
Prescribing for target saturation:  
a look at pulse vs. continuous flow
COPD is one of the leading causes of death in the United 
States1. One of the primary treatment options for patients  
with moderate and severe COPD is long-term oxygen  
therapy. Ambulatory oxygen devices have been shown to 
increase exercise tolerance2 and improve compliance with 
oxygen therapy.3 Patients who perform some level of regular  
physical activity have a lower risk of both COPD admissions 
and mortality.4

Despite the benefits of ambulatory oxygen, challenges still  
exist to the adoption of POCs (portable oxygen concentrators). 
Continuous flow (CF), which is prescribed in liters per 
minute (L/min), is the most commonly used type of oxygen 
prescription. Although some portable devices provide 
continuous flow, the technology and mechanics required  
to operate continuous flow dictate that the device be larger 
and heavier than portable devices that provide oxygen in  
pulse doses. 

Pulse dose devices deliver oxygen in millimeters per breath –  
different than the measured amount for continuous flow. 
Because the respiratory needs and breath rate can vary from 
patient to patient, there is no direct equivalent of pulse dose  
to continuous flow. Additionally, every pulse dose device 
does not perform equally at each setting nor do all pulse dose 
devices deliver the same amount of oxygen as a patient’s 
respiratory rate changes. 

Because of these differences, it is important to titrate patients, 
across varying activity levels, to ensure the patient is properly 
saturated. Physicians can ensure that this takes place by 
titrating the patient themselves or requesting on the script  
that the patient be titrated to maintain a specified saturation. 
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Differences between continuous flow 
and pulse dose delivery

Flow settings 

Flow settings on a pulse dose device are calibrated in milliliters 
per breath – and the amount delivered per breath is known as 
a bolus. For most POCs this amount will vary depending on 
the device setting and patient’s breath rate. The total number 
of millimeters provided per minute is known as the minute 
volume. For many POCs, the higher the setting the larger the 
minute volume. CF devices are calibrated to deliver flow in 
liters per minute (L/min), which does not reflect the amount of 
oxygen being received by the patient per breath. Because pulse 
dose delivers oxygen only on inhalation, a L/min amount does 
not have an equivalent in pulse dose and a large proportion of 
the oxygen which is provided by CF devices is wasted during 
patient exhalation.

Fixed bolus volume uses a predetermined bolus size that is 
calculated for each POC setting. Regardless of breath rate,  
the POC delivers the same size bolus per breath. 

Fixed-minute volume, as with a CF device, establishes a 
predetermined volume of oxygen that will be produced for 
each POC setting over the course of a minute. Since the 
amount of oxygen produced for each minute remains steady as 
the breathing rate increases, the amount of oxygen delivered 
per breath becomes smaller. Conversely, as the breathing rate 
decreases, the bolus size gets larger.

FiO2/flow relationship

With continuous flow, as a patient’s minute ventilation 
increases, the FiO2 delivered per breath decrease. Most pulse 
dose devices, however, are able to mitigate this because the 
volume of oxygen delivered per breath remains constant.  

With CF devices, oxygen can be wasted in the “dead space” 
of each patient. Due to the technology in POC devices, this 
wasted oxygen is often minimized.

Pulse settings vary

The settings on POCs vary across manufacturers and depend 
on maximum output for each device. It is the volume of the 
pulse dose and not the pulse dose setting that determines 
the actual delivered oxygen dose. Because each device may 
deliver a different amount of oxygen, the maximum bolus size 
is not consistent across all manufacturers. Remember, with 
continuous flow, the oxygen output is prescribed in liters  
per minute. Therefore, variation in bolus volumes mean that  
2 mL/min is not the equivalent of setting 2 on every POC. 

Similarities between continuous flow 
and pulse dose oxygen delivery

Efficacy

Clinical studies have shown intermittent flow (IF) devices to  
be effective.2 Today’s POCs have become compact and 
lightweight enough that patients may be able to have a more 
active lifestyle while still receiving the necessary supplemental 
oxygen they need. 

Conclusion
Many physicians agree that physical activity is beneficial 
for many COPD patients and may reduce the likelihood of 
exacerbations.4 For these reasons, physicians may find that 
portable oxygen concentrators, with their clinical benefits and 
low weight, are a viable solution for many of their patients. 

Want to learn more?
Interested in learning more about how to prescribe for portable oxygen concentrators? Contact your ResMed 
representative to request a prescription pad or visit ResMed.com/OxygenIsLife. Don’t know your representative? 
Contact ResMed customer service at (800) 424-0737 and we’ll gladly help you. 


