-based managed
spontaneous attempts to extubation management (I) without protocolized attempts
Panelist's Name breathing trial minimize failure (P), be or not (C)? at early mobilization (C)? All disclosures
(SBT) be sedation (I) or extubated with
conducted with an approach immediate non-
inspiratory that does not invasive
pressure seek to minimize | ventilation (I) or
augmentation (I) | sedation (C)? without
or no inspiratory immediate non-
pressure invasive
augmentation ventilation (C)?
(€)?
gwx;g(h};::; B Copyright for Copyright for Copyright for gf-"‘e;\'r;g(h!;::; B
Burns, Suzanne, RN, Wean BWAP (Bums BWAP (Bums BWAP (Bums Copyright for BWAP (Bums Copyright for BWAP (Bums Wean
MSN, ACNP, RRT Assessment Wean Assessment | Wean Assessment | Wean Assessment | Wean Assessment Program): Wean Assessment Program); Assessment
A Program);. Program); Program);.
Program}; Program)
Royaltics or In-
kind Benefits -
from the
E&‘;‘m Seott, MD. | No relevant COIs | No relevant COls | No relevant COls | No relevant COls No relevant COIs No relevant COls following:
UpToDate,
Kluwers, Author
of several
chapters
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Estcban, Andres, MD

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No COTl's to
disclose

Fan, Eddy, MD

PSI Foundation
Grant Mechanical
Ventilation;
Nihon Khoden
Grant HFOV

No relevant COls

No relevant COls

No relevant COls

CIHR Grant Early
Rehabilitation to Institution

PSI Foundation Grant
Mechanical Ventilation to
Institution; Nihon Khoden Grant

HFOV;

PSI Foundation
Grant
Mechanical
Ventilation to
Institution; PSI
Foundation
Grant ECMO to
Institution;
Nihon Khoden
Grant HFOV to
Institution;
CIHR Grant
Early
Rchabilitation to
Institution;
Alung
Technologics Inc
Speaking
Activity; ATS
MV in ARDS
Guideline Chair;
SCCM Scientific
Review
Committee Chair

Ferrer, Miguel, MD,
PhD

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No COTl's to
disclose

Fraser, Giles,
PharmD, MCCM

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No COTl's to
disclose
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Speaking
Speaking Activity Activity
Hospira, Inc.; Hospira, Inc.;
DSMB data and DSMB data and
. . - safety monitoring . safety
Girard, Timothy, MD | No relevant COls board: activites No relevant COlIs | No relevant COls No relevant COls No relevant COls monitoring
occurred within board; activites
past 3 years but occurred within
have ended past 3 years but
have ended
NIA Grant pHLB] Grant
NHLBI Grant Delirium; NHLBI | NHLBI Grant NHLBI Grant ng Hury
Lung Injury Grant Lung Lung Injury Lung Injury P hr;n::n u:‘ _
Prevention; CMS | Injury Prevention; | Preveation; CMS | Prevention; CMS NHLBI Grant Lune Iniury: NHLBI Grant Lune Iniury CMS G ppto *
Grant Electronic | CMS Grant Grant Electronic | Grant Electronic | | rant Lung Tnjury: : [TAnT SUng Tnjury ran
: CMS Grant Electronic Prevention; CMS Grant Electronic
. Interface for Electronic Interface for Interface for :
Gong, Michelle, MD X . . Interface for acute care; Electronic Interface for acute Interface for
acute carc; Interface for acute care; acute care; i A
A N NHLBI Grant Low cost care; NHLBI Grant Low cost acute care; NIA
NHLBI Grant acute care; NHLBI Grant NHLBI Grant N A - s i
Low cost NHLBI Grant Low cost Low cost pragmatic trials to institution pragmatic trials to institution (\}'I{EE‘B I[)gmum.
pragmatic trials to | Low cost pragmatic trials to | pragmatic trials to m coat -
mstitution m:{;::l trials to | Institution mstitution pragmatic trials
to institution
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NIH/NHLBI NIH/NHLBI NIHNHLBI NIHNHLBI NIH/NHLBI
Grant Clinical Grant Clinical Grant Clinical Grant Clinical Grant Clinical
Rescarch Rescarch Rescarch Rescarch Rescarch
Network for the Network for the Network for the Network for the Network for the
Treatment of ALl | Treatment of ALI | Treatment of ALI | Treatment of ALI Treatment of
and ARDS; and ARDS; and ARDS; and ARDS; ALl and ARDS;
NIH/NBLBI NIH/NBLBI NIH/NBLBI NIH/NBLBI NIH/NBLBI
Improving Improving Improving Improving Improving
decision making decision making decision making decision making decision making
for patients with for patients with for patients with for patients with ; . for patients with
:reolongcd ::)longcd ::olongcd :;longcd NIH/NHLBI Grant Clinical NIH/NHLBI Grant Clinical pa'oll:ngcd
mechanical mechanical mechanical mechanical Wowcaecis Network: Sox fho Rescarch Network for the | mechanical
ventilation to ventilation to ventilation to ventilation to Treatment of ALI and ARDS; Treatment of ALI and ARDS; ventilation to
institution; institution; institution; institution; dc"!'?"“;?' "‘;Pmﬁf‘g NIH/NBLBI Improving decision | institution;
la}:chgsit,. of L‘.’:m;]clmt) of Lv?;htmt) of l;’::;hmq of wﬁ‘;‘::o ;‘;ng‘c“‘f‘m‘;‘cg::iﬁ‘f malu'lng rg:l paxic](:; _v,;m ;,::‘mt, of
1 0
Grant lrl:slfr:zia Gra:t lnsomnmgwnia Grant lrllsng:::ia Grant lrllsnﬁ:::ia veatilation to institution; \l:nr?ﬂ:gn t:lic:stitu;on' Grant ;‘:sto:mia
and functional and functional | and functional and functional University of Washington | ;i orciew of Washington Grant | and functional
recovery after recovery after recovery after recovery after Grant Insomnia and functional Insomnia and functional recovery after
Hough, Catherine, acute lung injury; | acute lung injury; | acute lung injury; | acute lung injury; recovery after acute lung recovery after acute lung injury: | acute lung
— PCORIGrant | PCORIGrant | PCORIGrnt | PCORIGrant injury; PCORI Grant PCORI Grant Improving | injury; PCORI
Improving Improving Improving Improving Improving psychological psychological distress among Grant ‘lmproving
psychological psychological psychological psychological distress among critical illncss critical illness survivors and psychological
distress among distress among distress among distress among survivors and their informal; their informal; NIH/INI Grant distress among
critical illness critical illness critical illness critical illness NIH/INI Grant "The Mind *The Mind USA Study"; critical illness
survivors and survivorsand | survivors and survivors and USA Saudy™, NIHINHLBI 1 N1 NHEBI Grant "Identifying | survivors and
their informal; their informal; their informal; their informal; Gra;t ld;c_nuf)ml%iﬁifccuvvc Effective Strategies to Disclose | their informal;
NIH/INI Grant | NIH/INIGrant | NIE/INIGrant | NIE/INI Grant wacgios ® Pac 0ee Prognosis in Patients with | NIH/INI Grant
"TheMind USA | “TheMind USA | "TheMind USA | "TheMindUsa |  Prognosisin Patients with ARDS” “The Mind USA
Study"; Study™; Study™; Study™; Study™:
NIH/NHLBI NIH/NHLBI NIH/NHLBI NIHNHLBI NIH/NHLBI
Grant Grant Grant Grant Grant
“Identifying "Identifying "Identifying "Identifying "Identifying
Effective Effective Effective Effective Effective
Strategics to Strategies to Strategies to Strategies to Strategices to
Disclose Disclose Disclose Disclose Disclose
Prognosis in Prognosis in Prognosis in Prognosis in Prognosis in
Patients with Patients with Patients with Patients with Patients with
ARDS" ARDS" ARDS" ARDS" ARDS"
No relevant COls Spﬁlgmg Activity No relevant COlIs | No relevant COls No relevant COls No relevant COls Sp@k‘mg .
Hospira Activity Hospira
Kress, John, MD,
FCCP
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Mchta, Sangecta, MD

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No COIs to
disclose

Morris, Peter, MD,
FCCP

No relevant COls

No relevant COls

No relevant COls

No relevant COls

NIH Grant Early ICU
Rehablilitation in Mechanically
Ventilated; Department of
Defense Grant Early 1CU
Rehabilitation of Bum Patients
requiring mechanical
ventilation

No relevant COls

NIH Grant Early
ICU
Rchablilitation
in Mechanically
Ventilated
Patients; NIH
Grant ARDS
network;
Department of
Defense Grant
Early ICU
Rehabilitation of
Burn Paticents
requiring
mechanical
ventilation;
involved in
many industry
studics that have
contracts with
Wake Forest.
Committee
membership -
SCCM
committee on
the institution of
ABC guidelines.

Nanchal, Rahul, MD,
FCCP

Clinical and
Translational
Science Institute
(CTSI) Grant
Biomarkers of
Aspiration and
Risk of Ventilator
Associated
Events

Clinical and
Translational
Science Institute
(CTSI) Grant
Biomarkers of
Aspiration and
Risk of Ventilator
Associated
Events

Clinical and
Translational
Science Institute
(CTSI) Grant
Biomarkers of
Aspiration and
Risk of Ventilator
Associated
Events

Clinical and
Translational
Science Institute
(CTSI) Grant
Biomarkers of
Aspiration and
Risk of Ventilator
Associated
Events

No relevant COls

Clinical and Translational
Science Institute (CTSI) Grant
Biomarkers of Aspiration and
Risk of Ventilator Associated
Events

Clinical and
Translational
Science Institute
(CTSI) Grant
Biomarkers of
Aspiration and
Risk of
Ventilator
Associated
Events
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Cardeas
Cardeas Pharmaceutical
Pharmaceutical Cardeas ) Cardeas ) Cardeas ) Grant $32,000
Grant $32.000 Pharmaceutical Pharmaccutical Pharmaceutical per year for two
per year fc;r two Grant $32,000 per | Grant $32,000 per | Grant $32,000 per | Cardeas Pharmaccutical Grant Cardcas Pharmaccutical Grant years to
years to year for two years | year for two years | year for two years | $32,000 per year for two years | $32,000 per year for two years institution.
institution. 10 umtunom 10 msutunocL 0 msntunm 0 msunmozL Vcntila.tor 0 msntutlo:L Vcntila‘tor \’cmilgtor
Ventilstor Ventilator Ventilator Ventilator Associated Pneumonia - Associated Pneumonia - Associated
A iated Assoctatgd Assoctatc.d Assoctatcfl Pncgmom_a -
. Pneumonia - Pneumonia - Pneumonia - Chair, Guideline
Pneumonia - .
Oversight
Committee
Oucllette, Danicel,
MD, FCCP
No relevant COlIs | No relevant COlIs | No relevant COls | No relevant COls No relevant COls No relevant COls ;gc(l:ocs)t]:s i
Pawlik, Amy. DPT
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Schmidt, Gregory,
MD, FCCP

No relevant COls

NIH Grant ICU
delrium

No relevant COls

No relevant COls

No relevant COls

No relevant COls

NIH Grant ICU
delrium; Spectral
Diagnositics
(Grant Septic
shock: Author
Royalty
UpToDate
9/10/:2013

Schweickert,
William, MD

No relevant COls

No relevant COls

No relevant COls

No relevant COls

Hill Rom Grant Epidemiology
of Early Mobilization

No relevant COls

Hill Rom Grant
Epidemiology of
Early
Mobilization

Sessler, Curtis, MD,
FCCP

No relevant COls

Speaking Activity
Hospira payment
from AACN

No relevant COls

No relevant COls

No relevant COls

No relevant COls

Speaking
Activity Hospira
payment from
Copywrite
holder for RASS
is Virginia
Commonwealth
University:
Sessler, CN,,
Grap, M.,
Brophy, G.,
Elswick, R.K.
“Richmond
Agitation-
Sedation Scale
(RASS)".
Copyright.
Registration
number TX 7-
616-498,
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Stroem, Thomas, MD

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

Danish Strategic
Rescarch
Council Grant
Intensive Care to
Professor Palle
Toft - no salary
support

Truwit, Jonathon,
MD, FCCP

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

No relevant COls

Rescarch
Support Astra
Zeneca -
Ticagrelor for
Community
Acquired
Pneumonia;
Advisory Board
Spiration Data
and Safety
monitoring
Advisory Board
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e-Figure 1 - PRISMA Flow Diagram for PICO Question | ~ “In patients ventilated for 24 hours or more,
should the spontaneous breathing trial be conducted with pressure augmentation or without pressure

augmentation?”

N
Records identified through database
= .
2 (MEDLINE via PuubMed, Cochrane Additional records identified
s Library, and CINAHL)searching through other sources
= (n=685) (n=2)
=
=
v A4
PR Records after duplicates removed
(n =560)
(=
=
§ L4
@ Records screened . Records excluded
(n = 560) . (n= 546)
N
( ) L4
Full-text articles assessed Full-text articles excluded,
g for eligibility [y due to incorrect patient
5 (n=14) population or intervention
2 (h=10)
[*1}
—__J Studies included in
qualitative synthesis
(n=5)
©
% A
= L .
E Studies included in
- guantitative synthesis
(meta-analysis)
(n=4)
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Identification

)

Eligibility Screening

Included

e-Figure 2. PRISMA Flow Diagram for PICO Question 2: “In acutely hospitalized patients ventilated for
more than 24 hours, do protocols attempting to minimize sedation compared to an approach that does not
attempt to minimize sedation impact duration of ventilation, duration of ICU stay and short-term mortality

(60 days)?”

Records identified through database

(MFD“NE via PuubMed, Coch.rane Additional records identified
Library, and CINAHL)searching through other sources
(n=791) (n=1)

Records after duplicates removed

(n=470)
Y
Records screened N Records excluded
(n=470) o (n= 421)
Y
Full-text articles assessed Full-text articles excluded,
for eligibility — due to incorrect patient
(n = 49) population or intervention
l (n = 29)

Studies included in
qualitative synthesis
(n=7)

l

Studies included in
gquantitative synthesis
(meta-analysis)
(n=17)
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)

Identification

e

Eligibility Screening

Included

e-Figure 3. PRISMA Flow Diagram for PICO Question 3: “In acutely hospitalized patients ventilated for

more than 24 hours, do protocols attempting to minimize sedation compared to protocols that do not
attempt to minimize sedation impact duration of ventilation, duration of ICU stay and short-term mortality

(60 days)?”

Records identified through database

(MEDLINE via PuubMed, Cochrane
Library, and CINAHL)searching

Additional records identified
through other sources

(n=685) (n=2)
v v
Records after duplicates removed
(n =506)

Records screened

e

(n =506)

Y

Full-text articles assessed

for eligibility —

(n=32)

l

Studies included in

qualitative synthesis
(h=86)

Y

Studies included in
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(h=75)

Records excluded
(n= 473)

Full-text articles excluded,
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population or intervention
(n=25)
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e-Table 2. Forest Plots by Recommendation and Qutcome

Topic Outcome
and
Recomm Forest Plot
endation
#
SET with Pre SBT without Pre Risk Ratio Risk Ratio
Study or Q! Events Total Events Total ght M-H, 9% M-H, R 95N Q)
Esteban 1997 208 218 192 246 65.1% 1.10 [1.02, 1.20) e
Maberthur 2002 54 60 24 30 116% 1.13 [0.92, 1.37)
Matic 2004 120 150 &0 110 23.3% 1.10 [0.96, 1.26) —_———
Successful
SBT, 1 SBT Total (95% C1) 448 386 100.0% 111103, 118 i
Total everss 379 296
Heterogeneity: Tau' = 0.00; OW = 0.04, df = 2 (P = 0.98); F = 0% odses WV
Test for overall effect: Z = 2.91 (P = 0.004) Favours SET w/o Pressure Favours SST w/ Pressure
SET with Pressure  SBT Without Pressure Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Esteban 1997 167 238 156 246 34.5% 1.11 [0.98, 1.26) o
Haberthur 2002 43 60 19 30 5.5% 1.13 [0.83, 1.55)
) Matic 2004 120 150 80 110 28.1% 1.10 [0.96, 1.26) T
SBT. 1 Extubation | zmng 2014 78 93 90 115 31.8% 1.07 [0.9¢, 1.22) —
]
Success Total (95% CI) 541 501 100.0% 1.09 (1.02, 1.18) .
Total events 408 348
Heterogenety: Tau" « 0,00, CV' « 0,18, df « 3 (P « 0.98) V' « 0% 03, 0 ‘h l‘I 135
Test for overall efect: 2 « 2.40 (P = 0.02) Favours SBT w/o Pressure Favours S8T w/ Pressure
SET with Pressure ST without Pressure Risk Ratio Risk Ratlo
Study or Subgroup Lvents Total Events Total Welght M-H, Random, 95% CI MM, Random, 95% CI
Esteban 1997 21 238 28 246 90.1% 0.78 (0,45, 1.33] [—
Short- Matc 2004 2 30 4 0 99% 0.50 [0.10, 2.53)
SBT, | Term Total (95% CI) 268 276 100.0% 0.74 [0.45, 1.24] -
N Yotal events 23 32
Mortality Meterogenety: Tau® « 0.00; Ch’ = 0.25, df = 1 (P = 0.61); ' = 0% — o 3 -
Test for overal effect: 2« 1.15 (P = 0.25) Favours SBT w/ Pressure Favours S8T w/o Pressure
P lized No Mean Difference Mean Difference
Study or Subgroup  Mean SD  Total  Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Anfantaio 2009 7.7 135 [T) 57 835 48 5.3% -1.00(-5.46, 3.46) ———
Brook 1999 371 SS7 162 sar 6.4 159 21.3% -1.46[-2.77,-0.19) ——
X Duration Bucknal 2008 83 61 153 389 43 159 22.5%  0.94 [-0.24, 2.12) 1
Sedation, Grard 2008 71 T 167 9.2 8.4 168  18.2% -2.10 [-3.76, -0.44) ——
of Kress 2000 49 452 65 73 41 60 116% -2.40(-5.01,0.21) —_—t
2 Ventilation | "™e=2013 0.79 18 9% 167 6.7 105 21.1% -0.38[-2.21,0.45) sy
Total (95% CB 695 699 100.0% -1.00[-2.14,0.14) -
Heserogeneity: Tau" = 1.14; O¥ w 13.20, ¢ = § 7 = 0,02): ' = 62% 1T
Test for overal effect Z = 1.72 (7 = 0.09) Favours sedation protocel Favours no sedation misim
7 Tized No LR Wean Difference Wean Diference
Study of Subgroup  Mean SO Total  Mean SD  Total Weight IV, 95% C1 v, 95% C1
Anfantaio 2009 14 135 [T) 12 1017 48 8.% 2.00(-2.75,6.75) —
Brook 1999 .7 s% 162 1S 6.5 159 21.9% -1.80 [-3.16, -0.44) —
Bucknall 2008 66 72 153 6 6.2 159 21.2%  0.60 (-0.89, 2.09) ——
Sedation, Grard 2008 91 94 167 129 1348 168 16.7% -3.80 [-6.29, -1.31) ——
ICU LOS Kress 2000 64 6 6 9.9 9.7 60 14.5% -3.50 [-6.34, -0.66) —_—
2 Mansowri 2013 04 415 9% 708 1012 105 18.1% -3.0¢ [-5.15, -0.93) —_—
Total (95% CH 695 699 100.0% -1.78 [-3.41, -0.14) -
Heserogeneity. Taw’ w 271, O8F w 17,11, ¢f = S 07 = 0,004); I' = 71% T = 2 3 ™
Test for overal effect: Z = 2.13 (P = 0.03) Favours sedation peotocel Favours no sedation misim
No Risk Ratio Risk Ratio
Study or Subgrowp Events Total Events Total Weight M-H, Rasd s M- H, Rand MK
Anifaseaki 2009 16 49 18 a8 9.0% 0.87 (0.51, 1.50) —
Brook 1999 49 162 57 159 23.7% 0.84 [0.62, 1.15] —
Short Buckal 2008 39 153 35 159 16.5% 1.16 (0.78, 1.73) ——
Sedati - Girard 2008 a7 167 58 168 23.0% 0.82 (0.59, 1.12] —
edaton, Term Kress 2000 24 68 2 60 15.2% 0.76 [0.50, 1.15]
2 e Mansouri 2013 28 96 21 105 11.7% 1.46 (0.89, 2.39) T——
Mortality | wsxcn 695 699 1000% 093 [0.77, 1.11)
Total events 203

Hewrogeneny: Tau’ = 0.01; O = 6.38, 0f = S(P = 0.27) F = 22%
Test for overall eMect: 2« 081 (7 « 0.42)

0.2

0.5 i 2
Favours sedation protocol  Faveurs no sedation minim

3

Online supplements are not copyedited prior to posting and the author(s) take full responsibility for the accuracy of all data.




[ Online Supplement
Extubation to NIV Extubation w/o NIV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ferrer 2006 70 79 65 83 32.4% 1.13 [0.99, 1.30) .-
Ferrer 2009 48 54 42 $2  23.4% 1.10 [0.94, 1.30) T
Khilnani 2011 17 20 15 20 6.3% 1.13 [0.83, 1.55) R —
; Mohamed 2013 51 60 45 60 19.0% 1.13 [0.95, 1.36) T
NIV, 3 Extubation Nava 2005 44 48 37 49 18.9% 1.21[1.01, 1.45) —e—
Success
Total (95% C1) 261 264 100.0% 1.14 [1.05, 1.23] L 3
Total events 230 204
Heterogeneity: Tau® = 0.00; Chi’ = 0.66, df = 4 (P = 0.96); F = 0% O:S °¢7 I;S ¥
Test for overall effect: Z = 3.26 (P = 0.001) Favours no NIV Favours NIV
Extubation to NIV Extubation w/o NIV Mean Difference Mean Difference
Study or Subgroup  Mean SD  Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% Ci
Ferrer 2006 11 L] 79 13 1 83 203% -2.00(-4.95,0.9%) —
Ferrer 2009 11 13 54 10 9 $2 11.4% 1.00 [-3.24, 5.24) —r——
Mohamed 2013 8.3 ED 60 116 2.6 60 57.9% -3.30(-4.32,-2.28) -
N]V, 3 ICU LOS Nava 2008 8.9 5.7 48 116 149 49 104% -2.70(-7.17,1.77) —
Total (95% CI) 241 244 100.0% -2.48 [-4.03, -0.93) L 2
Heterogeneity: Tau = 0.81; Ch¥ = 4.19, df = 3 (P = 0.24); ¥ = 28% 1o =% -
Test for overall effect: Z = 3.14 (P = 0.002) Favours NIV Favours no NIV
Extubation to NIV Extubation w/o NIV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ferrer 2006 2 79 12 83 19.3% 0.18 [0.04, 0.76) B —
Ferrer 2009 3 sS4 4 $2  19.8% 0.72[0.17, 3.07) ——
Mohamed 2013 4 60 10 60 34.1% 0.40 [0.13, 1.21) —.-
Short-term Nava 2005 3 48 9 49  26.8% 0.34 [0.10, 1.18) —t
NIV, 3 R
Mortality Total (95% C1) 241 244 100.0% 0.37 [0.19, 0.70] >
Total events 12 35
Heterogeneity: Tau® = 0.00; Chi’ = 1.89, df = 3 (P = 0.60); F = 0% O:OI 031 1.0 1030
Test for overall effect: Z = 3,05 (P = 0.002) : FIVO;J'S NIV Favours no NIV
Extubation to NIV Extubation w/o NIV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ferrer 2006 18 79 24 83 59.7% 0.79 [0.46, 1.34) ——
Ferrer 2009 6 S4 16 $2  40.3% 0.36 [0.15, 0.89) .
NIV,3 | LOREerm | po gsxcn 133 135 1000%  0.58 (0.27,1.22) —
Mortality Total events 24 40
Heterogeneity: Tau’ = 0.18; Chi® = 2.33,df = 1 (P = 0.13); F = 57% 3 To2 o $ } 15
Test for overall effect: Z = 1,44 (P = 0.15) ' F'BVOUIS.NN Favours no NIV
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e-Table 3. Evidence to Decision Framework for PICO 1

Criteria

Judgements

Research evidence

Additional
considerations

O No
C Probably no

Several studies have demonstrated that about 75% of
mechanically ventilated patients can be successfully
extubated after passing a trial of spontaneous
breathing. However, controversy still exists on the best

© Uncertain technique used to conduct the SBT.
Is there a problem
Problem priority? Q© Probably yes
® Yes
Q© Varles
O Noincluded | the relative importance or values of the main
studies outcomes of interest:
C Very low Relative Certainty of the
What is the overall Outcome
certainty of this © Low importance evidence (GRADE)
evidence?
® Moderate
Extubation CRITICAL (S laranS)
QC High Success MODERATE
Successful IMPORTANT S laslas)®)
O Important SBT MODERATE
uncertainty or
variability
O Possibly 3“°“Ife'm IMPORTANT S0
important ortality Low
uncertainty or
variability
Is there important
Beneflts & uncertainty about | © Probably no | [1cu LoS meortant | DODO
the options | how much people | Important HMODERATE
value the main uncertainty or
outcomes? variability

® No important

uncertainty or
variability

C No known

undesirable
outcomes

Are the desirable
anticipated effects
large?

C No

C Pprobably no
© Uncertain

® probably yes
O Yes

O© Varles
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Are the undesirable
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Online Supplement

C No
© Probably no
© Uncertain

Resource
use

anticipated effects
small? Q© Probably yes
® Yes
© varles
C No
C Probably no
Are the desirable
.ﬂm l.rg. O Uncertain
relative to
undesirable C Probably yes
effects? ® Yes
Q© varles
© No
C Probably no
© Uncertain

Are the resources
required small?

Q© Probably yes
® Yes
Q© varles

Is the incremental
cost small relative
to the net benefits?

C No

© Probably no
© Uncertain

© Probably yes
® Yes

C varles

No data was found on costs of the intervention, however,
mean Incremental charges of mechanical ventilation in
ICU patients has been found to be on average $1,522 per
day

Equity

What would be the
impact on health
inequities?

© Increased

© Probably
increased

© Uncertain

© Probably
reduced

© Reduced
O Varles

Not relevant.
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Additional

Criteria considerations

Judgements Research evidence

O No
O Probably no

Is the option O Uncertain

Acceptabllity | acceptable to key
stakeholders? © Probably yes
® Yes
O varles
C No

Q© Probably no

Is the option C Uncertain

Feasiollity |feasible to
implement? O probably yes
® Yes
C Varles
Recommendation

Should SBT be conducted with pressure augmentation vs. without pressure augmentation
be used in patients ventilated for more than 24hrs?

Balance of Undesirable Undesirable The balance between Desirable Desirable
consequences | conseguences clearly consequences desirable and consequences conseguences clearly
outweigh desirable probably outweigh undesirable probably outweigh outweigh
conseguences In desirable conseguences /s undesirable undesirable

most settings

consequences in
most settings

closely balanced or
uncertain

consequences in
most settings

conseguences In
most settings

o

C

C

(@]

Type of recommendation

We recommend against

We suggest not

We suggest offering

We recommend offering

offering this option offering this option this option this option
o} o] ® o}
Recommendation In patients ventilated for 24 hours or more, we suggest that the initial SBT be conducted with pressure
augmentation (5-8cm H20)
Justification

Subgroup considerations | This does not take into account the patients who falled the initial SBT.

This also does not take into account patients with severe neuromuscular weakness

Implementation
considerations

Monitoring and
evaluation

Research possibilities
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e-Table 4. Evidence to Decision Framework for PICO 2

Problem

Is there a problem priority?

ACCEPTED MANUSCRIPT

Online Supplement

Patients undergoing mechanical

O No ventilation frequently reguire sedation
o and analgesia. There Is growing
Prokably evidence that suggests that over-
i sedation has been linked to both short-
C Uncertain | term (longer duration of ventilation,
longer ICU and hospital lengths of stay)
OC Probably | and long-term (psychological recovery)
yes outcomes.
® Yes
O varles
Benefits & | What is the overall certainty of this o
harms of evidence? No The relative importance or values
the options included of the main outcomes of interest:
studies
° I Certainty
Very low ¢ Relative of the
o e importance | evidence
® Low (GRADE)
© Moderate
© High
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Is there important uncertainty about
how much people value the main

of
BURComant uncertainty
or variability Ventilation

(o] Immnant Duration IMPORTANT W
VERY LOW

O Possibly
important 1cu IMPORTANT @oco

uncertainty || Length of VERY LOW
or variability || Stay

O Probably

no important | Short- IMPORTANT
uncertainty term @@@0
or variability || Mortality MODERATE

® No

important
uncertainty
or variability

© No known
undesirable
outcomes

Are the desirable anticipated effects

large? © No

O Probably
no

© Uncertain

® Probably
yes
O Yes

O Varles

Are the undesirable anticipated effects

small? O No

O Probably
no

© Uncertain

O Probably
yes
® Yes

© varles
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Are the desirable effects large relative
to undesirable effects?
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C No

Q© Probably
no

© Uncertain

Q© Probably
yes

® Yes
© varles

Resource
use

Are the resources required small?

C No

C Probably
no

® Uncertain

© Probably
yes

O Yes
Q© varles

Workload.

Is the incremental cost small relative
to the net benefits?

© No

© Probably
no

® Uncertain

© Probably
yes
QC Yes

O Varles

A systematic review of seven studies
reported the impact of sedation
protocols on the costs of sedative
agents used; all found a reduction in
the costs of sedative agents with
protocolised sedation, which was
reported as significant in four

studies with values ranging from 22%
to 94% of the cost for non-protocol
managed sedation

Online supplements are not copyedited prior to posting and the author(s) take full responsibility for the accuracy of all data.




Equity

What would be the impact on health
inequities?
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Q© Increased

Q© Probably
increased

© Uncertain

C Probably
reduced

© Reduced
Q© varles

Acceptability

Is the option acceptable to key
stakeholders?

© No

Q© Probably
no

Q© Uncertain
® probably
yes

C Yes

Q© varles

Feasibility

Is the option feasible to implement?

C No

© Probably
no

© Uncertain
O Probably
yes

C Yes

® Varles

Practical issues
- culture,
staffing, etc.
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Recommendation
Should Protocolized sedation vs. no attempt to minimize sedation be used for patients
mechanically ventilated for 24 hours or more?

Balance of Undesirable Undesirable The balance between Desirable Desirable
consequences | conseguences clearly consequences desirable and consequences conseguences clearly
outweigh desirable probably outwelgh undesirable probably outwelgh outweigh
conseguences Iin desirable conseguences /s undesirable undesirable
most settings consequences in closely balanced or consequences in conseguences In
most settings uncertain most settings most settings
O o} o} ® O
Type of We recommend against We suggest not We suggest offering | We recommend offering
recommendation offering this option offering this option this option this option
o] C ® O
Recommendation For acutely hospitalized patients ventilated for more than 24 hours, we suggest protocols attempting to
minimize sedation. (Weak recommendation, Low quality of evidence)
Justification
Subgroup
considerations
Implementation
considerations
Monitoring and
evaluation
Research possibilities
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e-Table 5. Evidence to Decision Framework for PICO 3

Problem Is there a problem priority? oN Reintubation occurs in 4-23% of Harms assoclated
o mechanically ventilated patients within with the need of
o 48-72 hours of planned reintubation
Froaanty extubation. Extubating patients to
no noninvasive ventilation (NIV) could
© Uncertain | provide a means of avoiding
reintubation in high risk patients.
© Probably
yes
® Yes
Q© varles
Benefits & What is the overall certainty of o There is not much
harms of this evidence? No The relative importance or values of | concern from
the options included the main outcomes of interest: patients or
studies physicians in
o identifying important
very low variabllity in these
O Low outcomes. These
outcomes are
® Moderate universally
important.
Q© High :
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Is there important uncertainty
about how much people value the
main outcomes?

© Important
uncertainty
or variability

QO Possibly
important
uncertainty
or variability

© Probably
no important
uncertainty
or variability

® No

Important
uncertainty
or variability

© No known

undesirable
outcomes

Extubation CRITICAL
Success

DDPo

MODERATE
ICU LOS IMPORTANT @@@O
MODERATE
Short- IMPORTANT
term @@00
Mortality Low
(Icy
Mortality)
Long-term | IMPORTANT
Mortality ?@w
Low

Are the desirable anticipated
effects large?

C No

© Probably
no

© Uncertain

© Probably
yes

® Yes
O Varles

Are the undesirable anticipated
effects small?

O No

© Probably
no

© Uncertain

® pProbably
yes
QC Yes

© varles

ph'yslcians.

Patients on NIV
could deteriorate
and develop organ
fallure, so they get
reintubated. Studied
local complications
seem to be unlikely
but more serious
effects of organ
fallure that have yet
to be studied may
occur

Possible
harms/complications
associated with NIV
- nasal bridge
damage,
conjunctivitis, nasal
ulceration
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Are the desirable effects large
relative to undesirable effects?

C No

QO Probably
no

© Uncertain

© Probably
yes

® Yes
O Varles

Resource
use

Are the resources required small?

O No

O Probably
no

® Uncertain

© Probably
yes

O Yes
O Varles

No data was found on the cost of the
Iintervention

Is the incremental cost small
relative to the net benefits?

C No

© Probably
no

O Uncertain

® probably
yes
QC Yes

© varles

Mean incremental charges of mechanical
ventilation in ICU patients has been
found to be on average $1,522 per

day. Total ICU costs have been found to
be approximately $3,000/day

Reduced ICU LOS,
and reduced
ventilation may offer
a cost benefit.
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ICU access?

Equity What would be the impact on
health inequities? O Increased

C Probably
increased

® Uncertain

© Probably
reduced

© Reduced
© varles

Acceptabllity | Is the option acceptable to key onN Some practitioners
stakeholders? ° may not choose to

O Probably extubate
no

C Uncertain

® Probably
yes

QO Yes
© varles

Feasibllity Is the option feasible to oN
implement? o

C Probably
no

C Uncertain

© Probably
yes

® Yes
© varles
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Recommendation
Should Extubation to noninvasive ventilation vs. extubation without noninvasive
ventilation be used for pts ventilated for >24hrs who have passed an SBT and who are at
high risk for extubation failure?

Balance of Undesirable Undesirable The balance between Desirable Desirable
consequences | conseguences clearly consequences desirable and consequences conseguences clearly

outweigh desirable probably outweigh undesirable probably outweigh outweigh

conseguences In desirable conseguences /s undesirable undesirable
most settings consequences in closely balanced or consequences in conseguences In
most settings uncertain most settings most settings
@] o] (o] C ®
Type of We recommend against We suggest not We suggest offering | We recommend offering
recommendation offering this option offering this option this option this option
(o] @] [ ]

Recommendation In patients who have been ventilated for 24 or more hours who have passed a spontaneous breathing trial

and who are at high risk for extubation failure, we recommend that patients be treated with noninvasive
ventilation immediately after extubation.

Justification

Reduced LOS, reduced mortality, extubation success outcomes

Subgroup The majority (80-90%) of ventilated patients are successfully extubated and do not need
considerations reintubation. This recommendation specifically addresses the high risk subset of patients.
Implementation

considerations

Monitoring and
evaluation

Research
possibilities

161816
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