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Targeted lung denervation (TLD) is a novel bronchoscopic treatment
for COPD GOLD-D patients. The TLD treatment disrupts the peribron-
chial vagal innervation of the airways by radiofrequency energy, and
consequently decreases the release of acetylcholine [1]. TLD has shown
to have a positive effect on the occurrence of COPD exacerbations after
treatment [1]. Recently, it was shown that 3 years after TLD treatment
the lung function was stable compared to before treatment [2]. How-
ever, it is not known how this relates to the lung function decline before
treatment. Therefore, our aim was to investigate the annual decline in
FEV; before and up to 3 years after TLD.

We included patients who underwent TLD in the AIRFLOW-1 [3] or
AIRFLOW-2 [1] trials in 5 study sites with the highest patient enrolment
and who completed the 3 year follow up (FU) visit. Local teams such as
referral hospitals and patients’ primary care teams were contacted to try
to obtain as many pre-treatment spirometry results as possible. To be
able to calculate a reliable decline in FEV;, we only included patients for
which we were able to obtain at least 4 pre-treatment spirometry results
within at least the preceding 2 years prior to their TLD procedure. At
baseline and annually for up to 3 years after treatment, patients visited
the study-sites and performed spirometry measurements according to
the study protocol. The studies were approved by the ethics committees

of all participating hospitals and all patients provided informed consent.

In the selected study sites, 61 patients were treated of whom 23 did
not complete the 3 year FU and of 20 patients we were not able to obtain
reliable pre-treatment spirometry results. Therefore, 18 patients fulfilled
our inclusion criteria for this analysis (50% male, mean age 62 + 6 years,
FEVy: 38 + 10% of predicted, FVC: 90 + 16% of predicted). Table 1
shows the FEV; and FVC over time. FEV; was not statistically signifi-
cantly different between the different time points (Repeated measure
ANOVA: F = 2.70, p = 0.08), while FVC was only statistically signifi-
cantly different between the 1 and 2 year FU time point (F = 4.99, p =
0.014). The mean annual decline in FEV; before treatment was —59 +
61 mL/year and after treatment —20 + 51 mL/year, which was statis-
tically significantly different (p = 0.041, paired sample t-test) (see
Fig. 1).

Our results show that the FEV; did not significantly decrease
compared to baseline at 3 years after treatment. It could be that our
findings are an overestimation and positively influenced by the fact that
we only included patients who visited the study-sites at 3 year FU and
had at least 4 pre-treatment FEV; results over a 2 year period. However,
our results are comparable with the recently published paper of Pison
et al. who also showed that the lung function did not change at 3 years
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Table 1
Lung function outcomes at baseline and up to 3 year follow up after TLD
treatment.

Baseline 1 year 2 year 3 year F p-
follow up follow up follow up value
FEV,, 1.05 + 1.09 + 1.05 + 0.99 + 2.70  0.080
liter 0.32 0.40 0.38 0.35
FVC, 3.09 + 3.22 + 297 + 3.00 £ 4.99 0.014
liter 0.78 0.74* 0.75*% 0.76

Data are presented as mean + standard deviation. Repeated-measures ANOVA
was used to test for differences between the different timepoints.

FEV;: Mauchly’s test indicated that the assumption of sphericity had been
violated (X3(5) = 12.82, p = 0.025), therefore Greenhouse-Geisser corrected
tests are reported (e = 0.69). FVC: Mauchly’s test indicated that the assumption
of sphericity had been violated X3(5) = 13.33, p = 0.021), therefore
Greenhouse-Geisser corrected tests are reported (e = 0.64). FVC was only sta-
tistically significantly different between the 1 and 2 year follow up time point.
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Fig. 1. Decline in Forced Expiratory Volume in 1 s (FEV;) before and after
targeted lung denervation

FEV;: Forced expiratory volume in 1 s, mL: milliliter.

Baseline and post-treatment FEV; are shown as mean (+standard deviation).
Redline: change in FEV; during trial and after treatment; blue line: mean
decline in FEV; before treatment, dotted line: predicted trend based on the
mean decline before treatment.(For interpretation of the references to colour in
this figure legend, the reader is referred to the Web version of this article.)

after TLD treatment in 74% of the AIRFLOW-1 study patients who
completed 3-year study FU [2]. Furthermore, a control group is lacking
with information on the actual decline in lung function over time in this
specific patient group. Currently a large clinical trial with 5 year follow
up is underway (Airflow-3, NCT03639051) [4] which has the potential
to confirm our results.

The decline in FEV; before treatment in our patients (59 mL/year)
was in line with a review that reported an average FEV; decline in GOLD
stage III patients of 56-59 mL/year [5]. Of course, as COPD progresses
and the FEV; decreases the decline in FEV; will also flatten. However,
the FEV; decline after treatment in our population (20 mL/year) was
66% lower compared to before treatment, and also lower than the 23
and 34 mL/year found earlier in GOLD stage IV patients [5].

There is previous documentation that frequent COPD exacerbations
were associated with a more rapid lung function decline [6]. Therefore,
the amelioration of the decline in FEV; may be explained by the previ-
ously reported decrease in COPD exacerbations after TLD treatment [1].
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In contrast, no difference in FEV; decline was found in a study that
investigated tiotropium versus placebo, while there was a significant
reduction in exacerbation frequency in the tiotropium-group compared
to the placebo-group [7]. However, this study did not have information
on pre-treatment spirometry results. It would have been interesting to
have been able to investigate whether the difference between
pre-treatment and post-treatment exacerbation rate was associated with
the lung function decline following treatment. Unfortunately, the
exacerbation rate before treatment was not captured in this study and
our sample size is too small for such analysis. Other potential reasons for
the amelioration in lung function decline after TLD could be a positive
effect of the treatment on bronchial hyperreactivity and/or airway
inflammation [8,9]. Recently, a systematic review also showed that
pharmacotherapy ameliorated the rate of lung function decline with a 5
mL/yr reduction in favor of active treatment arms [10]. Nonetheless, the
evidence of the effect of TLD on both outcomes needs to be investigated
further. A further explanation could be due to the patient’s having
frequent respiratory specialist care as part of the clinical trial for the 3
years following their TLD. However, we perceive this to likely only have
asmall role, due to the patients selected having already been undergoing
lung function monitoring, and thus likely already to be under care of a
physician for their COPD.

To conclude, our results show that the lung function remained stable
up to 3 years after TLD treatment and that the annual rate of decline in
FEV; decreased after treatment. The currently executed AIRFLOW-3
trial is currently recruiting and will hopefully confirm our results and
explore whether a reduction in COPD exacerbation is the explanation for
our findings.
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