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DISCLOSURES

• HONORARIUM RESPIRATORY ASSOCIATES

• AARC COMMITTEES : SESG, CLINICAL EDUCATION TASKFORCE CO-CHAIR, CPG AEROSOL 

• NOMINEE AARC ACUTE CARE SECTION CHAIR



OBJECTIVES

• EXAMINE PREVIOUS GUIDELINES/PRACTICES

• REVIEW CURRENT EVIDENCE

• DISCUSS THE UPDATED RECOMMENDATIONS 











HIGHLIGHTS Q. 1 WHAT IS KNOWN ABOUT THE 
EPIDEMIOLOGY OF WEANING PROBLEMS

• IT IS IMPORTANT TO RECOGNIZE THAT DELAY IN REACHING STAGE 2, THE SUSPICION THAT WEANING MAY BE 

POSSIBLE, AND BEGINNING STAGE 3, ASSESSING READINESS TO WEAN, IS A COMMON CAUSE OF DELAYED 

WEANING.

• THERE IS MUCH EVIDENCE THAT WEANING TENDS TO BE DELAYED, EXPOSING THE PATIENT TO UNNECESSARY 

DISCOMFORT AND INCREASED RISK OF COMPLICATIONS, AND INCREASING THE COST OF CARE. TIME SPENT IN 

THE WEANING PROCESS REPRESENTS 40–50% OF THE TOTAL DURATION OF MECHANICAL VENTILATION [4–7]. 

ESTEBAN ET AL.

• THE INCIDENCE OF UNPLANNED EXTUBATION RANGES 0.3-16% [11] IN MOST CASES (83%) THE UNPLANNED 

EXTUBATION IS INITIATED BY THE PATIENT, WHILE 17% ARE ACCIDENTAL [11] ALMOST HALF THE PATIENTS WITH 

SELF EXTUBATION DURING THE WEANING PERIOD DO NOT REQUIRE REINTUBATION [12] SUGGESTING THAT 

MANY PATIENTS ARE MAINTAINED ON MECHANICAL VENTILATION LONGER THAN NECESSARY 





AARC 2024 CLINICAL PRACTICE GUIDELINE

• RESPIRATORY CARE PAPER IN PRESS. PUBLISHED ON MARCH 5, 2024 AS DOI: 10.4187/RESPCARE.11735



WHY NEW GUIDELINES/RECOMMENDATIONS?

• PREVIOUS GUIDELINES PUBLISHED IN 2001 CONTAIN SOME RECOMMENDATIONS THAT COULD BE 

CONSIDERED QUESTIONABLE TODAY- (THIS TABLE IN INCLUDED IN THE CURRENT CPG)

• WEANING/DISCONTINUATION PROTOCOLS SHOULD BE DEVELOPED FOR NON-PHYSICIAN 

HEALTHCARE PROFESSIONALS SHOULD BE DEVELOPED AS WELL AS OPTIMIZATION OF SEDATION 

SHOULD BE DEVELOPED AND IMPLEMENTED 

• ANESTHESIA/SEDATION STRATEGIES AND VENT MANAGEMENT AIMED AT EARLY EXTUBATION IN 

POSTSURGICAL PATIENTS

• WEANING STRATEGIES IN THE PROLONGED MECHANICALLY VENTILATED PATIENT SHOULD BE SLOW 

PACED AND SHOULD INCLUDE GRADUALLY LENGTHENING SELF-BREATHING TRIALS





AMERICAN COLLEGE OF CHEST PHYSICIANS/AMERICAN 
THORACIC SOCIETY 2017 GUIDELINES FOR LIBERATION 

FROM MECHANICAL VENTILATION



DECISION TO UPDATE AND DEVELOPMENT OF PICO 
QUESTIONS

• “DESPITE PRIOR PUBLICATIONS OF CLINICAL PRACTICE GUIDELINES RELATED TO VENTILATOR 

LIBERATIONS, SOME QUESTIONS REMAIN UNANSWERED. MANY OF THESE QUESTIONS RELATE 

TO THE DETAILS OF BEDSIDE IMPLEMENTATION.”

• PICO FOR BEDSIDE RT’S.

• P (PARTICIPANT, PROBLEM OR POPULATION

• I (INTERVENTION)

• C (CONTROL OR COMPARATOR) 

• O (OUTCOME) 



AARC CPG: SPONTANEOUS BREATHING TRAILS FOR 
LIBERATION FROM ADULT MECHANICAL VENTILATION 

2024 – PICO QUESTIONS

1. IN ADULT MECHANICALLY VENTILATED PATIENTS, DOES INCLUDING A RAPID SHALLOW 

BREATHING INDEX PREDICT THE SUCCESSFUL COMPLETION OF AN SBT?

2. IN ADULT MECHANICALLY VENTILATED PATIENTS RECEIVING AN SBT, DOES PSV INCREASE 

LIBERATION AND EXTUBATION SUCCESS?

3. IN ADULT MECHANICALLY VENTILATED PATIENTS RECEIVING AN SBT, DOES THE TIME OF DAY 

OR NIGHT FOR THE SBT AFFECT SUCCESSFUL LIBERATION? 

4. IN ADULT MECHANICALLY VENTILATED PATIENTS RECEIVING AN SBT, DOES AN INCREASE IN 

THE FI02 DURING THE SBT INCREASE SUCCESSFUL LIBERATION? 



IN ADULT MECHANICALLY VENTILATED PATIENTS, DOES INCLUDING A 
RAPID SHALLOW BREATHING INDEX PREDICT THE SUCCESSFUL 

COMPLETION OF AN SBT?
(PICO 1)

• BACKGROUND – 1991 YANG AND TOBIN INTRODUCED THE RSBI (RATIO OF FREQUENCY TO 

TIDAL VOLUME) THEY REPORTED THAT RSBI WITH A CUT OFF OF <105 MORE ACCURATELY 

PREDICTED LIBERATION SUCCESS THAN OTHER MEASURES.

• MEADE ET AL IDENTIFIED 65 STUDIES WHICH POOLED LIKELIHOOD  RATIOS WHICH PREDICTED 

LOWER PROBABILITY OF SUCCESSFUL EXTUBATION WHEN F >38 AND THE RSBI WAS >100.

• SUBSEQUENTLY RSBI GAINED FAVOR

• HOWEVER AN INTERNATIONAL SURVEY OF CRITICAL CARE PHYSICIANS IN 2018 REPORTED 

THAT 51% DID NOT USE THE RSBI



HIGHLIGHTS FROM SUMMARY OF THE EVIDENCE 
(PICO 1) 

• A 2022 SYSTEMATIC REVIEW AND META-ANALYSIS EVALUATED THE USEFULNESS OF RBSI FOR PREDICTING 

SUCCESSFUL EXTUBATION.  

• ALL POOLED SUBJECTS DEMONSTRATED SIGNIFICANT HETEROGENEITY (48 STUDIES, 10,946 SUBJECTS) 

• AFTER REVIEW AN RSBI <105 HAS MODERATE SENSITIVITY (0.83 95% CI 0.78-0.87) MODERATE CERTAINLY AND 

POOR SPECIFICITY FOR PREDICTING EXTUBATION SUCCESS. (FALSE POSITIVES AND FALSE NEGATIVES) 

• A SUBGROUP ANALYSES EVALUATED MEASUREMENT TECHNIQUE (T-PIECE, CPAP, PSV: NO SIGNIFICANT EFFECTS) 

AND AND TIMING OF RSBI MEASUREMENT RELATIVE TO TIME OF SBT (NO DIFFERENCES WERE FOUND) 

• AUTHORS CONCLUSION – AS A STAND-ALONE TEST, THE RSBI HAS MODERATE SISITIVITY AND POOR 

SPECIFICITY FOR PREDICTING EXTUBATION SUCCESS



RECOMMENDATION – FUTURE RESEARCH 
OPPORTUNITIES 

• RECOMMENDATION. WE SUGGEST THAT AN RSBI IS NOT NEEDED TO DETERMINE READINESS 

FOR SBT (CONDITIONAL; MODERATE CERTAINTY)

• FUTURE STUDIES SHOULD FOCUS ON THE POTENTIAL BENEFIT OF RSBI IN FOCUSED SUBJECT 

POPULATIONS SUCH AS SUBJECTS WITH INTERMEDIATE PRETEST PROBABILITY AS SUGGESTED I 

THE STUDY BY TRIVEDI ET AL. 

• THERE IS ALSO INTEREST I THE POTENTIAL FOR NONIVASIVE IMAGING TECHNIQUES SUCH AS 

DIAPHRAGMATIC ULTRASOUND AND EIT AS PREDICTORS OF VENTILATION LIBERATION. THE 

BENEFIT OF EITHER ALONE OR IN COMBINATION WITH AN RSBI, IS YET TO BE DETERMINED. 



IN ADULTS MECHANICALLY VENTILATED PATIENTS RECEIVING AN 
SBT, DOES PSV INCREASE LIBERATION AND EXTUBATION SUCCESS?

(PICO 2)

• BACKGROUND – IN 1997, ESTEBAN ET AL CONDUCTED AN RCT COMPARING SBT’S CONDUCTED WITH T-PIECE VS 
SBT’S WITH 7CMH20 PSV. 

• T-PIECE FAILURE RATE WAS SIGNIFICANTLY HIGHER THEN PSV.

• HOWEVER, THE PERCENTAGE OF SUBJECTS WHO REMAINED EXTUBATED AFTER 48 HOURS WAS NOT DIFFERENCT 
BETWEEN THE TWO GROUPS

• ALTHOUGH THE AUTHORS CONCLUDED THAT SBT WITH EITHER PSV OR T-PIECE ARE SUITABLE, THIS STUDY LED TO 
WIDESPERAD ACCEPTANCE OF LOW-LEVEL PSV DURING SBT’S.

• BURNS ET AL FOUND THAT INITIAL SBT’S MOST OFTEN USED PSV WITH PEEP OR T-PIECE AND LESS FREQUENTLY CPAP 
OR PSV WITHOUT PEEP. SBT’S WITH PSV/PEEP WERE COMMONLY USED IN NORTH AMERICAN WHEREAS T-PIECE WAS 
COMMONLY USED IN EUROPE.  ** THE PREVIOUSLY PUBLISHED ACCP/ATS CPG MADE A CONDITIONAL 
(WEAK)RECOMMENDATION FOR USE OF PSV FOR THE INITIAL SBT. 



HIGHLIGHTS FROM SUMMARY OF THE EVIDENCE 
(PICO 2) 

• EVIDENCE TO THIS PICO CONSISTS OF 5 SYSTEMATIC REVIEWS AND 4 RCT’S.

• SUBIRA ET AL RANDOMINZED 2 HOUR T-PIECE SBT, OR 30 MIN SBT WITH 8CMH20 PSV. SUCCESSFUL EXTUBATION 
OCCURRED IN 473 SUBJECTS IN PSV GROUP AND 428 SUBJECTS IN T-PIECE GROUP

• COMPLICATING THE INTERPRETATION IS THE DIFFERNCE IN DURAITON OF THE TRIALS- THUS UNCLEAR WHETHER THE 
IMPROVED OUTCOMES WERE ATTRIBUTABLE TO MODE (PSV VS T-PIECE) DURATION (30 VS 120 MINS) OR BOTH. 

• ANOTHER STUDY (THILLE ET AL) LOOKED TO DETERMINE IF PSV WITH ZEEP OR T-PIECE RESULTED IN SHORTER TIME TO 
EXTUBATION – AUTHORS CONCLUDED THAT DID NOT RESULT IN SIGNIFICANTLY MORE VENTILATOR FREE DAYS AT DAY 
28 (PSV VS T-PIECE) 

• ALSO INCLUDED WAS TRACHEOSTOMY WITH UNASSISTED BREATHING COMPARED TO WEANING WITH GRAUDUAL 
REDUCTION IN PSV RESULTED IN SHORTER LIBERATION TIME



RECOMMENDATION – FUTURE RESEARCH 
OPPORTUNITIES

• RECOMMENDATION. WE SUGGEST THAT SBT’S CAN BE CONDUCATED WITH OUR WITHOUT 

LOW-LEVEL PSV (<8CMH20). (CONITIONAL RECOMMENDATION, MODERATE CERTAINTY) 

• THERE MIGHT BE POPULATIONS FOR WHOM ONE OR THE OTHER APPROACH IS BETTER. IN 

PATIENTS WITH CARDIAC FAILURE, THERE IS POTENTIAL FOR ACTURE CARDIOGENIC 

PULMONARY EDEMA WHEN PP IS REMOVED. IN PATIENTS WITH COPD AND AUTO-PEEP, THE 

REMOVAL OF PP MIGHT RESULT IN INCREASED EFFORT TO BREATH. FOR PATIENTS WITHOUT 

PSV MIGHT RESULT IN EXCESSIVE INSPIRATORY MUSCLE LOAD. WHETHER THESE SUBGROUPS 

OF PATIENTS MIGHT BENEFIT FROM PSV SBT IS WORTHY OF STUDY.



IN ADULT MECHANICALLY VENTILATED PATIENTS RECEIVING AN SBT, 
DOES THE TIME OF DAY OR NIGHT FOR THE SBT AFFECT 

SUCCESSFUL LIBERATION?
(PICO 3) 

• BACKGROUND – IN 1996 ELY ET ALL PUBLISHED A RCT THAT BECAME A PRIMER FOR EVALUATIING 

PATIENTS FOR LIBERATION FROM MV. 

• RT’S CONDUCTED SCREENING FOR SBT’S BETWEEN 6:30-7:00AM – THEY PROCEEDED WITH SBT IF 

THEY SUCCESSFULLY PASSED 5 SCREENING CRITERIA 

• COMPARED WITH PHYSICIAN DIRECTED LIBERATION THE RT PROTOCOL RESULTED IN SIGNIFICANLY 

FEWER NUMBER OF DAYS OF MV. RESULTING IN WIDESPREAD UPTAKE TO THIS PRACTICE. THERE IS 

LESS IMPETUS FOR TEAMS TO ALTER OR EXPAND THE PROCESS-

• HOWEVER- THERE IS MUCH VARIATION IN THE IMPLEMENATION OF THE LIBERATION PROCESS 

AMONG CRITICAL CARE AREAS



HIGHLIGHTS OF THE SUMMARY OF EVIDENCE 
(PICO 3) 

• A PAUCITY OF STUDIES TO FURTHER UNDERSTANDING OF THE QUESTION 

• FEW ARTICLES MENTIONED TIME OF DAY AND NO RCT’S THAT DIRECTLY ASSESSED IMPACT OF TIME OF DAY.

• STUDIES BY ELY ET AL AND TANIOS ET ALL REFERRED TO AM ASSESSMENTS 

• ESTEBAN ET AL REPORTED THAT ONCE DAILY SBT’S LED TO EARLIER LIBERTATION THAN SIMV OR PSV WEANING 

BUT NO DIFFERENCE IN SPEED OF LIBERATION BETWEEN ONCE DAILY OR MULTIPLE SBT’S PER DAY

• PATEL ET AL COMPARED RSBI MEASUREMENTS IN MORNING VS EVENING. THE PRECISE TIME IN THE PROTOCOL 

WAS NOT SPECIFIED OTHER THAN TO SAY THEY SHOULD BE > 4 HOURS APART, AND THAT THERE WAS NO 

SIGNIFICANT DIFFERENCES IN RSBI MEASURED IN THE MORNING VS THE EVENING



RECOMMENDATION – FUTURE RESEARCH 
OPPORTUNITIES 

• RECOMMENDATIONS. WE SUGGEST A STANDAERDIZED APPROACH TO ASSESMMENT AND, IF APPROPRIATE, 
COMPLETION OF AN SBT BEFORE NOON EACH DAY (CONDITIONAL RECOMMENDATION, VERY LOW 
CERTAINTY) 

• COMMON PRACTICE SEEMS TO BE THAT SBT’S ARE PERFROMED IN THE MORNING – BASED ON A VERY LOW 
LEVEL OF CERTAINTY. THIS ADDITONAL STUDIES ARE NEEDED TO DETERMINE WHETHER SBT’S CAN BE 
SUCCESSFUL WHEN PERFORMED AT OTHER TIMES OF THE DAY. 

• ANDERSON ET AL IMPLEMENTED AN AUTOMATED REAL-TIME DASHBORAD THAT TRANSFERRED PATIENTS 
READINESS FOR LIBERATION AND ALERTED CLINICIANS WHEN ACCEPTABLE PARMAMETERS WERE ESTABLISHED. 
THIS PROOF OF CONCEPT STUDY DEMONSTRATED A FSTER TIME TO EXTUBATION AND DECREASE IN ICU LOS 

• ADDITIONAL STUDY IS NEEDED TO DETERMINE WHETHER REAL TIME UPDATES RESULT IN MORE RAPID 
LIBERATION RATHER THAN PROTOCOLS TAILORED TO CLINICIAN CONVENIENCE



IN ADULT MECHANICALLY VENTILATED PATIENTS RECEIVING AN SBT 
DOES AN INCREASE IN FI02 DURING THE SBT INCREASE 

SUCCESSFUL LIBERATION?
(PICO 4)

• BACKGROUND – ACCEPTABLE OXYGENATION IS A USUAL CRITERION ASSESSED BEFORE INITATING 
AN SBT. 

• COMMON CRITERIA TO DESCRIBE ADEQUATE OXYGENATION PRIOR TO SBT ARE SP02 >90% WITH 
FI02 <.40, OR PF >200MMHG. 

• ADEQUACY OF OXYGENATION IS ALSO EVALUATED TO DETERMINE TOLERANCE OF SBT, 
COMMONLY AN SBT IS TERMINATED IF SPO2 FALLS BELOW 90%

• THE PRACTICE IN SOME ICU’S IS TO INCREASE THE FI02 DURING AN SBT, PRESUMABLE TO MITIGATE 
THE POTENTIAL FOR HYPOXEMIA DURING THE PROCEDURE.

• HOWEVER, IT IS UNCLEAR WHETHER SUCH PRACTICE AFFECTS SUCCESSFUL DETERMINATION. 



HIGHLIGHTS OF THE SUMMARY OF EVIDENCE 
(PICO 4)

• OUR SEARCH IDENTIFIED NO LITERATURE EVALUATING THE EFFECT OF FI02 INCREASE ON THE 

OUTCOME OF OF AN SBT. THUS, WE EVALUATED THE FI02 USED IN WHAT WE CONSIDER 10 

SIMANL RCT’S.  (SEE TABLE NEXT SLIDE) 

• WE CONSIDERED THIS INDIRECT EVIDENCE, IN LIEU OF ANY RCT’S DIRECTLY ADDRESSING THE 

QUESTION, TO PROVIDE GUIDEANCE AND INFORM PRACTICE REGARDING THE STTING OF FI02 

DURING AN SBT. 





RECOMMENATION AND FUTURE RESEARCH 
OPPORTUNITES

(PICO 4)

• RECOMMENDATION – WE SUGGEST THAT FI02 SHOULD NOT BE INCREASED DURING AN SBT (CONDITIONAL 
RECOMMENDATION, VERY LOW CERTAINTY) 

• TO THE BEST OF OUR KNOWLEDGE, THE EFFECT OF RAISING FI02 DURING AN SBT ON IMPORTANT PATIENT 
OUTCOMES HAS NOT BEEN STUDIED.

• IT APPEARS THAT RCT’S EVALUATING SBT’S ADOPTED OXYGENATION CRITERIA USED IN OLDER TRIALS DATING BACK TO 
THE 1990’S.

• THE COMMON PRACTICE OF REQUIRING AN SPO2 >90% WITH AN FI02 .40 PRIOR TO SBT INITIATION MAY BE TOO 
CONSERVATIVE. CONDUCTING STUDIES TO ESTABLISH AN APPROPRIATE LEVEL OR ARTERIAL OXYGENATION FOR THE 
INITIATION OF AN SBT IS IMPORTANT FOR FUTURE CONSIDERATION. 

• STUDIES SHOULD ALSO EXPLORE WHETHER USING HIGHER FI02, ESPECIALLY WHEN EMPLOYING NIV OR HHFNC AFTER 
EXTUBATION LEADS TO EARLIER EXTUBATION. 



IN CONCLUSION 

• THE RECOMMENDATIONS SHOULD LEAD TO MORE RAPID IMPLEMENTATION OF SBT’S 

INCLUDING NO NEED FOR AN RBSI AS A SCREENING TOOL, PRESSURE SUPPORT OR NOT PER 

CLINICIAN/INSTITUTIONAL PREFERENCE, NO NEED TO ADJUST FI02, AND IMPLEMENTATION IN 

THE MORNING. EACH OF THESE CAN EASILY BE INCORPORATED INTO LOCAL PROTOCOLS. 

• ALL RECOMMENDATIONS ARE CONDITIONAL (LACKING HIGH LEVEL OF EVIDENCE) THIS MEANS 

THAT DIFFERENT CHOICES ARE LIKELY TO BE APPROPRIATE FOR DIFFERENT PATIENTS AND 

THERAPY SHOULD BE TAILORED TO THE INDIVIDUAL PATIENT CIRCUMSTANCES.



QUESTIONS?


