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Why talk about HAST?



Patient Info / Pre Test Instructions



Overview

 HAST Testing : What is it? 
 Literature review: Evidence based?
 Indications for use.
 Safety
 Various delivery methods-pros and cons
 Hypoxic gas options 
 Practical considerations 
 Documentation 
 Billing
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Simulation of Altitude

 Option 1: Place the 
patient in an 
vacuum or 
hypobaric chamber

 Option 2: Have the 
patient breath a 
reduced FiO2



Indications for HAST

 Determine if patients need supplemental O2 

during flight or stays at altitude

– Anemia: Blood Hgb <8.5g/dL
– PaO2 <70 mm Hg at sea level
– Restrictive and Interstitial lung disease

 Flying 
– Staying at altitude              physiologic stress



Safety Considerations: HAST

 Always monitor delivered FiO2
 Continuously observe / monitor your 

patient …options:
– SpO2
– Heart rate
– Respiratory rate?
– Signs of cyanosis?
– If they smoke, SpO2 may be inaccurate.
– ECG if cardiac history.  
– Alarms on O2 analyzer.



Interpretation*

 If PAO2 during HAST is >55 mmHg
– No supplemental O2 required

 If PAO2 < 50 mmHg
O2 @2LPM

 If PAO2 is 50-55 mmHg–considered 
borderline.

*Hypoxia Altitude Simulation Test Chest / 133 / 4 / April 
2008  J. Dine MD and M. Kreider MD, MS



Valve Mouthpiece
 Pros and Cons

– Simple
– Hans Rudolph Valve, 

mouthpiece and 
noseclips

– Conserves gas
------------------------------

Communication is 
problematic.

– Stimulates secretions.
– O2 titration not possible
– High level cleaning is 

required. 



Venti Mask Method 

 Inexpensive
 Can communicate/loud

 FiO2 fine tuning can be 
challenging. 

 Uses 100% Nitrogen and 
entrainment of room air.

 Backpressure can cause 
the FiO2 to change 
abruptly.

 O2 titration is possible

Setting of 35-40%



Neoprene Mask 

 Pros and Cons
– Comfortable
– Communication is 

possible
– Titration of nasal O2 is 

possible
– Inexpensive 
– Lower gas use

– Obstructs view of 
mouth

– Some patients do not 
tolerate



Canopy Method

 Well tolerated
 Easy  to communicate
 O2 titration is possible
 Easy to clean.

 Patients like it.
 ------------------------
 High flow 
 Canopy (Med Graphics or 

Vacumed)

– Canopy #17108 $ 295.00 

– Vail #17109  $ 95.00



Other options



Hypoxic Gas Options

 ED cylinders 15%-16% O2 
$125

 H cylinders of hypoxic mix 
~$160

 Venti Mask method using 
100% Nitrogen $6.19

 Blend using Nitrogen 
O2/Nitrogen $6.19



A Hypoxic Gas Blender is needed 

 Precision Medical®
– Producer of the HeliO2 

Blender 

– Demand of ~ 200 units 
to justify production.

– Goal: FiO2 of 12% to 
100%

– 3 gas blender, O2, 
Nitrogen and Air

Estimated price $1,600

Andy Brown RRT-NPS



Gas Delivery Reservoir

 Enables analysis of 
FiO2 

 Valves allow for air 
supply- if flow is not 
sufficient. (keep bag 
inflated)

 Also available in kit 
form from Med 
Graphics Corp.

Gas inlet

Gas outlet

Reservoir bag

O2 analyzer



Practical Considerations

 Always know the FiO2
 Different methods …might.
 Watch for cracks in adaptors 
 Make sure one way valves are 

correctly oriented
 Venti based systems deserve extra 

caution…very sensitive adjustment.
 SpO2 do you trust it?  
 When do you not draw and ABG?



Documentation



Billing 

 CPT Codes:

HAST 94452                       
HAST with Oxygen: 94453

Add modifier – 26 for professional billing 
(interpretation code)



Hast Survey Results

 HAST testing offered?  38% Yes (27sites)

 FIO2 used?   .14-.16  88%
 # of HAST proc/month?  <1 month  63%
 Method used? 

– 28% venturi mask  (7)
– 24% mouthpiece valve (6)
– 20% neoprene mask (5)
– 16% NRB mask (4)
– 12% canopy (3)



Survey results….

 ABG performed?
– 37% always
– 42% not on non-smokers who maintain a 

SpO2 of 90% or greater

 Do you titrate O2 if SpO2 drops? 79% yes



Summary 

 HAST testing is a valuable tool for 
identifying O2 needs in select patients 
planning long flights or stays at 
altitude. 

 Offering HAST testing adds to the 
menu of diagnostic tools you can offer.

 HAST testing is relatively easy and 
reimbursable.



Questions 

mobrien@uwhealth.org

mailto:mobrien@uwhealth.org

