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WHAT IS BEING MEASURED?

RNA translates DNA (our genes) into proteins. The transcriptome is the set 
of all RNA transcripts in an individual or a population of cells. The term is a 
portmanteau of the words "transcript" and "genome." Both uneventful div-
ing and DCS trigger changes in the peripheral blood transcriptome. This 
study evaluated the DCS-induced transcriptomic signature in humans and 
looked into what distinguished physiological responses from pathological 
changes. More specifically, the researchers explored the evolution of leu-
kocyte gene expression in human subjects with DCS compared to closely 
matched divers after uneventful diving by means of RNA sequencing. 

dive medicine

Text by Peter Symes

Will it become possible 
to diagnose decompres-
sion sickness through a 
blood test? We take a 
closer look at the impli-
cations of some recently 
published research. 

That decompression causes bub-
bles to form in our tissues, which 
in turn could lead to decompres-
sion sickness (DCS) and serious 
injury, is elementary knowledge 
for any certified diver. 

During our entry-level training, 
many of us have seen bub-
ble formation explained by 
comparing it to a bottle of 
carbonated water that gets 
opened too fast. From there it 
does not require much imagi-
nation to picture how bubbles, 
being physical entities, cause 
problems through mechani-
cal effects, i.e. by physically 
obstructing anatomical func-
tion or biochemical pathways.  
That is probably the mental 
image most of us were left with.

Inflammation
Little were we taught, at least 
at that stage, that there is also 
an inflammatory reaction to 
DCS and that it is a significant 
part of the pathology.

An inflammatory response can 
result from different types of 
injury, irritation, or trauma—
including DCS. Inflammation 
is a complex cellular process 
involving various types of 
immune cells, clotting proteins 
and signalling molecules. 

Because of this complexity, or 
rather the huge number of pos-
sible expressions, a response 
can exhibit a specific signature 
in the form of various proteins 
that get produced as a result. 
This signature can be charac-
teristic for various conditions, 
and therefore possibly consti-
tute a diagnostic tool.

Unique signature?
It thus begs the question of 
whether DCS elicits a response 
that is specific enough to be 
identifiable and detectable in 
blood samples in suspected 
cases. In other words, whether it 
is possible to find blood markers 
that can unequivocally confirm 
decompression sickness.

That is what an international 
team of hyperbaric researchers 
from Norway and Malta set out 
to find out. Their research, pub-
lished in Frontiers in Physiology 
this summer, aimed to “shed 
light on the inflammatory patho-
physiology of DCS and the asso-
ciated immune response.”  

“Such data may potentially 
be valuable in the search for 

novel treatments targeting this 
disease,” the abstract reads. 
Surely sounds promising.

As a result, some other dive 
media were quick to jump to 
conclusions and enthusiastically 
report that this research was 
leading to a blood test that 
would make it easier to diag-
nose DCS.

Perhaps one day it will. But at 
this point in time, such conclu-
sions are premature. 

We conferred with Dr Neal 
Pollock, associate professor at 
Laval University, a frequent con-
tributor to this magazine, and 
our go-to-expert in the field of 
hyperbaric research.

The conducted research is a 
pilot trial, which indeed showed 
there are some cytokine and 
leukocyte responses that 
appear to be strong in decom-
pression sickness. (Cytokines are 
a broad category of small pro-
teins which act as signal mol-
ecules that play an important 
role in the immune response.)

It should also 
be noted 
that the 
study was 
conducted 
on a quite small 
number of cases, 
and it lacked base-
line measures such 
as knowing what the 
patients' status were 
prior to their dives. 
(Both these 
limitations were 
addressed by the 
authors in the 
paper.)

Potential
Dr Pollock 
pointed out that 
the value of this 
study is demon-
strating that RNA 
has the potential 
to show physi-
ological changes 
that might be 
important for diag-
nosing and evaluating 
decompression sickness. 
But the odds are against a 
simple test because there is so 
much variability.

Blood Test for Decompression Sickness?
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As matters stand, it requires a 
whole suite of measures, all show-
ing changes pointing in the same 
direction, before it is possible to be 
firmer in the evaluation of a sus-
pected case of DCS.

That said, if a marker could be found 
that could be reliably isolated, and if 
it was truly responsive, it is quite con-
ceivable someone could one day 
come up with a quick test of blood. 

Dr Pollock does not, however, fore-
see that a field test is just around 
the corner as, among other things, 
one has to find something that is 
sufficiently specific to qualify as 
such a marker.

Confounding causes
For starters, inflammation can be 
triggered by many other events 
unrelated to diving, which may 
create the same kind of response.  
Maybe the patient has a virus or 
suffers from a food allergy, which 
could show up in tests.

As Dr Pollock succinctly put it: “Let’s 
say you have somebody who steps 

on a sea urchin or hits some inver-
tebrate that results in an allergic 
response. You then have to be sure 
that the profile of the response you 
saw to the decompression stress was 
different from any one of these other 
common injuries that a diver could 
face. Otherwise, you might want to 
say everybody who runs into a jelly-
fish should be treated for DCS.”

Where you have a broad response, 
and there is so much overlap 
between the different conditions, it 
is really hard to say when one is one 
and when it is another, Dr Pollock 
added. What we are seeing right 
now is the ability to measure gen-
eralized response to stress, which is 
good, but it is not that powerful.

And that is not the end of possible 
complications and challenges, 
which remain to be solved. 

Different cases of DCS can also 
elicit different immune responses.  
For instance, people can get hit in 
a variety of different tissues, which 
would presumably evoke a differ-
ent pattern of response, even in the 

same individual, which makes a sin-
gle diagnostic pattern of response 
unlikely to be seen.

In search of such a pattern, we 
would have to measure a system 
that works with incredible finesse 
and possibly have to look at hun-
dreds of inflammatory responses. 
Ultimately, we may achieve the 
required sensitivity to perform such 
measurements, but we have a long 
way to go before we have that 
capability, Dr Pollock explained.

This study alone is more proof of 
capability than any confirmation 
of what it means for decompres-
sion. The paper does not provide 
any answers, but it does encourage 
more research.

That the desired end-goal remains 
elusive at this juncture, does not 
mean that this line of research is not 
worthwhile either. It is, in fact, quite 
important, as it brings molecular biol-
ogy tools to diving science and that, 
in the long run, could be very useful. 
SOURCE: FRONTIERS IN PHYSIOLOGY
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http://www.xray-mag.com/ARD_MIDE

