
Temperature of central versus peripheral fractions of exhaled air 

in subjects without and with airway diseases 

Measurement of exhaled breath 
temperature (EBT) has been suggested as a 
method to detect and monitor airways 
pathology. Sampling of portions of exhaled air 
at different time points of deep uniform 
exhalations could allow assessment of the 
relative contribution of central (Caw) versus 
peripheral airways (Paw) to the overall thermal 
balance, which could be used to characterize 
different disease states.  

We developed a fast reacting mini 
inflatable balloon valve system operated by a 
computer based pneumatic controller to allow 
sampling of different portions of exhaled air. 
The system has the size of a standard 
mouthpiece and is mounted on a hand-held 
device for EBT measurement (X-halo, 
Delmedica Investments, Singapore), Figure 
1A&B. It is individually calibrated and allows 
sampling air of Caw (the initial third of the 
exhaled air volume) and of Paw (the last third 
of the air volume), Figure 2. Switching between 
the two measurement modes is made by 
specially designed software  

Measurements were made in subjects 
without respiratory disease (N), in patients with 
controlled (A-C) and exacerbated asthma (A-E), 
and in COPD (C) patients.  
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Background 

Methods 

In N switching from Caw to Paw 
sampling increased EBT by 0.20ºC 
(range 0.15÷0.25), screen printout 
shown on Figure 3. 

Representative printouts for A-C 
(increase 0.45ºC, 0.30÷0.50), A-E 
(increase 1.10 ºC) and in a severe C 
(drop by -0.20ºC) are shown on Figures 4, 
5, & 6.  

  

Measuring differences between central and 
peripheral EBT allows capturing  a clear signal 
that could help characterize different airway 
disease phenotypes and monitor their control.  
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Each individual measurement  involved three steps: 

1) Measurement of the integral EBT (valve system 
locked into position driving all the exhaled air into 
the device). 

2) Measurement of the fractional EBT from the 
central airways. 

3)  Measurement of the fractional EBT from the 
peripheral airways. 


