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synonyms:

ex·cel·lence

ˈeks(ə)ləns/

noun

noun: excellence

1. The quality of being outstanding or extremely good.

an outstanding feature or quality.

plural noun: excellences

Note:  Excellence is NOT perfection 



EXCELLENCE IN RESPIRATORY?

• Leadership with vision who are:

• Not afraid to take risks and lead

• Engaged Staff who are:

• Competent, Passionate, Respectful 

and Caring Respiratory Therapists

• Protocols that are:

• Patient Centered, Collaborative and 

Evidenced Based 

• Equipment:

• Adequate supply and in good 

working condition!





The First 3 Initiatives 

• Decrease Average Length Of Stay / 

Prevent Admissions Altogether:

• Decrease to GMLOS / Stay Home 

• Reduce Contract Labor:

• Decrease or Eliminate Agency & 

Travelers

• Maximize Efficiency and Throughput

• FCOTS and Block Utilization –     

Operating Room, PFT, Sleep, 

Neurodiagnostics



Types of Aerosol – Variation on Particle size



The Micron in Context

Particles less 

than 2 um stay 

suspended in air



Why particle size important?

Oropharyngeal 

>6 um

2
-6

 u
m

Alveolar, 23rd generation 

0.5-3 um



Best deposition occurs between 2 – 6um 



Example of breathing pattern of a 10-month-old child 

while awake (left)  and asleep (right)

Janssen JM et al.  Aerosol therapy and the fighting toddler: Is administration during 

sleep an alternative?  J Aerosol Med 2003, 16: 4: 395-400



Agitation Reduces Lung Deposition

◆ Murakami et al Ann Allergy  1990; 64: 383-7 



Needs Change with Age:

Interface is Critical to Aerosol Delivery
CHOOSING AN AEROSOL GENERATOR & INTERFACE

 FOR CHILDREN OF DIFFERENT AGES

AGE

< 4 Years ≥ 4 Years ≥ 5 years ≥ 9 years

Aerosol Generator Nebulizer 
or 

pMDI + VHC

pMDI + VHC 
or

DPI

pMDI,
BAN ,

Breath actuated 
pMDI

All Devices 

All Devices

Interface

Mask,
Hood, or

HFNC

Mask

Mouthpiece or 

HFNC

Mouthpiece Mouthpiece



Facemask and Aerosol Delivery In Vivo

Erzinger S et al. JAM 2007 Suppl S78 – S84.



Hyperpolarized Helium-3 

Magnetic Resonance Imaging

◆ Hyperpolarized Helium-3 Magnetic 

Resonance Imaging (3He MRI) was 

used to 
• Produce detailed images of patient 

ventilation (airway function)

• Identify unventilated areas (gas trapped 

and/or blocked airways)

• Understand how/where gas distribution was 

improving

◆ 3He MRI is a unique imaging tool 

for patients with COPD



Hyperpolarized Helium-3 

Magnetic Resonance Imaging

Healthy Lungs Lung with COPD



Study 1

Aerobika* Oscillating PEP in COPD

OBJECTIVE
• Clinical evaluation of the Aerobika* OPEP device in patients with different stages 

of COPD (non-phenotyped)

METHODOLOGY
• n=14; longitudinal 8 week cross-over study

• 73 (±6) years old; 6 male, 8 female all with COPD

• Aerobika* Oscillating PEP (4 weeks)/No device (4 weeks)

EVALUATION POINTS
• Bi-weekly:  spirometry, plethysmography, Six Minute Walk Test, St. George’s 

Respiratory Questionnaire (SGRQ), 4x daily OPEP administration, Symptom 

diary

• Start/Cross-Over/Finish: Hyperpolarized Helium-3 (3He) Magnetic Resonance 

Imaging (MRI)



Study 1

Aerobika* Oscillating PEP in COPD

Pre-Oscillating PEP Post-Oscillating PEP

◆ Reduced breathlessness

◆ Improved ease of bringing up sputum

◆ Increased gas distribution to previously unventilated areas

◆ Reduced hyperinflation (gas trapping)



Study 2

Aerobika* OPEP in COPD and 

Bronchiectasis

OBJECTIVE
• Clinical evaluation of the Aerobika* Oscillatory PEP device in patients with 

bronchiectasis and COPD 

– Only COPD patients with chronic bronchitis and/or chronic sputum production 

were selected

METHODOLOGY
• n=29; longitudinal 6 week cross-over study

• 67 (±10) years old; 13 male, 16 female 

– COPD (n=15, aged 65±9, 9 male/6 female)

– Bronchiectasis (n=14, aged 69±10, 4 male/10 female)

• Aerobika* Oscillating PEP (3 weeks)/No device (3 weeks)

EVALUATION POINTS
• Each Clinic Visit:  spirometry, plethysmography, Six Minute Walk Test, St. George’s 

Respiratory Questionnaire, 4x daily OPEP administration, Symptom diary, 3He MRI



Study 2

Aerobika* OPEP in COPD and 

Bronchiectasis 



Aerobika* Oscillating PEP in 

COPD and Bronchiectasis 

COMBINED STUDY RESULTS

◆ Numerous patient outcomes were shown to be statistically 
improved following use of Aerobika* OPEP
• Breathlessness (dyspnea)
• Quality of Life (SGRQ measures)
• Cough Frequency

• Ability to Exercise
• Ease of Bringing up Sputum
• Lung Function

– Resulting from decreased airway obstruction (improved Slow Vital Capacity%pred)

◆ 3He MRI revealed changes in lung ventilation 
• Increase in air transfer from previously unventilated areas
• Decrease in gas trapping (hyperinflation)

◆ No adverse events were recorded



Post Implementation of Aeroeclipse and 

Aerobika







Aerosol and Ventilators :

Invasive and Noninvasive



Macintyre Crit Cre Med 1985



Fuller et al. 1990. ARRD 141:440-444.



Clinical response to pMDI during CMV

◆ Dose response in 
mechanically ventilated 
patients with COPD.

◆ MDI-spacer & albuterol

◆ Similar decline in airway 
resistance with 4, 8 and 16 
puffs of albuterol.

Dhand R AJRCCM 154;388:1996



Toxicity

◆Increase in heart 

rate after 28 puffs 

of MDI albuterol. 
AJRCCM 1996;154:388

◆Ventricular ectopy 

and SVT developed 

after 3-6 times normal 

nebulizer dose.
Am Rev Resp Dis 1993;148





Vibrating Mesh Nebulizers

X

-
1.0
.1
.2
.3
.4
.5
.

Piezo

Mesh



https://www.youtube.com/watch?v=J5G

OPTE6bEo&pp=ygURYWVyb2dlbiBuZWJ1b

Gl6ZXI%3D



Four types of aerosol generators in 3 positions 
during CMV with no bias flow

Ari et al. Respiratory Care 2010; 55 (7): 837-844. 

Jet Nebulizer (JN)

(Mistyneb)

Vibrating Mesh Nebulizer (VM)

(Aeroneb Pro)
Ultrasonic Nebulizer (UN)

(PB Easyneb)
Metered Dose Inhaler (pMDI)

and Spacer (AeroVent)



Neb Position Pos 1 - Between ETT & Y Pos 2 - 6 in from Y Pos 3 - 6 in from Vent

Ventilator Circuit Heated Unheated Heated Unheated Heated Unheated

JN 4.66 (0.5) 7.62 (0.9) 3.61 (0.2) 9.66 (1.5) 5.98 (0.1) 14.66 (1.5)

VM 12.82 (0.5) 14.54 (1.0) 16.79 (2.6) 30.24 (1.0) 8.39 (2.1) 24.20 (1.2)

UN 10.07 (3.9) 10.70 (1.5) 16.53 (4.3) 24.68 (4.4) 4.59 (2.0) 10.51 (0.3)

pMDI 7.6 (1.3) 22.1 (1.5) 17  (1.0) 27.8 (3.3) 2.5 (0.8) 7.9 (1.5)

Ari et al, Respir Care 2010



ADULT STUDY PEDIATRIC STUDY

Mode Volume Control Volume Control

Tidal Volume 500 ml 100 ml

Respiratory Rate 20/min 20/min

PEEP 5 cmH2O 5 cmH20

Waveform Descending Descending

Bias Flow 2 and 5 lpm 2 and 5 lpm

Ari et al. Respiratory Care 2010; 55 (7): 845-851. 

Position 1
Position 2



Adult

Ari et al. Respiratory Care 2010; 55 (7): 845-851. 

Peds

With Bias Flow 

VM and JN more 
Efficient Placed 

Prior to 
Humidifier 

As Bias flow 
Increases 

deposition 
decreases

VM > JN





Demers et al. ATS San Diego, 2005

Aerosol Deposition 10.25±6.0%

For HFOV: 

Place Neb between circuit and ETT

NEB

Test Lung

Filter

Cont 

Gas 

Flow

NEB

Test LungCont 

Gas 

Flow
Aerosol 

Deposition 

10.25±6.0%

Aerosol 

Deposition 

0.47±0.1%





Results: With the double limb circuit, the deposition to 

the end of the endotracheal tube was greater when the 

nebulizer was placed before the humidifier (8.6%), rather 

than near the endotracheal tube (5.2%). The single limb 

circuit showed contrasting results, with greater 

deposition when the nebulizer was placed near the 

endotracheal tube (3.65%), as compared to the 

placement pre-humidifier (2.62%). Particle size was 

shown to be at 4.6-4.9 VMD.

Background: The purpose of this study was to 

determine if the positioning of an Aerogen® 

Aeroneb solo nebulizer at different locations in two 

different VDR4 ventilator circuits would result in 

differing dose administrations. Determining the 

location with the maximal dose administration could 

allow clinicians to deliver more medication. We 

hypothesize that placement near the endotracheal 

tube will provide greater dose deposition. 

The VDR4 is a high frequency ventilator that 

combines a convective and percussive high 

frequency rate. The Aerogen® nebulizer is a low 

velocity vibrating mesh nebulizer. 

Disclosures: There are no presenter conflicts of interest and there was 

no research funding, sponsorship or financial support for this study.

Methods: The VDR4 ventilator was used with the 

Hudson RCI Double or Single Limb Circuit 

connected to an 8.0 ETT tube with a collecting filter 

attached to a passive lung with these settings:

PIP 30, PEEP 12, Convective rate 15, Tinsp 2 

seconds, Texp 2 seconds, High frequency rate 500. 

Humidification was provided by the Hudson RCI 

Concha-Therm Neptune Humidifier. Administration 

of the dose was done through the Aerogen® 

nebulizer placed in-line with the ventilator circuit 

either before the humidifier or between the 

endotracheal tube and the VDR 4’s Phasitron. A 

unit dose of 0.5 mg / 2.5mL of Albuterol was 

delivered until complete for the trials. Each trial was 

performed three times. 

After the medication was delivered to the test lung, 

the filters were sent to a lab where the mass of the 

drug was eluted from the filters using a UV 

spectrophotometer at 276nm. Using this data, the 

percent dose delivered was calculated. Data 

validation was measured with standard deviation.

Conclusions: Maximal dose was achieved 

between the two circuits when the Aerogen 

was placed before the humidifier using the 

double limb circuit. The results were 

unexpected; we anticipated that the 

proximity of the medication to the test lung 

with either VDR 4 circuit would increase 

medication deposition. We hypothesize now 

that releasing the medication into the circuit 

where the air is already saturated with water 

may possibly decrease the uptake of 

medication.

A STUDY TO EVALUATE THE MAXIMAL DOSE ADMINISTRATION AT TWO DIFFERENT 

LOCATIONS IN  TWO DIFFERENT VDR 4 HIGH FREQUENCY PERCUSSIVE VENTILATOR (HFPV) CIRCUITS

AUTHORS: Heltborg, Jeff L.1; Kobza, Beth S.1; Nilson, Ace 1

INSTITUTIONS: 1. Respiratory Therapy, Legacy Health System, Portland, OR, United States 

Double limb 

circuit Single limb circuit



Aerosol Delivery via High Flow Nasal Cannula

Bhashyam et al. JAM 2008



Aerosol Delivery with High Flow Nasal Cannula 

Pediatric Cannula

Ari, Dailey, Fink , Peds Pulm, 2011

Vt – 100 mL
RR – 30 BPM









COMPARISONS OF THE RAM CANNULA WITH HIGH FLOW NASAL CANNULA ON 

AEROSOL DRUG DELIVERY IN A SIMULATED NEONATAL LUNG MODEL

Arzu Ari PhD RRT PT CPFT FAARC1, Robert Harwood MSA RRT1, Hui-Ling Lin MS RRT2,
Robert DiBlasi RRT-NPS FAARC3, William Callas RRT-NPS4, Meryl Sheard MS RPFT1, Debbie Gilley RRT-NPS4, 
Tracey Roberts RRT-NPS4, Vickie Arnolde RRT-NPS4, James B. Fink PhD RRT FAARC, FCCP1

1. Georgia State University, Atlanta, GA, USA, 2. Chang Gung University, Taoyuan, Taiwan, 
3. Seattle Children’s Research Institute, Seattle, WA, USA 4. Lucile Packard Children’s Hospital at Stanford, Palo Alto, CA.

                                  

Background: Results

Conclusion

Methods

Lung Model: An in-vitro airway/lung model, using 

the DiBlasi newborn upper airway model attached 

to a collecting filter and test lung, was passively 

ventilated using the RAM cannula (Premie RAM 

Cannula, Neotech) or during active simulated 

spontaneously breathing newborns using  a 

sinusoidal breathing pump with a HFNC (Fisher& 

Paykel) placed in the nares of the model (Figure 

1).

Figure 1. Experimental set-up of the study.

The RAM Cannula                                       HFNC

Deposition of inhaled dose (expressed as mean 

mass and % of nominal dose ± SD) is shown in 

the table below. 

Comparisons of the RAM cannula with HFNC 

showed that the RAM cannula delivers 

significantly less aerosols than HFNC at both 3 

lpm (p=0.002) and 6 lpm (p=0.022). 

Using minimum setting with the RAM cannula 

increases dose efficiency (p=0.033) during 

mechanical ventilation. Decreasing flow rate from 

6 to 3 L/min increases aerosol delivery with HFNC 

(p=0.119). 

Regardless of the settings, aerosol delivery via 

HFNC is more efficient than the RAM cannula in a 

simulated neonatal lung model. 

Aerosol delivery through HFNC has been described 

with in vitro models. The RAM cannula, which is 

used for support of ventilator-dependent patients, 

has not been characterized for aerosol delivery. 

The purpose of this study is to compare HFNC with 

RAM cannula on aerosol delivery in a simulated 

neonatal lung model.

Methods

Breathing Parameters Used with HFNC: 

RR 50, Vt 8ml, and I:E ratio 1:2. 

Ventilator Parameters Used with RAM: Based 

on the RAM manufacturer’s recommendations, 

two ventilator settings were utilized: Initial & 

Maximum

Data Collection: A vibrating mesh nebulizer 

(Aeroneb Solo, Aerogen) was placed at the 

inspiratory inlet of a heated humidifier 

(Fisher&Paykel) in which the temperature was 

held constant at 37 °C. 

Albuterol sulfate (2.5mg/3mL) was administered 

through either HFNC and the RAM cannula 

connected to the HFNC and ventilator circuit, 

respectively. 

Data Analysis: Drug deposited on a filter distal 

to the model’s trachea was eluted and analyzed 

via spectrophotometry. Independent and paired 

sample t-test were used for data analysis 

(p<0.05). 

PIP PEEP TI RR

Initial 15 cmH2O 5 cmH2O 0.5 sec 40/min

Maximu
m

30 cmH2O 8 cmH2O 1 sec 48/min

Cannulae 

Type

RAM HFNC

Settings Minimum Maximum 3 lpm 6 lpm

Inhaled 

mass (mcg)

16.53 ± 2.9 10.03 ± 2.0 39.96±5.5 28.63 ± 8.6

Inhaled 

mass 

Percent (%)

0.66 ± 0.1 0.4 ± 0.08 1.60 ± 0.2 1.14 ± 0.3



Copyright © 2013 Aerogen. All rights reserved.

Evaluation of the Solo performance during Nasal High 
Flow - Adult

Gas Flow 

Rate (LPM)

EMITTED DOSE RESPIRABLE DOSE

Average 

(%)
SD

Average 

(%)
SD

15 64.50 2.00 22.90 1.16

30 50.74 7.20 13.69 4.12

45 34.44 3.91 6.53 1.20

Nebulizer position



Aerosol Delivery with High Flow Nasal Cannula 

with Adult Cannula

10 lpm 30 lpm 50 lpm

O2 27.1% 12.03% 3.6%

80%Heliox 27.9% 14.4% 5.6%

Ari, Dailey, Fink 2009



Aerosol Delivery and NIV

◆Aerosols delivered by pMDI 

and spacer and facemask or 

nebulizer and facemask

◆Efficiency of aerosol delivery 

is low due to air leaks in the 

mask and circuit

◆Ventilatory parameters, 

position of air leak in the 

circuit, and particle size  

influence efficiency of drug 

delivery  



Aerosol Delivery and NIV – place neb 

between leak and patient

Chatmongkolchart S et al Crit Care Med 2002;30:2515-2519.

• Drug delivery 

influenced by:

– Nebulizer position

– Breathing 

frequency

– IPAP/EPAP 

settings



Copyright © 2013 Aerogen. All rights reserved.

Bench Study: Pediatric aerosol delivery during non-
invasive ventilation with the NIVO

Comparison of aerosol delivery with the NIVO and the 

Aeroneb Solo during non-invasive ventilation

White CC, 2013. Bronchodilator delivery during simulated pediatric  noninvasive ventilation. Respiratory Care. Published ahead of 

print February 5, 2013, doi:10.4187/respcare.02171



NICU

▣ Term CDH (Congenital Diaphragmatic Hernia) 
delivered in our Newborn Resuscitation Room . Right 
sided defect diagnosed early in utero. 

▣ Infant placed on mechanical ventilation, UAC and 
UVC placed. Fluids and electrolytes started.

▣ First Gas: UAC- PH= 6.97, CO2= 110, Po2=47, 
HCO3=14

▣ Patient on maximum conventional settings.  No right 
side lung is visible on x-ray.  All stomach contents 
appear to be elevated into the right lung.

▣ What to do?



Day 1 NICU

▣ Patient doing very poorly. Placed on HFOV and nitric 
oxide. CO2 remains > 100.

▣ Cardiac ECHO shows severe Persistent Pulmonary 
Hypertension (PPHN). Infant is not a candidate for 
ECMO with this severe of defect.

▣ Survival rate for this child is quoted at 12% to parents.

 



Day 2 NICU

▣ Current UAC ABG is: PH-7.07, CO2-92, PO2-48, 
HCO3=21

▣ Patient is stuck on Oscillator at MAP of 16, amplitude 
of 50, HZ of 8, 100% FiO2 and 10 ppm of NO.

▣ We decide to use the VDR: 

▣ 1 hour post VDR UAC: PH= 7.20, CO2= 60, PO2= 54 
FiO2=90%

▣ Patient somewhat stable now but parents told will 
probably not survive.



1 Week Later

▣ Patient more stable but still on VDR, NO, multiple 
pressers and has severe PPHN.  

▣ Surgeons will not operate at this time because 
PPHN is too severe and patient is on too large of 
vent settings. 

▣ What to do?

▣ Cardiologist queried fellow cardiologists around 
the country regarding various strategies to 
decrease PPHN.

▣ It was decided to try aerosolized Veletri.

▣ How DO you do that?    



Combination of Veletri (Inhaled 

Epoprostenol), VDR and Nitric 

▣ Multidisciplinary meeting to discuss this option and 
agreed to try.

▣ Aerogen placed in line with VDR and Nitric Oxide. 

▣ Patients Sa02 increases from 88% to 93% in 10 minutes.

▣ Cardiac ECHO is done the next day with slight 
improvement in PPHN that was not seen before. 

▣ 5 days later PPHN has improved by over 30% since 
introduction of Veletri with Aerogen. 

▣ Vent settings have improved also. 

▣ Surgeons have never done surgery on VDR and Veletri 
and Nitric Oxide.



ANYTHING IS POSSIBLE

▣ Surgeons agree to do surgery while on Veletri, Nitric 
Oxide and VDR.

▣ Surgery went tremendously well.  Lung tissue was 
available when chest opened up.

▣ Infant improved tremendously post surgery!!!

▣ 5 weeks later infant left NICU with no requirement for 
O2 or special needs.

▣ Without ability to use Aerogen to deliver Veletri not 
sure if patient would have survived to have surgery!

▣ Mom is a hospital employee and always comments 
about miraculous save of her child!





Effect of inhaled iloprost in 12 children with postoperative congenital heart 

disease. Iloprost lowered mean pulmonary artery pressure (mPAP ) without 

lowering mean systemic blood pressure (mSBP ). Limsuwan et al











Limitations to Delivery of Prostacyclincs

in the ICU/OR

◆  Iloprost  and Treprostinil are only drugs approved for 

treatment pulmonary hypertension for inhalation in adults, but 

not readily available for use in the ICU

◆ Flolan is not approved for inhalation
• Has short half life – 2 – 3 minutes, requiring continuous aerosol delivery

◆ In general it is better to use drugs approved for inhalation 

when they are available.

◆ Difficult to translate between devices to determine 

comparable dosing.

◆ Currently there are no alarms available



Medications via Aerosol to Intubated Patients

◆ Bronchodilators

◆ Anti-infectives

◆ Prostanoids

◆ Anticoagulants  - Heparin

◆ Diuretics

◆ Insulin

◆ Perfluorocarbons (PFCs)







Delivery of  inhaled amikacin during mechanical 

ventilation targets the lung without systemic toxicity
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Pulmonary Drug Delivery System for Drug 

Development 
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During Mechanical 

Ventilation



ADULT  ECMO for H1N1patient 

▣ 36 Y/O male that our mobile ECMO team retrieved and 
placed on ECMO from another hospital and brought back to 
Legacy Emanuel. 

▣ Patient remained on ECMO for several days 
“resting” with severe pulmonary hypertension 
noted. 

▣ Lungs finally started to open up and wanted to 
wean off of ECMO.

▣ PPHN was a big concern for patient.

▣ Our ECMO physicians want to try Veletri 
(Epoprostenol) and they want to aerosolize it!

▣ Can we do this?     
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ANYTHING IS POSSIBLE

▣ YES we can!

▣ Patient placed on Veletri through the VDR seamlessly. 

▣ Right heart pressures decrease after application of 
Veletri.  

▣ With the application of the VDR and aerosolized 
Veletri we were able to wean this patient off 
mechanical ventilation.

▣ During H1 N1 season in 2013 and 2014 we had many 
patients that improved with aerosolized Veletri.  We 
would also give them bronchodilators and hypertonic 
saline to help breakup debris and again the Aerogen 
delivered this flawlessly. 



Legacy Health ECMO Transport



Respiratory Rescue Team



What about treatment strategies 

before ECMO

▣ 1. ARDS network

▣ 2. Proning

▣ 3. APRV / Bi-level

▣ 4. Delivery of nitric oxide or an inhaled 
prostacyclin (Veletri or Iloprost).

▣ 5. high frequency ventilation (HFPV not 
HFOV)



Proning Anyone? 



Strategies for Skin Protection

Positional Therapy



High Frequency 

Percussive Ventilation 

VDR 101

Case Studies



HFPV STUDY

▣ 1. To determine if early use of High Frequency Percussive 
Ventilation (HFPV) reduces need for Veno-Venous ECMO (V-V 
ECMO) in patients who have failed conventional modes of 
ventilation and were referred and accepted for  ECMO Treatment 
at our facility.   

▣ 2.  The majority of patients referred to our facility for V-V 
ECMO  have severe Refractory Hypoxemic Respiratory Failure .  
They have failed traditional treatment and conventional modes of 
ventilation including ARDSnet, APRV, PCV, HFOV, prone 
positioning and inhaled Nitric Oxide and / or Epoprostenol. 

▣ 3. Patients are considered for ECMO when the P/F ratio is <100 
and have a treatable and reversible cause. Patients found to be 
unstable or in extremis upon arrival to the referring hospital were 
not considered candidates for HFPV alone .  These candidates 
were immediately placed on ECMO 





Adult Respiratory Failure 

Program

Legacy EmanuelPatients accepted for ECMO 

at Legacy, but were placed on 

HFPV first:

2014: 20% of patients rescued 

with HFPV alone

2015: 44% of patients rescued 

with HFPV alone and were not 

placed on ECMO. 

2016: 35% of patients rescued 

with HFPV avoided ECMO



▣ Early implementation of HFPV in patients with Severe 
Hypoxemic and/or Hypercapnic Respiratory Failure who have 
qualified for extracorporeal support, could be managed with 
HFPV without ECMO in some cases.  By doing this, we avoid the 
inherent mortality risks associated with extracorporeal support, 
decrease overall hospital length of stay and ventilator days.  We 
also contribute to a significant reduction in ECMO associated 
costs. A combined savings for calendar years 2014 and 2015 of 
$3.98 million.



SURVIVAL TO DISCHARGE

ELSO international average 

survival to d/c is 55%



Conclusions

▣ ARDS continues to affect many patients and as 
respiratory therapists we can greatly affect the 
outcome of these patients by early detection 
and identification of disease.

▣ Respiratory Therapists must use treatment strategies 
quickly and efficiently to include: ARDS network, 
Proning, APRV, inhaled prostacyclin's  and if they are 
not working consider aggressive strategies such as 
HFPV and ECMO!  

▣ WE CAN MAKE A DIFFERENCE



Wrap Up

▣ Anything IS possible

▣ Health Care Transformation is upon us

▣ We are now REWARDED for QUALITY patient care

▣ Gone are the days of counting how many widgets you 
can do in a given day

▣ Decreasing readmissions is key

▣ Thinking outside of the box and trialing new forms of 
therapy will help the profession of Respiratory Care 
survive!  



Bonus Case Study – Time permitting…



Will an ambulance fit in a C-130? 

Can you do that? 



Yes it will… NO… YOU Can’t!!!



But it’s Christmas Eve…
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