Sugar coating bronchiectasis

Michael Loebinger

Bronchiectasis is a condition characterised
by damage and dilatation of airways.
Clinically, this manifests with productive
cough and recurrent infective exacerba-
tions. The importance of bronchiectasis is
increasingly becoming recognised with
data demonstrating an increased preva-
lence and significant associated morbidity,
mortality and healthcare burden.'  This
has stimulated a surge in interest from
academics and industry alike, with the
start of several multicentre clinical trials.
These have however been limited in part
by the heterogeneity of bronchiectasis,
with multiple different causes and signifi-
cant variability in disease progression.®
The development of bronchiectasis sever-
ity scoring systems* has helped to stratify
patients into prognostic groups; however,
the underlying basis for much of this het-
erogeneity has not been determined.

In Thorax, Taylor et al’ investigate
one possible genetic predisposition to a
worse bronchiectasis phenotype. They
used the well-published, prospective
cohort from the BLESS trial, which
assessed the impact of long-term erythro-
mycin on exacerbation rate.® They focus
their attention on the ability of the 112
patients to secrete histo-blood group anti-
gens which is known to be a genetically
determined autosomal trait encoded by
the FUT2 gene.” This gene encodes fuco-
syltransferases, which act to attach fucose
to disaccharide precursors and hence
control the expression of ABO antigens
on the epithelial mucin glycans (‘secre-
tors’). Approximately 25% of the popula-
tion are known to be homozygous for
nonsense mutations in the FUT2 gene
which results in an inability to produce
antigens on the epithelial surface and an
absence of ABO antigens on secreted
mucins, providing a different mucin
glycan phenotype (‘non-secretors’).” *
Microbes may use these carbohydrates for
adherence, invasion, induction of viru-
lence genes and as sources of carbon.®
Differences in such glycosylation between
secretors and non-secretors may therefore
impact the host—pathogen interaction, and
previous studies have demonstrated that
secretors are more susceptible to certain
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pathogens such as Norovirus and respiratory
viruses such as influenza, rhinovirus and
respiratory syncytial virus,” but less to others
such as Candida albicans, Haemophilus
influenzae,  Neisseria ~ meningitidis  and
Streptococcus pneumoniae.®

This study demonstrates that the secre-
tors, with functional FUT2 genes, have a
more severe bronchiectasis phenotype.
The mean FEV1% predicted at baseline
was 61.6% in those with two functional
alleles (SeSe) compared with 74.5% in
those with a non-secretor (sese) genotype.
Furthermore, secretors had significantly
more exacerbations in the year prior to
the trial (mean 5.77 vs 4.07) and in phys-
ician defined exacerbations during the
prospective year of follow-up (mean 2.03
vs 1.15); however, differences in the time
to next exacerbation were not statistically
significant. Data are not provided on
other measures of severity, in particular
CT scanning and bronchiectasis severity
scoring tools FACED or Bronchiectasis
Severity Index which would have signifi-
cantly improved the characterisation of
these patients.* Unlike other conditions,
such as Crohn’s disease, where secretor
status has been demonstrated to confer
risk of the disease,'’ there was no
increased secretor prevalence in the bron-
chiectasis cohort compared with popula-
tion studies. This suggests that secretor
phenotype was not an underlying cause or
predisposing factor for bronchiectasis.
This should however be examined further
in a larger case—control study on an inde-
pendent population. Secretor status may
however affect the clinical course and
severity of the established disease.

The underlying mechanism for the pos-
sible effects on bronchiectasis is unknown.
The authors postulate that the differences
in the mucin glycan phenotype provide
the basis for an alteration of the microbial
environment leading to increased infec-
tion and exacerbation and a worse clinical
course. They assess the microbial environ-
ment with molecular microbiology techni-
ques using 16S rRNA sequencing rather
than standard microbial culture, following
a prior publication from the same group
demonstrating association of data from
this methodology with clinical outcomes
(using the same group of patients as in
this study).'® Secretors are shown to be
more likely to have a ‘Pseudomonas sp.
dominated” sample on sequencing and

one hypothesis is therefore that the glycan
differences lead to an increased suscepti-
bility to Pseudomonas infection and a less
favourable clinical course. However, as
the authors acknowledge, the lack of
Pseudomonas fuctose catabolism or adher-
ence mechanisms specific for (1,2) fucosy-
lated glycan makes a direct link less
likely.” The alternative hypothesis that
more subtle changes in the microbial com-
munity between secretors and non-
secretors could lead directly to a worse
prognosis or via the increased susceptibil-
ity to Pseudomonas was also not sup-
ported by the lack of demonstrable
difference in the microbiome analysis.
This later finding is at odds with Crohn’s
disease whereby differences in secretor
status have been shown to lead to altera-
tions in the compositional and functional
levels of the microbial community of the
colon from molecular microbiology and
metabolomics  studies.’®> '* The final
hypothesis is that viral infection leads to
increased exacerbations, lower lung func-
tion and increased use of antibiotics that
lead to increased susceptibility to
Pseudomonas infection. There is no direct
evidence for this proposal but weak
support from the fact that secretors are
more susceptible to viral infections'® and
recent data demonstrating that viruses are
more commonly detected by PCR in
patients with bronchiectasis during an
exacerbation than at stable state."® Further
studies would need to be performed
directly assessing viral load during
exacerbations.

The association between secretors and a
more severe bronchiectasis phenotype is a
plausible outcome as secretors have had a
similar negative prognostic effect in
patients with asthma, with secretors
having a significantly higher risk of being
a severe and regularly exacerbating patient
with asthma in a case—control analysis.®
However, the situation in asthma is com-
plicated by other studies suggesting that
non-secretors are overrepresented and
potentially more predisposed to asthma
and wheeze in both adults and children.'”
Furthermore, the assessment of the role of
secretor status in other chronic respiratory
disease muddies the water still further.
There was no relationship between secre-
tor status and severity or age of onset of
chronic Pseudomonas infection in a retro-
spective study of 880 patients with cystic
fibrosis (CF).'® A study in 1017 patients
with COPD demonstrated the reverse
association in comparison with this study,
with non-secretors demonstrating more
severe disease based on spirometry."? It is
unknown whether these differences point
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to an inconsistent effect or relate to the
different underlying chronic pathologies,
for example, COPD severity may be less
driven by infection and changes in the
microbial community, and changes in
CF due to FUT2 status may be masked
by the differing epithelial and mucus
environment in these patients. However,
viral infections have similarly been
implicated as having a role in some
exacerbations in these other chronic
respiratory conditions.?’

In any event, the data presented in
this issue are from a small number of
patients based on a single centre study
with no external validation cohort.
Furthermore, the inclusion criteria for
patients in the original study selected a
generally severe population, limiting the
ability to demonstrate differences in
severity of disease between the secretor
types. Consequently, while these data
are interesting, significant caution is
required and the study would need to be
repeated in different, independent bron-
chiectasis populations including a wider
range of severities and potentially differ-
ent bronchiectasis aetiologies.

There are few other studies that have
looked at potential gene associations in
bronchiectasis, with mannose binding
lectin®!  and matrix metalloproteinase
gene variants*® implicated in modifying
bronchiectasis severity and conflicting
reports on the association of Killer cell
Immunoglobulin-like Receptors (KIR) and
Human Leukocyte Antigen (HLA)-C type
with susceptibility to bronchiectasis.>® **
Bronchiectasis is also included in the UK
100 000 genome project where the whole
genome sequencing approach may provide
new genetic associations. This study is
interesting and well performed and if it is
a consistent and repeated finding in further
studies, together with more evidence relat-
ing to the underlying mechanisms, then it
may have implications for clinical manage-
ment of patients with bronchiectasis. It
does give some insight into the factors
relating to pathogenesis and heterogeneity
in bronchiectasis and may potentially help
explain the differences in susceptibility to
certain microbes. This in turn may provide
the opportunity for more targeted moni-
toring strategies, particularly with regard
to microbial status and may also lead to
lower thresholds for therapies in certain
patient groups. The potential alterations to
the microbial community driven by these
genetic changes may also provide different
responses to present therapeutic options in
bronchiectasis, in particular the use of
long-term antibiotics. This study did not

provide data on whether there was any dif-
ference in the response of the secretor and
non-secretor groups to the long-term
macrolide; however, numbers in these sub-
groups would have been low and not
adequately powered to look at this.

There is much still to learn about bron-
chiectasis and the underlying heterogen-
eity, but understanding this further will be
key to adequately designing and stratifying
clinical trials and subsequently being able
to better manage and assess patients
appropriately. Recent studies have started
to try and address this with phenotyping
of patients by different methods such as
by microbe,” molecular microbiology,'
severity scoring system” or clinical pheno-
type.”® The goal of these methods, which
is shared by this study, is to try and move
closer to a precision medicine approach
within bronchiectasis.
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