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2015 & Beyond
Time Lines

Õ Spring 2007

× Task force formed

× Health care reform inevitable!

× Envision the RT of the future

Õ 3 invitation-only conference

× March 2008

× Spring 2009

× Summer 2010



2015 Initiative Questions
March 2008 Conference

Õ How will the ñnew systemòrespond to health care 

needs of patients with acute and chronic respiratory 

disorders?

Õ What current and new capabilities will respiratory 

therapists need to effectively participate?

Õ What additional responsibilities can RTs assume to 

improve heath care outcomes for patients with 

chronic respiratory diseases?



Second Conference
Spring 2009

Õ Build on proceedings of 1st conference

× Define knowledge, skills attributes required to 

competently provide future respiratory services

× Define the education and credentialing systems required 

to support future RTs



Third Conference
Summer 2010

Õ Determine how we prepare RTs (existing and 

entry-level) for new roles and responsibilities 

with minimal impact on the current RT 

workforce

Õ Getting from here to there



COPD Symptoms are Treatable

NON-PHARMACOLOGIC PHARMACOLOGIC

ÕSmoking Cessation

ÕPulmonary Rehab

ÕLVRS

ÕLung Transplantation

Õ Interventional 

bronchoscopy

Õ Beta adrenergics
× SABA (rescue)

× LABA (maintenance)

Õ Anticholinergics

Õ Inhaled corticosteroids

Õ Systemic corticosteroids 

Õ Methylxanthines

Õ LTOT

Adapted from Global Initiative for Chronic Obstructive Lung Disease (GOLD): Global Strategy for Diagnosis, 
Management and Prevention of Chronic Obstructive Lung Disease. November 2009. 
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À Death, the underlying cause of which is irreversible chronic obstructive lung disease, whether the immediate
cause of death is respiratory failure, pneumonia, cor pulmonale, or aggravation of other heart disease by
respiratory insufficiency. Although this shows the rate of loss of FEV1 for one particular susceptible smoker,
other susceptible smokers will have different rates of loss, thus reaching ñdisabilityòat different ages.

Adapted from 

Anthonisen, Ann 

Intern Med, 2005



Newest Aerosol Drugs for COPD



Advantages of Aerosol Delivery

Õ Direct delivery to site of need

Õ Quick on-set of action

Õ Lower systemic side-effects

In spite of relatively low drug delivery efficiency!



Beta Adrenergics

Quick relief
albuterol Solution & MDI

levalbuterol Solution & MDI

Controller
salmeterol DPI

formoterol DPI

arformoterol Solution

formoterol Solution



Short v/s Long Acting ɓAgonists

Õ Regular/scheduled use of SABA discouraged

× For prn use only

× Ó twice/week ïsymptoms not controlled!

Õ Scheduled, twice daily dosing of a LABA

× A controller medication ï12 hour duration

× Available for nebulization; 3-5 min. treatment time

× Used In combination with tiotropium, ICS

× Use SABA sparingly for acute episodes



Limitations on Use

Õ LABAs are not indicated for rescue therapy

Õ LABAs are not indicated for the mono-maintenance 

treatment of asthma

× If used for asthma control, then only in combination with 

inhaled corticosteroid

Á Advair   ­ salmeterol & fluticasone    (DPI, MDI)

Á Symbicort ­ formoterol & budesonide   (MDI)

× FDA alert ïexhaust regimin of ICS before combination



Newest in Aerosol Drug 

Delivery for COPD



ñThe most important characteristic of nebulizer 

performance is the respirable dose provided for the 

patient.

The respirable dose is determined by the mass 

output of the nebulizer and the size of the droplets 

that are produced. . .ò 

Respirable Dose

Hess DL. Nebulizers: Principles and Performance; Respir Care, 2000, 45(6)



Ideal Particle Size

optimal 

airway 

deposition



Performance Comparison of Nebulizer 

Designs
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

co-mingling 

inhalation & 

exhalation

no co-mingling 

inhalation & 

exhalation

no co-mingling 

inhalation & 

exhalation

most ambient loss less ambient loss least ambient loss 

respirable dose 

10 - 15%
Least efficient drug delivery

respirable dose 

15% - 20%
Enhanced drug delivery

respirable dose 

²30%
2½ times more drug delivery



Constant Output Nebulizers

CONVENTIONAL T- PIECE 

Respirable dose: 10 %

BREATH ENHANCED

Respirable dose: 15%



Conventional T-Piece

Inspiration

Expiration



Breath Enhanced

Expiration

Inspiration



ACTUATION INDICATOR 

NEBULIZATION ON INHALATION

(or in constant output mode)  

INSPIRATORY 

ENTRAINMENT   

EXHALATION VALVE

ANTI-DROOL &

SPILL RESISTENT

AEROSOL

ENTRAINED AIR

SUPPLIED GAS

Intermittent Output

(Breath Actuated Nebulizer)

Respirable dose: ²30% !



Breath Actuated

Expiration

Inspiration



Medication Nebulizers

Higher respirable dose = quicker onset of action!

Higher respirable dose = shorter treatment times!

Respirable Dose 10% Respirable Dose 30%Respirable Dose 15%



pMDI w/ Holding Chamber/Spacer

Issues

High user-error rate

Electrostatic loss w/ HFA


