SUPPLEMENTARY MATERIAL.:
Supplement to Methods:
Selection criteria:

Prospective non-randomized and randomized controlled trials (RCT) were included
provided pre- and post-intervention data (absolute numbers) or mean difference (between pre-
and post-intervention) was available. We included prospective non randomized consecutive case
series but excluded case reports. Prospectively conducted multicenter cohort studies with
retrospective analyses were also considered eligible for inclusion. However, retrospective cohort
studies, as well as studies that reported data in median and inter-quartile range were excluded.
Trial flow:

Figure 1 summarizes the results of the inclusion and exclusion process. As a general rule,
for multiple publications of the same trials, we intended to include only the most recent one. As a
result, the studies by Yim et. al (E1), Toma et. al (E2), Snell et. al (E3), Hopkinson et. al (E4),
and Venuta et. al (E5) were excluded as most of the data from these cohorts was in fact included
in the analysis of the multicenter registry study by Wan et al (E6). However, as an exception to
this rule, in order to avoid contamination bias and over-representation of study participants in our
analyses, we had to exclude the most recent publication of Venuta (E7), since the two studies
(E6, E7) had some of the participants in common and more importantly the short-term data by
Venuta et. al (E5) was not separable from Wan et. al’s study (E6). Some of the participants in the
studies by Wood et. al (E8) and Sterman et. al (E9) were in common. We, therefore, included the
latest publication on this cohort by Sterman et. al (E9) which also reported long term follow up
data with a larger cohort. The study by Refaely et. al (E10) shared the same participants with that

of Criner et. al (E11). Therefore, the former was excluded from our analyses. For analysis of



bronchial thermal vapor ablation (BTVA), we shortlisted 3 studies (E12-14), however, only one
study (E13) was included as this study reported the longest follow up data and the other two
were publications of the same cohort.

Data abstraction:

Data were extracted on a pre-specified worksheet. This included first author’s name, year
of publication, number of study participants, their age and sex distribution, presence of co-
morbidities besides chronic obstructive pulmonary disease (COPD), type of bronchoscope lung
volume reduction (BLVR), country of origin and study design. For the analyses, we recorded the
mean of pre- and post-BLVR, and where necessary the mean difference with SD or 95% Cls for
the following: the forced expiratory volume in 1 second (FEV,), forced vital capacity (FVC),
total lung capacity (TLC), residual volume (RV) and diffusion lung capacity of carbon monoxide
(DLCO); the six minute walk distance (6 MWD) and the St. George’s Respiratory Questionnaire
(SGRQ). For any included study, where such information was not complete for a particular
outcome of interest, this information was not included. In any included study, if outcomes were
assessed at different time points, we obtained the data available for the longest follow up. Where
DLCO was available in mmol/min/kPa units, we used the conversion factor of 0.335 to obtain
data in ml/min/mmHg (E15). 6 MWD reported in feet (ft) was converted into m, using the
formula; 1 ft = 0.3048 m. Standard errors (SE) were converted into SDs using the formula; SD =
SE x (\n). For RCTs, comparing lung volume reduction with either control or an active
comparator, we extracted data only for the cohort that received BLVR. Some of the datasets in
the studies by Kramer et. al (E16) (NCT01181466) and Herth et. al (E15) was in fact, included in
the study by Magnussen et. al (E17) (NCT00884962, NCT01051258, NCT 01181466).

Therefore, for our analyses, we analyzed the data for FEV1, FVC, 6 MWD and SGRQ only from



Magnussen et. al’s study (E17) and excluded this data from Kramer et. al (E16) and Herth et. al
(E15) to avoid over-representation of the same study participants. However, since Magnussen et.
al (E17) did not report data on DLCO, this was separately abstracted from the studies by Herth
et. al (E15) and Kramer et. al (E16). Similarly, we considered these two studies (E15, E16)
separately for our analysis on safety outcomes, since Magnussen et. al’s study (E17) was not
designed to evaluate these. In the study by Herth et. al (E18) for one-way valves, the
investigators reported separate data for cohorts with collateral ventilation either present (CVV+) or
absent (CV-). Therefore, the outcomes in our analyses were analyzed for these cohorts
separately. The study by Criner et. al (E11) reported separate data on low dose and high dose
hydrogels. We abstracted and analyzed the data separately. Only SGRQ data from the studies by
Herth et. al (E19) and Slebos et. al (E20) was included for analysis, as the data for other
outcomes was not available in absolute numbers.
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Supplement Tables

Table E 1: Tests of heterogeneity and publication bias for primary outcomes.

Sub group Outcomes | Heterogen | Begg and Mazumdar Rank correlation test
analyses eity
(1% index)

One-way FEV, 80.52 Kendall's tau b (corrected for ties, if any) is 0.32, with a 2-tailed
p-valug of 0.26 (based on continuity-corrected normal
approximation).

valves

6MWD 63.77 Kendall's tau b (corrected for ties, if any) is 0.19, with a 2-tailed
p-valug of 0.46 (based on continuity-corrected normal
approximation).

SGRQ 98.43 In this gase Kendall's tau b (corrected for ties, if any) is -0.38,
with a 2-tailed p-value of 0.22 (based on continuity-corrected
normal(approximation).

DLCO 37.92 In this ¢ase Kendall's tau b (corrected for ties, if any) is 0.00, with
a 2-tailed p-value of 1.00 (based on continuity-corrected normal
approximation).

FvC N/E N/E

TLC 94.96 In this ¢ase Kendall's tau b (corrected for ties, if any) is 0.66, with
a 2-tailed p-value of 0.29 (based on continuity-corrected normal
approximation).

RV 85.97 In this ¢ase Kendall's tau b (corrected for ties, if any) is 0.00, with
a 2-tailed p-value of 1.00 (based on continuity-corrected normal
approximation).

BioLVR FEV, N/E N/E

6MWD 0.00 In this ¢ase Kendall's tau b (corrected for ties, if any) is -0.66,
with a 2-tailed p-value of 0.29 (based on continuity-corrected
normal(approximation).

SGRQ 26.05 In this ¢ase Kendall's tau b (corrected for ties, if any) is 0.00, with
a 2-tailed p-value of 1.0 (based on continuity-corrected normal
approximation).

DLCO N/E N/E

FvC N/E N/E

TLC N/E N/E

RV N/E N/E

LVRC FEV, N/E N/E

6MWD N/E N/E




SGRQ N/E N/E

Airway by- FEV, N/E N/E
pass stent 6MWD N/E N/E
SGRQ N/E N/E

DLCO N/E N/E

FvC N/E N/E

TLC N/E N/E

RV N/E N/E

FEVindicates forced expiratory volume in the first second

6 MWD indicates six minute walk test distance

SGRQ indicates St. George’s Respiratory Questionnaire

DLCO indicates diffusion capacity of the lung for carbon monoxide
FVC indicates forced vital capacity

TLC indicates total lung capacity

RV indicates residual volume

BioLVR indicates studies using sealants.

LVRC indicates lung volume reduction coils

N/E indicates that the data was not estimable




Table E 2: Tests of heterogeneity and publication bias for secondary outcomes.

Sub group Outcomes Hetero | Begg and Mazumdar Rank correlation test
analyses geneity
(1
index)
One-way valves | Pneumonia 0.00 In this case Kendall's tau b (corrected for ties, if any) is 0.09, with a
2-tailed p-value of 0.76 (based on continuity-corrected normal
. approximation).

(distal to valve) PP )

Pneumothorax 27.19 In this case Kendall's tau b (corrected for ties, if any) is 0.60, with a
2-tailed p-value of 0.03 (based on continuity-corrected normal
approximation).

Valve migration 72.16 In this case Kendall's tau b (corrected f_or t_ies, if any) is 0.28, with a
2-tailed p-value of 0.36 (based on continuity-corrected normal
approximation).

BioLVR Pneumonia 0.00 In this case Kendall's tau b (corrected for ties, if any) is 0.66, with a
2-tailed p-value of 0.29 (based on continuity-corrected normal
(treatment- approximation).
related)
COPD 85.12 In this case Kendall's tau b (corrected for ties, if any) is 0.66, with a

exacerbations
(treatment-

related)

2-tailed p-value of 0.29 (based on continuity-corrected normal
approximation).

BioL VR indicates studies using sealants.

COPD indicates chronic obstructive pulmonary disease.




Supplement figures:

FIGURE LEGENDS FOR SUPPLEMENTARY FIGURES:

Figure E 1. Change in FVC.

The diamond reflects the 95% confidence interval of the pooled estimate of mean difference.
Cl indicates confidence intervals.

‘BioLVR’ indicates studies using sealants/hydrogels.

‘BTVA’ indicates studies that used bronchial thermal vapor ablation.

‘Stents’ indicates studies using air way by-pass stents.

‘Valves’ indicates the subgroup of studies that used one way one-way valves.

FVC indicates forced vital capacity in liters.

Figure E 2. Change in TLC.

The diamond reflects the 95% confidence interval of the pooled estimate of mean difference.
Cl indicates confidence intervals.

‘BioLVR’ indicates studies using sealants/hydrogels.

‘Stents’ indicates studies using air way by-pass stents.

‘Valves’ indicates the subgroup of studies that used one way one-way valves.

TLC indicates total lung capacity in liters.

Figure E 3. Change in RV.

The diamond reflects the 95% confidence interval of the pooled estimate of mean difference.
Cl indicates confidence intervals.

‘BioLVR’ indicates studies using sealants/hydrogels.

‘BTVA’ indicates studies that used bronchial thermal vapor ablation.

‘Stents’ indicates studies using air way by-pass stents.



“Valves’ indicates the subgroup of studies that used one way one-way valves.

RV indicates residual volume in liters.

Figure E 4. Change in DLCO.

The diamond reflects the 95% confidence interval of the pooled estimate of mean difference.

Cl indicates confidence intervals.

‘BioLVR’ indicates studies using sealants/hydrogels.

‘BTVA’ indicates studies that used bronchial thermal vapor ablation.

‘Valves’ indicates the subgroup of studies that used one way one-way valves.

DLCO indicates diffusion capacity of the lung for carbon monoxide measured in ml/min/mmHg.
Figure E 5. Incidence rate of Pneumonia (distal to valve).

The diamond reflects the 95% confidence interval of the pooled estimate of mean incidence rate.
Cl indicates confidence intervals.

Figure E 6. Incidence rate of Pneumothorax (valve or procedure related).

The diamond reflects the 95% confidence interval of the pooled estimate of mean incidence rate.
Cl indicates confidence intervals.

Figure E 7. Incidence rate of valve migration.

The diamond reflects the 95% confidence interval of the pooled estimate of mean incidence rate.
Cl indicates confidence intervals.

Figure E 8. Incidence rate of treatment related COPD exacerbations with BioLVR.

The diamond reflects the 95% confidence interval of the pooled estimate of mean incidence rate.
Cl indicates confidence intervals.

BioL VR indicates studies using sealants/hydrogels.

COPD indicates chronic obstructive pulmonary disease.



Figure E 9. Incidence rate of treatment related COPD exacerbations with LVRC.

The diamond reflects the 95% confidence interval of the pooled estimate of mean incidence rate.
Cl indicates confidence intervals.

COPD indicates chronic obstructive pulmonary disease.

LVRC indicates studies using lung volume reduction coils.

Figure E 10. Incidence rate of treatment related Pneumonia with BioLVR.

The diamond reflects the 95% confidence interval of the pooled estimate of mean incidence rate.
Cl indicates confidence intervals.

BioLVR indicates studies using sealants/hydrogels.
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Figure E 4.
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Figure E 5.
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Figure E 6.
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Figure E 7.

Study name

Rate  p-Value
Wan 2006 0021 0480
Sermen 2010 006 0480
Sciurba 2010 01% 002
Chung 2010 1563 0317
Sartini 2011 0100 0480
Ninene 2012 0061 0480
Herth2012 onr 0000

0015 0035

Rate and 95% CI

-0.50

-0.25

Decreased Incidence rate

0.00

Increased Incidence rate




Figure E 8.
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Figure E 9.
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