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2. Clinical question: 
In dogs and cats undergoing weaning from mechanical ventilation (P), does the need for re-intubation (I) increase mortality (O)?

3. Conflict of interest specific to this question:
Do any of the authors listed above have conflict of interest disclosures relevant to this worksheet? 

No.
4. Search strategy (including electronic databases searched):
4a. Databases

-MEDLINE via PUBMED (performed on February 20th 2013)
· (Mechanical ventilation or positive pressure ventilation [MeSH Major Topic])  AND ( exutbation failure [Title/Abstract])
· Mechanical ventilation or positive pressure ventilation AND re-intubation AND length of ventilation or mortality

Total hits: 663

Relevant hits: 

4b. Other sources

-GOOGLE SCHOLAR (performed Feb 20th 2013)

Find articles with all of the words: 

· mechanical ventilation or positive pressure ventilation and extubation failure

· mechanical ventilation or positive pressure ventilation and extubation failure and mortality

Total hits: 17,700 
Relevant hits: 5
4c. State inclusion and exclusion criteria for choosing studies and list number of studies excluded per criterion
Inclusion criteria
· Treatment for any condition by mechanical ventilation in clinical or experimental models of any species.  
· Evaluation of the mortality rates in patients that have failed extubation attempts from mechanical ventilation
Exclusion criteria
· Abstracts only, article not available in english
4d. Number of articles/sources meeting criteria for further review:  6
· One prospective observational study was identified: Thille 2011

· Two human prospective cohort studies were identified: Ciubotaru 1997, Rady 1999
· Human retrospective cohort study were identified: Seymore 2004
· Human retrospective observational study were identified: Gupta 2013

· One Human case control study were identified: Torres 1995
5. Summary of evidence
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6. REVIEWER’S FINAL COMMENTS AND ASSESSMENT OF BENEFIT / RISK: 

The incidence and outcome of extubation failure in human patients undergoing mechanical ventilation has been evaluated in various patient populations. Review of the current literature displays strong evidence to suggest that failure of extubation and the need for re-intubation within a defined time period (generally within 72hrs up to 7 days) negatively affects the outcome in patients undergoing mechanical ventilation with respect to length of ICU stay, duration of mechanical ventilation and/or mortality.

Various human studies have demonstrated that patients who fail extubation and require re-intubation, have a significantly increased ICU/ hospital mortality rate. The increased mortality rate associated with reintubation may reflect patients with greater underlying severity of illness or the presence of significant comorbid conditions. However, it is possible that the act of re-intubation itself may be associated with complications, or that deterioration in the time period between extubation and re-intubation may have worsened the clinical condition. Also, studies have shown (Cuibotaru 1997 et al.) that patients who fail extubation require a longer duration of mechanical ventilation, which may also contribute to increased mortality.

Cuibotaru (1997) found that after using a logistic regression model to control for comorbidities and physiologic markers associated with increased risk for death, extubation failure had a strong independent effect on mortality. Multiple regression analysis also showed that extubation failure was a strong independent predictor for a prolonged ICU stay and eventual transfer to a long-term care or rehabilitation facility among hospital survivors. Seymore (2004) found that ICU mortality was significantly higher in patients who failed extubation (odds ratio = 12.2, 95% confidence interval [CI] = 1.5–101; P < 0.05), but there was no significant difference in hospital mortality (odds ratio = 2.1, 95% CI = 0.8–5.4;P < 0.15). When evaluating risk for development of pneumonia following re-intubation, Torres found that re-intubation is a risk factor for ventilator-associated pneumonia (Nineteen (47%) of the cases developed pneumonia after re-intubation compared with 4 (10%) of the controls (odds ratio [OR] = 8.5; 95% confidence interval [CI] 1.7 to 105.9; p = 0.0007), as well as total intensive care unit stay (19.4 +/- 10 versus 13.9 +/- 11.9 days, p = 0.0008) and crude mortality (35 versus 20%, p = 0.14) were also higher in re-intubated patients when compared with controls. A prospective observational study (Thille 2011) found that failure of both planned and unplanned extubation was specifically associated with significant rapid worsening of daily organ dysfunction scores. In this study the mortality was ten times higher in the patients with failed planned extubation than in those with successful planned extubation. Patients with failed unplanned extubation had longer mechanical ventilation durations and ICU stays.
In a unique patient population of mechanically ventilated infants with shunt-dependent pulmonary blood flow, Gupta 2013 found that extubation failure in these patients was not associated with increased hospital length of stay or mortality. Similarly, in a retrospective chohort study of patients who were weaned from mechanical ventilation after cardiac surgery, Rady 1999 found that although extubation failure prolonged the length of total mechanical ventilation, as well as ICU and hospital stay, it did not increase the risk of death after cardiac surgery.
Although there is significant variability in the patient populations evaluated with respect to extubation failure and outcomes associated with re-intubation, in the general population of patient requiring mechanical ventilation for various reasons, extubation failure has been proven to be associated with an increased mortality (Cuibotaru, Thille, Seymore, Torres). Other undesireable outcomes that have been reported include increased duration of ventilation and increased ICU length of stay. Although certain unique populations of patients undergoing mechanical ventilation (Gupta 2013, Rady 1999) have displayed no increase in mortality, these studies were small and reflect a homogenous patient population. Extubation failure may be associated with an increased mortality as patients with more severe disease may be more likely to fail extubation. However potential complications associated with re-intubation as well as poor support during the time period prior to re-intubation, may contribute to a poor outcome. As such, a thorough review of the individual patient is imperative prior to attempts as discontinuation of mechanical ventilation, as re-intubation has been associated with poor outcomes and increased mortality rates.
7. Conclusion

DISCLAIMER: Potential possible wording for a Consensus on Science Statement. Final wording will differ due to other input and discussion.
CONSENSUS ON SCIENCE: 
One prospective observational study (LOE6) (Thille 2011) demonstrated that failure of both planned and unplanned extubation was specifically associated with significant rapid worsening of daily organ dysfunction scores and mortality was ten times higher in the patients with failed planned extubation. In agreement with these findings, several observational cohort studies have demonstrated increased mortality rates in patients requiring re-intubation (LOE6) (Ciubotaru 1997, Seymore 2004, Torres 1995). Although certain unique populations of patients undergoing mechanical ventilation (LOE 6) (Gupta 2013), (LOE 6) (Rady 1999) have displayed no increase in mortality, these studies were small and reflect a homogenous patient population. Extubation failure may be associated with an increased mortality as patients with more severe disease may be more likely to fail extubation. However potential complications associated with re-intubation as well as poor support during the time period prior to re-intubation, may contribute to a poor outcome. Although the information reviewed was not within the veterinary species, due to the strong supportive evidence provided in the human literature, it may be concluded that re-intubation in mechanically ventilated dogs and cats is associated with increased mortality. As such, a thorough review of the individual patient is imperative prior to attempts as discontinuation of mechanical ventilation.
8. Acknowledgement
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Ciubotaru , R.L,   Epstein, K. S. and  Wong, J. B (1997). “Effect of failed extubation on the outcome of mechanical ventilation.” Chest. 112.1 : pg186

Authors Synopsis: This study evaluated medical outcomes associated with reintubation for extubation failure after discontinuation of mechanical ventilation. Study end points included hospital death vs survival, the number of days spent in the ICU and in the hospital after the onset of mechanical ventilation, the likelihood of requiring [is greater than or equal to]7 or [is greater than or equal to]14 days of ICU care after extubation, and the need for transfer to either a long-term care or rehabilitation facility among the survivors.

Results:  Reintubation for extubation failure resulted in 12 additional days of mechanical ventilation.

When compared with successfully extubated patients, reintubated patients were more likely to die in the hospital, spend more time in the ICU and in the hospital  after extubation, and require transfer to a long-term care or rehabilitation facility.
Level 2: Supportive. Funding: unclear.

Key points: Prosepctive Cohort study. After adjusting for severity of illness and comorbid conditions, extubation failure had a significant independent association with increased risk for death, prolonged ICU stay, and transfer to a long-term care or rehabilitation facility. 
Gupta P, McDonald R, Goyal S, Gossett JM, Imamura M, Agarwal A, Butt W, Bhutta AT. (2013)  “Extubation failure in infants with shunt-dependent pulmonary blood flow and univentricular physiology.” Cardiol Young.  Jan 18:1-9.
Author’s Synopsis:The objective of the study was to identify incidence, aetiology, and outcomes of extubation failure in infants with shunt-dependent pulmonary blood flow. The second objective of this study was to determine the haemodynamic effects of transition of positive pressure ventilation to spontaneous breathing in infants with extubation failure. Retrospective observational study.

Level 6: Non supportive. Funding unclear. 
Key points: Extubation failure in infants with shunt-dependent pulmonary blood flow and univentricular physiology is high and aetiology is diverse. The majority of extubation failures in this select patient population occurs in the first 24 hours. Extubation failure in these patients is not associated with increased hospital length of stay or mortality.

Rady MY, Ryan T. (1999). “Perioperative predictors of extubation failure and the effect on clinical outcome after cardiac surgery.” Crit Care Med. Feb; 27(2):340-7.

Author’s Synopsis: Cohort study to determine perioperative predictors of extubation failure after cardiac surgery and the effect on clinical outcome.  The following were evaluated: frequency of extubation failure, total duration of mechanical ventilation, length of stay in ICU and hospital, and death.  The predictors of extubation failure were: age of > or =65 yrs; inpatient hospitalization before surgery; arterial vascular disease; chronic obstructive pulmonary disease; pulmonary hypertension; severe left ventricular dysfunction; cardiac shock; hematocrit of < or =34%; blood urea nitrogen of > or =24 mg/dL; serum albumin concentration of < or =4.0 g/dL (< or =40.0 g/ L); systemic oxygen delivery of < or =320 mL/min/m2; redo operation; surgical procedures involving the thoracic aorta; transfusion of blood products of > or =10 units; and cardiopulmonary bypass time of > or =120 mins. Extubation failure prolonged the length of total mechanical ventilation, as well as ICU and hospital stay, independent of the frequency of organ dysfunction or nosocomial infections but did not increase the risk of death after cardiac surgery.

Level 6: Non supportive. Funding unclear
Key points: Although extubation failure increased the utilization of ICU and hospital resources, it did not affect mortality after cardiac surgery
Thille, Arnaud W. MD, PhD; Harrois, Anatole MD; Schortgen, Frédérique MD; Brun-Buisson, Christian MD; Brochard, Laurent MD. (2011). “Outcomes of extubation failure in medical intensive care unit patients.” Critical Care Medicine. Issue: Volume 39(12), pp 2612-2618
	Author’s Synopsis: Prospetctive observational study that evaluated the impact of failed extubation, whether planned or unplanned, on patient outcomes and to identify a patient subset at risk for extubation failure.There was a 15% incidence of extubation failure in this population. Compared with successfully extubated patients, the patients with failed extubation were not significantly different regarding disease severity, mechanical ventilation duration, or blood gas values. Age and underlying diseases were the only factors associated with extubation failure. Unplanned extubation occurred in 9% of patients, and inadequate endotracheal tube position was a risk factor.  Failure of both planned and unplanned extubation was specifically associated with significant rapid worsening of daily organ dysfunction scores.                                                                                Level 6: Supportive. Funding unclear                                                                                                               Key points: Patients >65 yrs with underlying chronic cardiac or respiratory disease are at high risk for extubation failure and subsequent pneumonia and death. Contrasting with successful extubation, failed planned or unplanned extubation was followed by marked clinical deterioration, suggesting a direct and specific effect of extubation failure and reintubation on patient outcomes. Mortality was ten times higher in the patients with failed planned extubation than in those with successful planned extubation. Patients with failed unplanned extubation had longer mechanical ventilation durations and ICU stays.
	

	
	

	
	

	
	

	
	


Torres A, Gatell JM, Aznar E, el-Ebiary M, Puig de la Bellacasa J, González J, Ferrer M, Rodriguez-Roisin R.
(1995). “Re-intubation increases the risk of nosocomial pneumonia in patients needing mechanical ventilation.” Am J Respir Crit Care Med. Jul;152(1):137-41.
Author’s Synopsis: To evaluate  re-intubation as a risk factor of nosocomial pneumonia in mechanically ventilated patients. Nineteen (47%) of the cases developed pneumonia after re-intubation compared with 4 (10%) of the controls (odds ratio [OR] = 8.5; 95% confidence interval [CI] 1.7 to 105.9; p = 0.0007).

Level 6: supportive. Funding unclear.

Key points:  After adjusting  other variables, authors demonstrated that re-intubation was the only significant factor related to the development of pneumonia. Total intensive care unit stay and crude mortality were also higher in re-intubated patients when compared with controls. Authors concluded that re-intubation is a risk factor for ventilator-associated pneumonia
Seymour, C. W., Martinez, A. Christie, J. D and  D Fuchs, B. D.( 2004). “The outcome of extubation failure in a community hospital intensive care unit: a cohort study.” Critical Care Vol 8 No 5.

Author’s Synopsis: A retrospective cohort study evaluating respiratory failure in patients in a community hospital that required mechanical ventilation and outcomes in patients that failed extubation. Extubation failure was defined as reinstitution of mechanical ventilation within 72 hours. 

Level 6: Supportive. Funding unclear.

Key points:  Both ICU  and hospital length of stay after initial extubation were significantly longer in reintubated patients. ICU mortality was significantly higher in patients who failed extubation (odds ratio = 12.2, 95% confidence interval), but there was no significant difference in hospital mortality.

 Total hospital costs (estimated from direct and indirect charges) were significantly increased.
