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What is NIOV? 
• A new device that provides pressurized gas to 

augment ventilation to improve capabilities of 

patients that have ventilatory impairment: 
o Dyspnea that prevents activity 

o Hypoventilation that prevents adequate gas exchange 

o Mobility restrictions due to stationary therapy equipment 

o Hypoxemia due to ventilation and perfusion issues 

• Ambulatory to encourage mobility 
o Home activities of daily living 

o Early mobility within the hospital 

o Pulmonary rehabilitation 

 

 



Non-Invasive Open Ventilation 

• Non-Invasive:  Not entering 
the body 

• Open:  Comfortable 

interface does not seal the 

system from the atmosphere 

allowing the patient to 
breathe around the system 

if needed 

• Ventilation:  Adds to 

ventilation with positive 

pressure augmenting the 
patients normal breathing 



Why is NIOV Unique 

• Allows for ambulation 

with augmented 

ventilation 
o Ambulation is the most critical 

part of home respiratory care 

• Small and light enough 

to gain patient 

compliance 

• Addresses an un-met 

need in home 

ventilation 



Why Use NIOV 

• Early ambulation within the hospital to prevent 

pneumonia 

• Use with pulmonary rehabilitation to allow patient 

with severe dyspnea to begin exercise 

• Home use to encourage mobility 
o Continue exercise at home 

o Encourage normal home activities  

o Prevent exacerbations due to hypoventilation 

• Reduce work of breathing for patients recovering 

from an exacerbation 

• As an option for patients using Bi-level devices in 

their home to “catch their breath” 



Current Environment 
• Two million patients on LTOT in the US 

o How many have respiratory insufficiency? 

o How many are “frequent  flyers” returning g to the hospital with an 

exacerbation? 

• Hospitals incentivized to have patients stay home 

after discharge for greater than 30 days 
o Education and medications will not address respiratory insufficiency 

o The current home equipment model does not address therapy 

• Patients are interested and encouraged to take 

responsibility for their health needs 
o They know what they can’t do, they don’t know options 

o Patient education is a key focus for hospitals 

 



• 1 lb. tidal-volume assist ventilator 

•  Touch screen  

•  Three activity level settings 

•  Pillows-style nasal interface  

•  510(k) for homecare and institutional use 

NIOV System 



The Treatment Gap for COPD 
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Treatment Continuum for COPD 



Despite current standards of care, many COPD patients still experience a rapid decline in 

their physical condition. 

 

Clinical Problem – A Decline in Physiological Condition 

High number of co-morbidities 
COPD patients have, on average, nearly three 

other chronic medical conditions1,2 

• Cardiovascular diseases 

• Lung cancer 

• Respiratory failure 

• Pulmonary hypertension 

• Depression (40% of COPD patients)7 

High levels of healthcare utilization 
Nearly 15% of all COPD patients have an inpatient 

hospital stay each year3, at an estimated average 

cost of $6,500 per stay. 4 

Mortality 
• 3th leading cause of death in the US5 

• ~130,000 die each year6 

• 1/3 of COPD patients on long-term oxygen therapy  

die from respiratory failure 1 

Decreased QoL 

• Depression 

• Loss of social contact 

• Loss of independence 

• Inability to perform ADLs 

• Increased breathlessness 

• Increased hospital utilization 

1 Role of Comorbidities.  European Respiratory Journal 2006; 28: 1245-1257 
2 Global Initiative for COPD 2009 
3 Adapted from SRBI, “Confronting COPD in America” (2000) 
4 Per Breathe independent 3rd party research; EMR data of COPD patients using oxygen 
5 Minino, A.  Deaths: Preliminary Data for 2008.  National Vital Statistics Reports.  Vol. 59, #2.  December 9, 2010 
6 http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5745a4.htm (126,000 COPD patients in 2005) 
7 Yohannes, AM.  Depression and COPD in older people: a review and discussion. Br J Community Nurs. January 10, 2005. 42-6. 



Ventilation Perfusion V/Q 

V/Q matching is an important 

balance  for ventilation and 

oxygenation 

 

Oxygen therapy without adequate 

ventilation is minimally effective 

 

Acute or chronic episodes  of 

hypoventilation prevents patients from 

adequate gas exchange 

 

For home bound patients, poor 

ventilation/oxygenation is the 

beginning of an exacerbation 

 

NIOV provides both augmented 

ventilation and oxygenation in an 

ambulatory system 
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• Positive outcomes are associated with higher levels of physical activity 

• Physically active COPD patients show better functional status in terms of DLCO, PEmax, 6MWD, VO2 

peak, and systemic inflammation. 

• Patients with higher activity levels had a lower hospitalization risk than those with a low activity levels.  

• Out-patient pulmonary rehabilitation was able to improve health outcomes for patients with COPD. 

Hospital utilization and health costs were reduced as well. 

• Low levels of physical activity result in decline in health status and poor outcomes 

• Time until first admission due to COPD exacerbation was shorter for the patients with lower activity levels. 

• Patients hospitalized for an acute exacerbation (AE) in the prior year had lower activity levels compared to 

those without a recent hospitalization.  

• Patients with a low activity level at 1 month after discharge were more likely to be readmitted in the 

following year.  

• Patients with COPD are markedly inactive during and after hospitalization for an AE.  

• COPD patients that maintain a low activity level have impaired HRQoL, whereas an increase in physical 

activity can improve HRQoL parameters. 
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Physical Activity and COPD Outcomes 
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 “This 20 year follow-up study of 2386 subjects with COPD shows that, for these 

subjects, a level of physical activity equivalent to walking or cycling 2 hours/week or 

more was associated with a 30-40% reduction in the risk of both hospital admission 

due to COPD and respiratory mortality.”1 

 

 “Patients with COPD receiving long term oxygen had a 4-year survival of 35% if they 

reported regular outdoor activity, while survival was 18% if they had no regular 

outdoor activity.”2 

 

 “Physical activity is a strong predictor of mortality in patients with COPD. For every 

0.14 decrease in physical activity level, the relative risk of death more than 

doubled.”3 

Physical Activity Improves COPD Outcomes 

1. J Garcia-Aymerich et al “Regular physical activity reduces hospital admission and mortality in chronic obstructive 

    pulmonary disease: a population based cohort study. Thorax 2006;61:772-778 

2. Ringback et al “Outdoor activity and performance status as predictors of survival in hypoxaemic chronic obstructive 

    pulmoanry disease.”  Clin Rehabil2005:19331-338 

3. Waschki et al “Physical Activity Is the Strongest Predictor of All-Cause Mortality in Patients With COPD.”  Chest:140 

    August 2011 
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Non-invasive Positive Pressure Ventilation Improves Exercise Tolerance  

Key Findings: 

 Exercise training is an essential component of pulmonary rehabilitation 

 Non-invasive positive pressure ventilation (NPPV) provides benefit by unloading overtaxed ventilatory 

muscles, thus allowing increased exercise tolerance 

 Out of 22 trials, 20 reported positive effects of NPPV on exercise tolerance and related outcome 

measures 

 

 

 

 

 

 

 

 

Literature Review bibliography included in Appendix 

 Positive effects of NPPV on exercise tolerance include: 

 Reduction of dyspnea  

 Improvement in exercise time and/or maximum workload 

 Improvement in oxygen saturation or PaO2 

 Improvement in walking distance 

 Improvement in maximal oxygen uptake 

 Improvement in leg muscle oxygenation & fatigue   

 Improvement in breathing pattern, FEV1, and lung hyperinflation 

 Improvement in Chronic Respiratory Disease Questionnaire 



Pride Clinical Study 

Patients reported less dyspnea, reduced work of breathing, greater mobility, 

and improved exercise endurance using NIOV compared to their current 

oxygen systems. 



NIOV significantly improved all primary endpoints. 

Klingensmith Clinical Study 



 

Klingensmith HealthCare – Case Study – Kim Wiles BS RRT 

• Study objective: To evaluate the effects of NIOV on performance of activities of 

daily living in the home setting  for 46 days compared with standard oxygen use 

• Measures: ADL activity, SpO2, Dyspnea (Borg), Fatigue (FRS), Comfort (CRS), 

Respiratory rates 

• Patients enrolled: Subject 1 

• Completion date: March 2012 

 

 

 

 

 

 

 

 

 

 

 

• Comments: Subject 1 now uses his treadmill 15 min/day, has achieved 

motivational goal of taking walks and driving his car where on day 1 on oxygen, 

was never able to leave home or exercise. 

 

• Abstract submitted to AARC (American Association of Respiratory Care) November 

2012 

@ 46th Day O2 Only NIOV 

ADL (Treadmill) <1 min 16 min 

Dyspnea 3 1 

SpO2 94-95% 95-98% 



Novel 2 Clinical Study 

Presented at ATS 2012 



Presented at ATS May 2012 

Pride Clinical Study 



NIOV Is Not 

• NIOV is not continuous flow: It is volume delivery 

under pressure, efficient oxygen delivery 

• NIOV is not an oxygen conserving device: It is 

volume delivery under pressure, greater FiO2 

potential 

• NIOV is not NIV: It is open ventilation providing more 

patient flexibility and is ambulatory 



Device Comparison of Capabilities 



Therapy Comparison 



 

 

High Flow Clinical Summary 

1. Dysart K, et al. “Research in high flow therapy:mechanisms of action” Respiratory Medicine 2009;103.1400-5 

2. Chatila W. et al “The Effects of High-Flow Versus Low-Flow Oxygen on Exercise in Advanced Obstructive Airways 

Disease” Chest 2004;126:1108-15   

 

Potential mechanisms of action include1 
• Washout of anatomical (nasopharyngeal) dead space 

• Reduction of inspiratory resistance associated with gas flow through nasopharynx  

• Improvement in respiratory mechanics associated with gas temperature and 

humidification 

• Reduction in metabolic work associated with gas conditioning 

• Provision of mild distending pressure  

• Optimized mucociliary clearance 

• Effective oxygen delivery 

 

 

Crossover trial in 10 COPD patients comparing Low Flow Oxygen (LFO) 

and High Flow Oxygen (HFO) in exercise2 

• Ages 54 ± 6 years, FEV1 23 ± 6% predicted 

• Exercise time 10.0 ± 2.4 minutes on HFO versus to 8.2 ± 4.3 minutes on LFO 

• Patients reported less dyspnea 

• SpO2 was 98 ± 2 versus 95 ± 3% for LFO 

• No difference in VE, VT, or WOB 

• RR, RR/VT, Ti/TTOT were lower with HFO compared to LFO 

 

High Flow is intended to be used for adding warm moisture to breathing gases such as oxygen  



NIOV, Continuous Flow Oxygen (CFO), Oxygen Conserving Device (OCD),  

BiPap, High Flow Therapy (HFT) 

NIOV Comparison – Tidal Volume Augmentation  

934 

608 

993 

614 

0

400

800

1200

T
id

a
l 

V
o

lu
m

e
 (

m
L

) 

Tidal Volumes: 600 mL Vt; 20 BPM; 1:2 Sinusoidal 

NIOV CFO BiPAP HFT 



NIOV, Continuous Flow Oxygen (CFO), Oxygen Conserving Device (OCD),  

BiPAP, High Flow Therapy (HFT) 

NIOV Comparison – FiO2 
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FIO2%: 600 mL Vt; 20 BPM; 1:2 Sinusoidal 
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Gary’s Story 
• Toxic shock to his respiratory system 

• Difficult diagnosis 
o Local hospital 

o University hospital 

o Mayo clinic 

• Not a lung transplant candidate 

• Introduced to NIOV 
o Able to do ADLs 

o Able to work 

o Disease progression has plateaued 

o Assisting with educating healthcare providers 

 



Conclusion 
• NIOV is a unique device that can address 

respiratory insufficiency to support mobility 

• NIOV has the potential to increase activity to 

maintain conditioning 

• NIOV has the potential to improve ventilation to 

prevent exacerbations 

• NIOV is the first device to allow augmented 

ventilation for an ambulatory patient 



Thank You 

Robert McCoy BS RRT FAARC 

bmccoy@inspiredrc.com 
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