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Objectives 

• 1. Discuss how to locate literature. 

• 2. Discuss how to look at literature and 

determine if it is statistically significant and/or 

clinically relevant. 

• 3. Discuss and assess literature and analyze the 

outcomes. 

• 4. Identify future areas of research in 

Respiratory Therapy. 

I have no disclosures or conflicts of interest to report 



Experience vs. Evidence 

Experience 

 Expert 

 Deduction from 
Experience 

 Induction from Basic 
Science 

 Creates variation in 
clinical approach based 
on “Who” is the Expert 

 

Evidence 

 Evidence from clinical 
trials 

 Attempt to Standardize 
Clinical Practice 

 “Cookbook” approach 
may limit creative 
decision making 

 

Thanks to Dr. Joe Coyle for this slide 
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The Problem with Evidence 

Availability 

Access 

Analysis 

Shifting Sand 

Prioritizing 

 



Where Do We Start? 

http://www.ncbi.nlm.nih.gov/pubmed/ 
 



What is PubMed? 

• Developed and maintained by the National 

Center for Biotechnology Information. 

• Ran through the National Library of Medicine. 

• Free access to citation and abstracts in several 

health fields. 

• PubMed Central® 

– 4.4 Million Articles  

– 2016 Full Participation Journals 



Respiratory Care 



Other Sources of Evidence 

• Google Scholar 

– http://scholar.google.com/ 

• Cochrane Reviews 

– http://www.cochrane.org/cochrane-reviews 

• AHRQ Clinical Guidelines Site 

– http://www.guideline.gov/ 

 

http://scholar.google.com/
http://www.cochrane.org/cochrane-reviews
http://www.cochrane.org/cochrane-reviews
http://www.cochrane.org/cochrane-reviews
http://www.guideline.gov/


Levels of Evidence 



Five Phases of Research 

• Basic Research 

• Applied Research 

• Clinical Investigations 

• Clinical Trials 

• Demonstration and Education Research 

Chatburn, R.L. (2011) Handbook for Healthcare Research 2nd ed. Jones and Bartlett 



Statistically Significant or Clinically 

Relevant  

• Statistical significance 

– Quantify the probability of a study’s results due to 

chance. 

– Can use a p Value 

• Clinical significance 

– Magnitude of the actual treatment effect.   

– Will look at treatment effect size or the difference 

between the intervention and control group 



Statistically Significant or Clinically 

Relevant  

• Statistical significance (p<0.05) does not imply 

practical relevance. 

• Example 

– A drug has a statically significant reduction in blood 

pressure. 

– It is only a reduction of 1 torr in the systolic BP. 

– It costs 100 dollars more a month for patients. 



Now Let’s Look at Some Research and 

Decide 



Lung Protective Ventilation for Surgical 

Patients 

Sutherathan, Y., Vargas, M., & Pelosi, P (2014)  Protective mechanical ventilation in the  
non injured lung: review and meta-analysis  Critical Care 18 211, 1-12. 



Lung Protective Ventilation for Surgical 

Patients 

Sutherathan, Y., Vargas, M., & Pelosi, P (2014)  Protective mechanical ventilation in the non 
injured lung: review and meta-analysis  Critical Care 18 211, 1-12. 



Importance of Separating into Three 

Phenotypes 

Villar, J., et.al. (2013)  A universal definition of ARDS: the PaO2/FIO2 ratio under 
standard ventilatory settings-a prospective, multicenter validation study 
Intensive Care Medicine 39 583-592. 

 



What Helps Us Identify ARDS 

Phenotypes? 

Villar, J., et.al. (2013)  A universal definition of ARDS: the PaO2/FIO2 ratio under standard ventilatory  
settings-a prospective, multicenter validation study Intensive Care Medicine 39 583-592. 

 



Ventilation With Low Tidal Volumes in 

ARDS 



Ventilation With Low Tidal Volumes in 

ARDS 

• The Acute Respiratory Distress Network 

– NEJM 2000;342:1301 

– Multicenter prospective randomized trial 

– 861 patients 

– Standard Group 12 cc/kg PlatP < 50 

– Low Vt Group 6 cc/kg PlatP < 30 

 
Mortality was 31% in low tidal volume group vs 39.8% in the 

standard Rx group,  P = 0.007 

 



Is Permissive Hypercapnea Beneficial in 

ARDS? 

• Survival benefits are still unclear 

• Has been associated with: 
– Reduced levels of protein leak 

– Reduced pulmonary edema 

– Reduced pulmonary inflammation 

• Protective against free radical-mediated injury 
while preserving lung compliance  

Marhong, J., & Fan, E. (2014) Carbon dioxide in the critically ill: too much or too  
little of a good thing? Respiratory Care (59) 10: 1597-1605 



Corticosteroid Therapy 

• Multiple trials have shown no survival benefits 

associated with steroid therapy. 

• Marik, PE Crit Care Clin 2011: 27: 589-607 

– Did show some benefits in early severe cases and 

resolved cases 

– Showed improved gas exchange, shorter duration of 

mechanical ventilation, shorter length of stay in the 

ICU. 

– Only in early severe cases and unresolved ARDS 

 



Neuromuscular Blockers 

• Papazian, et.al. N Engl J Med 2010: 363 (12): 

1107-1116 

– Reduction in mortality and no long term differences in 

muscle weakness 

• Alhazzani, et.al. Crit Care 2013: 17 

– Follow-up meta-analysis that confirmed the findings of 

Papazian 

• Most likely do to better patient-ventilator 

synchrony and reduction of early VILI. 

 



Neuromuscular Blockers 

• Grawe, E.R, et.al. (2016) Respiratory Care 61 

(6): 830-838 

– Hypothesized that the mechanism of action included: 

• Improving patient-ventilator synchrony 

• Decreasing oxygen consumption 

• Decreasing the systemic inflammatory response 

– Use of NMBAs can have a positive impact on 

mortality, ventilator days, and ICU length of stay. 

– Must use early  

– Sicker patients respond better 

 



High-Frequency Oscillatory Ventilation 

• OSCAR and OSCILLATE trials 

– No reduction in mortality in adults with moderate to 

severe ARDS 

– Where these findings accurate? 

– How was the trial conducted? 

– How have these studies affected the use of HFOV? 

Ferguson, N.D., et.al. (2013) High-frequency oscillation in early acute respiratory 
distress syndrome.  The New England Journal of Medicine (368) 9: 795-805 

Young, D., et.al. (2013) High-frequency oscillation for acute respiratory 
distress syndrome.  The New England Journal of Medicine (368) 9: 806-813 

 



Flaws in OSCAR and OSCILLATE 

OSCAR OSCILLATE 

Ferguson, N.D., et.al. (2013) High-frequency oscillation in early acute respiratory 
distress syndrome.  The New England Journal of Medicine (368) 9: 795-805 

 Young, D., et.al. (2013) High-frequency oscillation for acute respiratory 
distress syndrome.  The New England Journal of Medicine (368) 9: 806-813 

 



Should High-Frequency Ventilation in 

the Adult Be Abandoned? 

Nguyen, A.P., Schmidt, U.H., & MacIntyre, N.R. (2016) Should High-Frequency Ventilation in the Adult 
Be Abandoned? Respiratory Care (61) 6: 791-800 

 



So Is HFOV Effective? 

• Camporota, et.al. performed a retrospective 
observational study 
– Aimed at describing physiological predictors of survival during 

HFOV in severe ARDS. 

– Showed that HFOV was effective in improving oxygenation when 
instituted early. 

– Changes in PaO2/FIO2 are sensitive criteria to predict survival. 

– Change in PaCO2 may identify patient with a greater proportion 
of recruitable lung  

– Patient who do not show improvement within 6 hours will benefit 
from other modalities 

Camporota, L., et.al. (2013) Physiologic predictors of survival during high-frequency 
oscillatory ventilation in adults with acute respiratory distress syndrome. Critical Care (17): 1-10  

 



Prone Positioning 

• PROSEVA study 
– Multicenter, prospective, 

randomized, controlled 
trial 

– Evaluate the effect of 
early application of prone 
positioning in patients 
with severe ARDS. 

– Significant decrease in 
28-day and 90-day 
mortality 

Guerin, C., et.al. (2013) Prone positioning in severe acute respiratory distress syndrome. 
The New England Journal of Medicine (368) 23: 2159-2168 

 



APRV and ARDS 

• Lim, et.al. conducted a retrospective 

observational study 

– Patients with ARDS based on Berlin criteria 

– PaO2/FIO2 ratio was significantly improved within 24 

hours 

– Low incidence of barotrauma 

– And lower incidence of need for ECMO 

Lim, J. et.al. (2016) Characteristics and outcomes of patients treated with airway  
pressure release ventilation for acute respiratory distress syndrome: a retrospective 
observational study. Journal of Critical Care ), http://dx.doi.org/10.1016/j.jcrc.2016.03.002 

 



Preventing Acute Lung Injury using 

APRV 

• Sadowitz, et.al., 

looked at early 

treatment of ARDS 

• Looked at using 

APRV as a protective 

ventilatory strategy 

Sadowitz, B., et.al. (2016) Preemptive mechanical ventilation can block progressive acute lung injury.  
World Journal of Critical Care Medicine (5) 1: 74-82 

 
 



Should APRV Be The Primary Mode in 

ARDS? 

• 2016 Pro-Con article in Respiratory Care by 

Eduardo Mireles-Cabodevila and Robert 

Kacmariek 

 

Mireles-Cabodevila, E. & Kacmarek, R.M. (2016) Should Airway Pressure Release Ventilation Be 
the Primary Mode in ARDS? Respiratory Care (61) 6: 761-773 

 
 



Nitric Oxide and ARDS 

• Adhikari, N.K.J. et.al. 
preformed a systematic 
review and meta-analysis 
– Use of inhaled nitric oxide to 

treat ALI/ARDS 

– No significant effect on 
hospital mortality  

– No effect on mean 
pulmonary arterial pressure 

– Increased risk of developing 
renal dysfunction 

Adhikari, N.K.J., et.al. (2007) Effect of nitric oxide on oxygenation and  
mortality in acute lung injury: systematic review and meta-analysis 
British Medical Journal doi:10.1136/bmj.39139.716794.55 

 



ECMO for ARDS 

• Bosage, P.L., et.al. performed a retrospective study. 

– Study limited to trauma patients diagnosed with severe 

ARDS using Berlin definition. 

– Primary outcome of interest was mortality. 

– Secondary outcomes: 
• Hospital LOS 

• ICU free days 

• Ventilator free days 

– Showed an improvement in mortality 

Bosage, P.L., et.al. (2016) Early initiation of extracorporeal oxygenation improves 
survival in adult trauma patients with severe acute respiratory distress syndrome. 
Journal of Trauma Acute Care Surgery http://www.ncbi.nlm.nih.gov/pubmed/27032012 



Trends in Using ECMO for ARDS 

• Rush, B. et,al. used the 
nationwide inpatient 
sample to investigate 
trends in ECMO usage 
in ARDS. 

• They discovered a 
dramatic increase in 
ECMO use for ARDS in 
the US. 

Rush, B. et.al. (2016) Trends in extracorporeal membrane oxygenation for the treatment  
of acute respiratory distress syndrome in the United States.  
Journal of Intensive Care Medicine DOI: 10.1177/0885066616631956 

 



Are We Consistent in Recognition and 

Management of ARDS? 

• Bellani, G. et.al. evaluated ICU incidence and 
outcomes of ARDS. 
– International multicenter, prospective cohort study 

– 459 ICUs and 50 countries 

– Primary outcome: ICU incidence of ARDS 

– Secondary outcomes:  

• Assessed clinical recognition 

• Ventilator management  

• Use of adjunctive therapies 

 
Bellani, G. et.al. (2016) Epidemiology, patterns of care, and mortality for patients with acute 
respiratory distress syndrome in intensive care units in 50 countries  
JAMA 315 (8): 788-800 

 



Albuterol For ALI? (ALTA Trial) 

• Multicenter, randomized, placebo-

controlled clinical trial 

• 282 patients with ALI received 5 mg 

albuterol or saline placebo. 

 

Randomized, placebo-controlled clinical trial of an aerosolized beta-2 agonist for treatment  
Of acute lung injury (2011) American Journal of Respiratory and Critical Care 184 (5) 561-568 



Blood Lactate Monitoring in Critically 

Ill Patients 

• Should we have continuous monitoring of blood 

lactate levels? 

• Is it cost effective to do this? 

• Will this change our clinical plan? 

• Results 

– Unknown whether lactate monitoring can be use as a 

resuscitation end-point. 

  
Jansen, T.C., van Bommel, J., & Bakker, J. (2009) Blood lactate monitoring in critically ill patients: A  
systematic health technology assessment. Critical Care Medicine 37: 2827-2839. 

 



Clearing Lactate as a Predictor of 

Mortality 

• Dezman, et al. conducted a retrospective chart 

review of patients admitted for trauma. 

– 18,000 patients had initial lactate measurement 

– 3800 patients had lactate clearance monitoring 

– The mortality rate among patients with an elevated 

lactate that did not decline was nearly seven times 

higher than patients who lactate did normalize. 

 

 
Dezman, Z.D.W. et.al. (2015) Failure to clear lactate predicts 24-hour mortality in trauma patients.  
Journal of Acute Care Surgery 79 (4): 580-585. 

 



Protocol Management for Septic Shock 

Management 

• The ProCESS investigators 

• 31 EDs in the US 

• Randomly assigned patients 
– Protocol-based EGDT 

– Protocol- based standard therapy 

– Usual care 

• No significant advantage, with respect to mortality or 
morbidity, of protocol-based resuscitation over MD 
judgement 

The ProCESS Investigators (2014) A randomized trial of protocol-based care for early septic shock 
The New England Journal of Medicine 370 (18): 1683-1693. 

 





Future Research Areas in Respiratory 

Therapy (Just My Thoughts) 

• Effectiveness of RTs as pulmonary 

disease navigators. 

– Have outcomes improved 

– Are hospitalizations reduced 

• Weaning from mechanical ventilation 

– Everyone gets an SBT or we screen patients 

and then do an SBT. 



Future Research Areas in Respiratory 

Therapy (Just My Thoughts) 

• Triage RT in the ED 

– Will patients get treated faster? 

– Can we prevent hospitalizations? 

– Can we serve as an educational resource? 

• RT as a discharge planner 

– How would this role affect readmission rates? 

– Another opportunity to make sure patients get 

the education they need? 



Future Research Areas in Respiratory 

Therapy (Just My Thoughts) 

• RT role in managing chronic pulmonary 

illness as a global public health issue. 

– Identify at risk populations 

– Identifying certain socioeconomic factors that 

put certain patients at risk. 

– Role as a consultant to stakeholders in the 

community. 



Questions and Thank You 

Email: linabnit@uncc.edu 


