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What IS Evidence-Based 
Care?

Definition:

A systematic approach to clinical problem 
solving which allows the integration of the 
best available research evidence with clinical 
expertise and patient values.





What IS Respiratory Care?

Ø Delivery of oxygen and other gases to the lung 

Ø Delivery of aerosolized medications to the 
airways.

Ø Support of ventilation via mechanical devices 
and systems.

Ø Performing diagnostic studies



What IS Respiratory Care?
Ø Respiratory Care is the health care discipline 

that specializes in the promotion of optimum 
cardiopulmonary function and health and 
wellness. 

Ø Respiratory Therapists employ scientific 
principles to identify, treat and prevent acute or 
chronic dysfunction of the cardiopulmonary 
system. 



What IS Respiratory Care?

Ø Critical thinking, patient/environment 
assessment skills, and evidence-based clinical 
practice guidelines enable respiratory 
therapists to develop and implement effective 
care plans, patient-driven protocols, disease-
based clinical pathways, and disease 
management programs. 



Is this the respiratory care 
we are giving?



Reality

Ø Doctors OVER-order respiratory therapy 
medications and treatments



Long History of Over-Ordering
Ø “In reviewing whether the (respiratory) therapies that 

were ordered complied with published guidelines for 
these services, we found that 25.2% were "not 
indicated.” - Cleve Clin J Med. 1992 Nov-Dec;59(6):581-5

Ø “…oxygen therapy is neither prescribed nor 
administered with the same attention that is given to 
other drugs such as antibiotics. Oxygen prescription 
and/or delivery is associated with significantly greater 
error than that seen with antibiotics.” - Small, Duha, 
Wieskopf, etal., Uses and misuses of oxygen in hospitalized 
patients., Am. J Med., 1992; 102(6) : 591- 595. 

Ø



Long History of Over-Ordering
Ø “….available studies suggest that between 20% and 

50% of respiratory care services ordered have low 
likelihood of providing clinical benefit.” –

Clinical Pulmonary Medicine. 1(2):93–99, Mar 1994

Ø “A mean of 24.8% of the basic respiratory care 
procedures delivered were not indicated and 11.8% of 
patients were not receiving care that was indicated.” -

Respir Care 2004;49(8):907–916 





Not There Yet…..
Ø 2014 American Association for Respiratory Care 

Human Resources Survey indicated that of the 
responding hospitals:

1. 53% provide care through protocols

2. 21% do NOT utilize protocols

3. 26% did not respond to the question



Things That Make You Go 
“Hmmmmm…..”



Things That Make You Go 
“Hmmmmm…..”

1. Incentive Spirometry
2. Cool aerosol therapy / Croup tents
3. Acetylcysteine
4. Nitric oxide & aerosolized prostaglandin
5. Oxygen
6. Nebulizer equipment and delivery techniques
7. Misused respiratory medications



Incentive Spirometry
Ø Commonly used in 

postoperative patients to 
facilitate deep breathing.

Ø Physiologic basis is sound as 
postoperative patients 
typically breathe using a 
very shallow breathing 
pattern that promotes 
atelectasis, secretion 
retention, and pneumonia.



What’s The Evidence ???



“Incentive Spirometry in Major Surgeries:  A 
systematic review” – 2011 Brazilian Journal of 

Physical Therapy 

ØResults:  Thirty studies were included (14 abdominal, 
13 cardiac and 3 thoracic surgery; n= 3,370 patients).

ØConclusion: There was no evidence to support the use 
of incentive spirometry in the management of surgical 
patients. 

                Rev Bras Fisioter, São Carlos, v. 15, n. 5, p. 343-50, Sept./Oct. 2011 



“Incentive Spirometry: 2011”
AARC Clinical Practice Guideline

Recommendations: 

Ø Incentive spirometry alone is not recommended for 
routine use in the preoperative and postoperative 
setting to prevent postoperative pulmonary 
complications. 

ØRoutine use of incentive spirometry to prevent 
atelectasis in patients after upper-abdominal surgery 
and after coronary artery bypass graft surgery is not 
recommended. 

Respir Care 2011;56(10):1600 –1604 



“Incentive spirometry for prevention of postoperative 
pulmonary complications in upper abdominal surgery” – 

2014 Cochrane Review

ØResults: Included adults (aged 18 & up) admitted for 
any type of upper abdominal surgery. 12 studies with a 
n = 1,834

ØConclusion: Results from participants receiving IS were 
the same as for those receiving either no treatment, 
deep breathing exercises (DBE) or physiotherapy in the 
meta-analyses for clinical complications, respiratory 
failure, and pulmonary complications. 

do Nascimento Junior P, Módolo NSP, Andrade S, Guimarães MMF, Braz 
LG, El Dib R.  Cochrane Database of Systematic Reviews 2014 (Feb)



“….there is no high level evidence, and, in fact, the 
evidence does not support the routine use of 

incentive spirometry. If we were to assume that of 
the 4 million upper abdominal surgeries performed 
in the United States this year, each had an incentive 
spirometer and a healthcare provider encouraging 

and monitoring their progress, the current evidence 
suggests that the time and cost would be wasted.”

Richard Branson MSc, RRT, FAARC 

Respir Care 2013; 58(11):1974-1984



Cool Aerosol Therapy
Ø Used for patients with upper 

airway edema as seen in 
croup / epiglottitis, burns and 
post-extubation.

Ø The general idea is that a 
reduction in temperature will 
cause vasoconstriction in the 
upper airway and reduce the 
edema.



What’s The Evidence ???



“A randomized controlled trial of mist in the 
acute treatment of moderate croup” 
– 2002 Academy of Emergency Medicine

ØResults: Included 71 children (ages 3 months – 6 yrs) 
with moderate croup

ØConclusion: Mist therapy is not effective in improving 
clinical symptoms in children presenting to the ED with 
moderate croup.

Acad Emerg Med. 2002 Sep;9(9):873-9



Controlled Delivery of High vs Low Humidity vs Mist 
Therapy for Croup in Emergency Departments: A 

Randomized Controlled Trial” 
– 2006 JAMA

ØResults: Included 140 children (ages 3-10) with 
moderate croup

ØConclusion: This study does not support the use of 
humidity for moderate croup for patients treated in the 
emergency department. 

JAMA The Journal of the American Medical Association 295(11):1274-80;  
April, 2006



“PSEUDOBACTEREMIA: FALSEPOSITIVE BLOOD 
CULTURES FROM MIST TENT CONTAMINATION” 

– 1977 American Journal Epidemiology

Ø Study found contamination of Acinetobacter 
calcoacetlcus in mist tents. 

Snydman, D. R. (CDC, Atlanta, GA 30333), M. F. Maloy, S. M. Brock, R. W. 
Lyons and S. J. Rubin. Pseudobacteremla: false-positive blood cultures from 
mist tent contamination. Am J Epidemiol 106:154–159, 1977.



ØThe idea of “cool mist” causing vasoconstriction 
is a good one but in reality when it comes to 
temperature…..



N-Acetylcysteine (Mucomyst)

Ø Widely used as a mucolytic 
to improve secretion 
clearance. 

Ø Breaks the disulfide bonds 
connecting mucus proteins.



What’s The Evidence ???



“Effectiveness of Pharmacologic Airway 
Clearance Therapies in Hospitalized Patients”

AARC Clinical Practice Guideline

Recommendations: 

ØThe routine use of aerosolized N-acetylcysteine to 
improve airway clearance is not recommended.

ØNausea, vomiting, stomatitis, fever, rhinorrhea, 
drowsiness, chest tightness, bronchial irritation, and, 
less frequently, bronchospasm in patients with known 
asthma are adverse effects associated with the 
administration of nebulized N-acetylcysteine.

Respir Care 2015;60(7):1071-1077



Nitric Oxide

Ø Potent pulmonary 
vasodilator that is FDA 
approved for PPHTN of the 
newborn ONLY.

Ø Since NO has been shown to 
improve oxygenation, it is 
ordered for other diseases 
such as ARDS



Epoprostenol Sodium

Ø Potent pulmonary 
vasodilator that is FDA 
approved for PPHTN by IV.

Ø Continuous aerosolization 
also has vasodilation effect 



What’s The Evidence ???



“Use of inhaled nitric oxide in patients with acute 
respiratory failure with low blood oxygen does not 

improve survival” - 2016 Cochrane Review

ØReview included 14 trials and 1,275 patients

ØConclusion: Evidence is insufficient to support INO in 
any category of critically ill patients with AHRF.
Inhaled nitric oxide results in a transient improvement 
in oxygenation but does not reduce mortality and may 
be harmful, as it seems to increase renal impairment. 

Gebistorf F, Karam O, Wetterslev J, Afshari A. 
Cochrane Database of Systematic Reviews 2016, (June)



“Inhaled Nitric Oxide Does Not Reduce Mortality 
in Patients With ARDS Regardless of Severity: 

Systematic Review and Meta-Analysis” –
2014 Critical Care Med

ØReview included 9 trials and 1,142 patients

ØConclusion: Nitric oxide does not reduce mortality in 
adults or children with acute respiratory distress 
syndrome, regardless of the degree of hypoxemia. 

Adhikari, Neill K. J. MDCM, MSc, et. al,  Critical Care 
Medicine; Volume 42, Issue 2, p404-412 (February, 2014) 



“Aerosolized prostacyclin for acute lung injury 
(ALI) and acute respiratory distress syndrome 

(ARDS)”
2010 Cochrane Review

ØConclusion: There is no current evidence to support or 
refute the routine use of aerosolized prostacyclin for 
patients with ALI and ARDS. 

Afshari A, Brok J, Moller AM, Wetterslev J (2010) Inhaled nitric oxide for acute 
respiratory distress syndrome (ARDS) and acute lung injury in children and adults. 
Cochrane Database Syst Rev (7):CD002787. 



“Are Inhaled Vasodilators Useful in Acute Lung 
Injury and Acute Respiratory Distress Syndrome?” 

2010 Resp Care Journal Conference Proceedings

ØConclusion: Given that the best available evidence 
suggests no survival advantage and possible higher 
mortality and renal dysfunction with INO, routine use of 
INO cannot be recommended for ALI/ARDS. However, 
INO may be considered as a rescue treatment in patients 
with ARDS and severe life-threatening refractory 
hypoxemia. 

Mark S Siobal RRT FAARC and Dean R Hess PhD RRT FAARC ;
RESPIRATORY CARE • FEBRUARY 2010 VOL 55 NO 2 



“Are Inhaled Vasodilators Useful in Acute Lung 
Injury and Acute Respiratory Distress Syndrome?” 

2010 Resp Care Journal Conference Proceedings

ØConclusion: Given the reported physiologic effects of 
inhaled prostacyclin, and the cost of INO, it is reasonable 
to consider inhaled prostacyclin as an alternative to INO. 
However, there is no evidence of an outcome benefit from 
INO or inhaled prostacyclin, so inhaled vasodilator 
should be discontinued if a physiologic benefit is not 
obtained after a short clinical trial. 

Mark S Siobal RRT FAARC and Dean R Hess PhD RRT FAARC ;
RESPIRATORY CARE • FEBRUARY 2010 VOL 55 NO 2 



Administration of Aerosolized 
Medications

Ø Aerosolized medications are a 
mainstay of respiratory 
therapy.  

Ø Bronchodilators are 
administered for just about 
every conceivable disease & 
symptom.



Administration of Aerosolized 
Medications

Ø Different nebulizer brands 
and types are available – are 
they “All the Same”?

Ø Does the method of 
administering nebulized 
medications make a 
difference?



What’s The Evidence ???



Not All Inhaled Particles Make 
It To the Lungs….

Aerosol Size Location of Deposition

> 10 µm Nasopharyngeal or oropharyngeal regions 
(nasal sprays such as corticosteroid or 
ipratropium bromide)

5 to 10 µm Central airway, e.g., mucokinetic drugs 
(Mucomyst)

2 to 5 µm Oropharynx and large airways to the overall 
lower respiratory tract from large airways to 
periphery (bronchodilators)

0.8 to 3 µm Terminal airways and alveolar region (anti-
infective drugs – Pentamidine, Tobramycin)



Drug Deposition With Common Aerosol Devices
Hess DR, Myers TR, Rau JL. A guide to aerosol delivery devices for respiratory therapists. American 

Association for Respiratory Care, Dallas, Texas; 2005. 



Ø A good face mask seal is important to increase 
medication delivery and to avoid getting 
medication into eyes.  Even small leaks around 
the mask can decrease the amount of drug being 
inhaled.

Facial and ocular deposition of nebulized budesonide. Effect of face mask design. G. 
Smaldone. AM J Respir Crit Care Med 169:7; A150. 2004 

Mouthpiece or Facemask?



Performance Comparison of Nebulizers
Rau J, Ari A, Restrepo R.  Respir Care,  February 2004

CONVENTIONAL
T-PIECE

BREATH
ENHANCED

BREATH
ACTUATED

Aerosol generated 
constantly

Aerosol generated 
constantly

Aerosol generated 
inhalation only

Highest ambient 
loss of aerosol

Less ambient loss 
of aerosol

Least ambient loss 
of aerosol

Respirable dose 
10 - 15%

Least efficient 
drug delivery

Respirable dose 
15% - 20%

Enhanced drug 
delivery

Respirable dose 
³ 35%

2½ times more 
drug delivery





CFC vs HFA (Beclamethasone)

New HFA MDIs also have new design increasing 
deposition.



“You Don’t Need a Spacer….”

“Comparative respiratory deposition of 99m Tc labeled particles of albuterol using a metered dose 
inhaler, a metered does inhaler with Aerochamber® spacer and OptiChamber® spacer in healthy human 
volunteers using gamma-scintigraphy,” R. Beihn, PhD, Scintiprox, Inc., Indianapolis, IN and D. 
Doherty, MD, Dept. of Pulmonology, University of Kentucky Medical Center, Lexington, KY, 1997.

Images kindly provided by Respironics HealthScan Inc



Nebulizer via Blow-By….

Sometimes kids don’t like nebulizer treatments….
So we can just blow it in their face....while they scream 
and do everything they can to avoid the mist...



Nebulizer by Blow-By….
Numerous studies have 
reported that blow-by is not 
efficient in aerosol drug  
 delivery to children because 
it results in 50%-85%   lower 
delivered dose  than   a  
 facemask.

Blow-by for aerosol therapy 
is NOT recommended

Facial and ocular deposition of nebulized 
budesonide. Effect of face mask design. G. 
Smaldone. AM J Respir Crit Care Med 169:7; 
A150. 2004 



The ONLY Acceptable Blow-By 
Treatment…..



Fight of the Century…..

VS



What Does the Literature Say?
Ø 2013 Cochrane Review found 39 clinical trials 

involving 1897 children and 729 adults. Thirty-three 
of the trials were conducted in an emergency room (or 
emergency department) and community settings, and 
six trials were on inpatients (people in hospital) with 
acute asthma (207 children and 28 adults). 

Ø Patients taking beta-agonists through either a spacer or 
a nebulizer in the emergency department did not make 
a difference to the number of adults being admitted to 
hospital.

Ø In children, fairly confident that nebulizers are not 
better than spacers at preventing admissions.
Cates CJ, Welsh EJ, Rowe BH. Holding chambers (spacers) versus nebulisers for beta-agonist 
treatment of acute asthma. Cochrane Database of Systematic Reviews 2013, Issue 9. 



“Device selection and outcomes of aerosol therapy: 
Evidence-based guidelines: American College of Chest 
Physicians/American College of Asthma, Allergy, and 

Immunology.” – 2005 - Chest

Ø Study:   59 RCT included in review
Ø Results:  None of the pooled metaanalyses showed a 

significant difference between devices in any efficacy 
outcome in any patient group for each of the clinical 
settings that was investigated. The adverse effects that were 
reported were minimal and were related to the increased 
drug dose that was delivered. Each of the delivery devices 
provided similar outcomes in patients using the correct 
technique for inhalation. 

Chest. 2005 Jan;127(1):335-71.



“Things That Make You Go Hmm…”



Thanks!

Tom Lamphere BS, RRT-ACCS, RPFT, FAARC
Email:  ExecutiveDirector@psrc.net


