Visualising early lung disease in CF:
the emergence of MRI

Jane C Davies

The potential of magnetic resonance imag-
ing (MRI) in lung imaging appears to be
increasing year-on-year;' having previou-
sly been considered a tool unlikely suitable
for an air-filled organ, both hyperpolarised
gas and more standard approaches are gen-
erating new interest within the field of
cystic fibrosis (CF). The lack of radiation
involved is an attractive feature, but are
new outcome measures really needed, and
if so, in which particular groups?

There is now widespread recognition
that lung disease begins early in CE but
can remain undetected and therefore
potentially inadequately treated. In par-
ticular, forced expiratory manoeuvres
measured by spirometry lack sensitivity:
alternative techniques such as multibreath
washout-derived lung clearance index
(LCI), high-resolution CT scanning and
bronchoalveolar lavage assessment of
inflammation are all abnormal in propor-
tions of infants with completely normal
spirometry. Evolving acceptance of this
issue by regulatory agencies is evidenced
by the recent approval of several paediatric
drug trials based on these outcome mea-
sures (Clinicaltrials.gov: NCT02742519,
NCT02950883). As the care of patients
with CF improves, lung function may in
fact remain well-preserved into later life.
In older patients with normal spirometry,
both LCI*> and hyperpolarised helium
MRI (HeMRI)®> are able to detect a
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significant response to the cystic fibrosis
transmembrane conductance regulator
(CFTR) potentiator, ivacaftor lending
support to the use of such new agents
even in subjects with apparently healthy
lungs, who may be those with the greatest
long-term potential to benefit. Thus, the
case seems to be well made that outcome
measures with enhanced sensitivity are
urgently needed.

The study by Marshall et al* was a
head-to-head comparison of spirometry,
LCL CT and MRI (both *He and conven-
tional) in children aged 6-16 years;
patients with CF were stable with normal
spirometry and were compared with age-
matched healthy controls. As expected,
LCI and CT revealed changes in children
with CE, but *HeMRI possessed the great-
est sensitivity, being abnormal in all but
two cases (89%); in fact, these two had an
atypical diagnosis and the R117H-7T
mutation. Disease was quantified in one
of two ways, % of unventilated lung and
coefficient of variation (patchiness) of gas
distribution, the former giving the greatest
sensitivity and being well visualised on the
examples presented.

So where does this study leave us?
While the data contribute to the growing
body of evidence supporting hyperpo-
larised gas MRI for lung imaging, the
availability of the technique remains
limited. The authors speculate that the
use of '’Xe could reduce costs and
broaden the applicability of the test. In
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parallel, several teams are developing MRI
techniques which are not dependent on
hyperpolarised gas inhalation® and which,
should they become sufficiently discrimin-
ating, may provide an alternative
approach. Taken together, these studies
provide encouraging evidence that MRI
for lung disease may be coming of age.
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