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FROM THE EDITOR

Volatolomics – a diagnostic aid in many  
diseases, including cancer

Although it has become increasingly 
apparent using mass spectroscopy 
and other modern techniques 
to detect and often quantify 

molecules at very low density, the question 
is not whether it is useful in diagnosis of 
diseases, but whether it can have a broader 
spectrum of use in the future. This claim has 
been gathering momentum since the early 
1990s [1] and has now reached a level of 
sophistication when there is genuine belief 
that it will be a useful aid in diagnosis [2]. 
Pauling was the first to use gas-liquid partition 
chromatography, but newer techniques 
involve specifically capped gold or platinum 
nanoparticles coated with receptors [3]

Odours from body fluids can be 
characteristic and certainly can change 
considerably with the onset of stress and 
disease. Our sweat has chemicals that others 
can detect at extremely low concentrations 
(including pheromones), and some animals 
have receptors in their nasal epithelia* that 
can outdo the performance and sensitivity 
of some of the most modern and elaborate 
spectrometric and meterometric techniques.  
Apart from sweat, urine has long been tested 
by tasting for the presence of sweetness for 
its connection with diabetes. Feces can also 
liberate some tell-tale odours. But the breath 
may be one of the best sources of volatile 
biomarkers to explore. Examining the breath 
odour of patients was used long before the 
time of Hippocrates [2]. In all probability the 
Chinese and perhaps many races from time 
immemorial have smelt the breath of sick 
patients (part of the skill of the “medicine 
man”, e.g. the renowned Zhang Zhongjing). The 
breath of a bipolar patient will be distinctly 
different in depression than hypomania. Not 
only might it be used in mental health and 
many physical disorders, it is possible that one 
might distinguish cancerous and  
non-cancerous growth in the body. Three 
factors seem to be important in taking this aid 
to diagnosis further: first, far more information 
is needed from many independent studies; 
second there is the question of the practicality 
relative to other procedures, such as blood 
sampling; and third there remains the problem 
that the flora and fauna of the body might be 
responsible for different volatile biomarkers in 
the breath under many changing circumstances 
in the individual, which will almost certainly 
contribute substantially to the difficulty in 
making a clear diagnosis of some underlying 

condition. These issues make the problem of 
setting any base-line a headache. 

Taking a patient over a short-term of 
examination, changes might well reflect 
disturbances in the metabolomics of the 
body, discussed in one of our previous 
articles in relation to cancer [4]. This will 
make interpretation of changes in the volatile 
biomarker “signatures” or “profiles” for the 
individual patient very difficult, but at this 
stage, Haick’s group [2] are more concerned 
with the patterns in subpopulations where a 
profile has some common features in a group 
of patients suffering from similar conditions. 
In their work, clustering analysis seemed to 
give greater similarities between cancerous 
conditions, with sub-clustering being apparent 
in diseases that have a high inflammatory 
activity (e.g. inflammatory bowel disease). 
Some diseases did have distinctive profiles, 
including chronic kidney disease and pre-
eclampsia. They have explored a range of 
other conditions; Parkinsonism, pulmonary 
artery hypertension, and six different types 
of cancer. It seems there is a very long way 
to go before more disorders and diseases 
might show truly distinctive patterns. There 
is also the possibility that there are volatile 
biomarkers not yet perceived as being 
important in diagnosis, such as a product from 
an altered enzyme function in the body due to 
a gene mutation. 

Volatolomics can have its place in medicine if 
it builds on past experience, however anecdotal 
this may seem at present. Regarding cancer 
in particular, inputs from regulatory agencies 
indicates that it would have great promises 
for screening in the far future, but its first 
application might be in monitoring aspects 
of the cancer or as complementary approach 
for existing methods, such as low –dose CT. 
As Dr Haick says - “Although it has, however, 
been under extensive research in the last 40 
years, it has failed to pave its way towards daily 
clinical application. This is mainly due to the 
lack of comprehensive evidence that different 
pathophysiological processes result in distinct 
breath volatolomes. We have made good 
advances in providing part of this evidence – 
something that will soon be shared with the 
scientific committee” [2].

* I am reminded of a surgeon with whom I once worked, 

who was convinced that just before death dying patients 

gave off a characteristic odour to which most (if not all) of 

us are insensitive, but this resonates with a news-item about 

a dog in a care-home that would lead nurses to a room in 

which a patient was in extremis or had just died.

Denys Wheatley
Editor
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