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Letter to the editor: 

 

We thank Dr. Raoufy and colleagues for their interest [Raoufy et al, AJRCCM 2016] 

in our Pulmonary Perspective article(1). While we were not able to cover all aspects 

of the vast literature on complex systems, the concept of controllability(2) is indeed 

one of considerable interest, resulting in either too much or too little regularity in 

complex systems. Such observations have implications not only for better 

understanding of the underlying system, but also as a potential means of assessing 

control or stability of disease. In fact, previous work in infants has provided 

physiological insight into how control of breathing evolves with maturation(3-5), not 

least the remarkable ability of the respiratory system to reset itself to a former state of 

control, manifest as a decrease in short-range correlation when control goes awry(6). 

 

In terms of adoption into clinical practice, the application of these ideas to study the 

breathing pattern may translate most readily to the intensive care unit or sleep clinic 

setting, where continuous monitoring of breathing is the norm. While monitoring of 

breathing is as yet uncommon in the clinical management of asthma, the work of 

Shirazi et al(7) and Raoufy et al(8) particularly in patients with well-controlled versus 

uncontrolled asthma suggest that such analyses may also be useful within this context. 

The advent of widely available portable or wearable health monitoring devices may 

further strengthen these applications.  

 

Furthermore, the authors’ use of machine learning methods to aid classification(8) 

enables one to objectively take into account the large number of dimensions necessary 

to assess complex systems, and ascribe importance to variables which have high 

predictive value and discard those which do not. It could be argued that such 
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classification methods are of limited use as they are based on empirical or 

phenomenological observations rather than physiological understanding of the 

underlying pathology. However, they are valuable for hypothesis generation, and 

should always be affirmed by clinical intuition and practicability. More relevant to the 

present context, identification of highly ranked variables derived from complexity 

analyses would allow us to deduce whether or not controllability or adaptability are 

important features in respiratory disease. This would provide further validation for the 

clinical utility of the systems approach. 
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