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Objective: A meta-analysis was undertaken to evaluate the efficacy and safety of bronchoscopic lung volume 
reduction with endobronchial valves (EBV) for advanced emphysema.
Methods: A systematic search was performed from PubMed, EMBASE, CNKI, Cochrane Library database. 
Randomized control clinical trials on treatment of emphysema for 3-12 months with the EBV compared with 
standard medications and sham EBV were reviewed. Inclusion criteria were applied to select patients with 
advanced emphysema treated with EBV. The primary outcome was the percentage of the forced expiratory 
volume in the first second (FEV1%). Secondary outcomes included St George’s Respiratory Questionnaire 
(SGRQ) score, the distance of the 6-minute walk (6MWD) test, the Modified Medical Research Council 
(MMRC) dyspnoea score, cycle ergometry workload, and the rate of the six major complications at 3 
or 12 months. Fixed- or random-effects models were used and weighted mean differences (WMD), relative 
risks (RR) and 95% confidence intervals (CI) were calculated.
Results: Three trials (565 patients) were considered in the meta-analysis. EBV patients yielded greater 
increases in FEV1% than standard medications (WMD =6.71; 95% CI, 3.31 to 10.10; P=0.0001), EBV 
patients also demonstrated a significant change for SGRQ score (WMD =−3.64; 95% CI, −5.93 to −1.34; 
P=0.002), MMRC dyspnoea score (WMD =−0.26; 95% CI, −0.44 to -0.08; P=0.004), and cycle ergometry 
workload (WMD =4.18; 95% CI, 2.14 to 6.22; P<0.0001). A similar level was evident for 6MWD 
(WMD =11.66; 95% CI, −3.31 to 26.64; P=0.13). EBV may increase the rate of hemoptysis (RR =5.15; 95% 
CI, 1.16 to 22.86; P=0.03), but didn’t increase the adverse events including mortality, respiratory failure, 
empyema, pneumonia, pneumothrax. The overall rates for complications compared EBV with standard 
medications and sham EBV was not significant (RR =2.03; 95% CI, 0.98 to 4.21; P=0.06).
Conclusions: EBV lung volume reduction for advanced emphysema showed superior efficacy and a good 
safety and tolerability compared with standard medications and sham EBV, further more randomized 
controlled trial (RCT) studies are needed to pay more attention to the long-term efficacy and safety of 
bronchoscopic lung volume reduction with EBV in advanced emphysema.
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Introduction

Emphysema is a chronic obstructive respiratory disease 
characterized by destruction of pulmonary elastic tissue 
and hyperinflated lung parenchyma. A great proportion 
of patients with emphysema are suffering uncontrolled 
dyspnoea, decreased pulmonary function and exercise 
tolerance, even after administration of high doses of inhaled 
corticosteroids (ICSs) and long acting bronchodilators. 
Medical therapy is often inadequate, none of the existing 
pharmacotherapy alone or in combination has been shown 
to significantly improve the long-term lung function 
or reduce symptom (1-3). Lung volume reduction 
surgery (LVRS) has been found to alleviate symptoms 
and improve survival rate in a subgroup of patients with 
heterogeneous emphysema (4-6) but the risks of morbidity 
and mortality are excessive. There is no effective therapy 
for advanced emphysema at present. Hence, to find novel 
therapeutic methods is needed. In the past decade, the new 
technology of bronchoscopic lung volume reduction with 
endobronchial valves (EBV) has been applied to clinical. 
Concerns of the less invasive bronchoscopic techniques to 
treat emphysema to achieve the similar beneficial effects to 
LVRS have been developed. 

To date, a variety of noninvasive endoscopic lung volume 
reduction subjects became the center of clinical research 
and developed with the hope of improving the respiratory 
function of these patients. These new techniques include 
EBV, foam sealant, metallic coils, airway bypass stents and 
vapor thermal ablation (7,8), and EBV is the most common 
bronchoscopic lung volume reduction method to treat 
emphysema. 

Bronchoscopic lung volume reduction with EBV are 
one-way blocking devices that stop entry of air into the 
most affected emphysematous zone during inspiration while 
allowing it to escape during expiration in order to induce 
lobar atelectasis (9).

Nowadays, there are published randomized controlled 
trials (RCTs) suggesting the role of EBV in emphysema 
patients (10-12). Some non-controlled studies also reported 
(13-15) clinical improvements in lung volumes, health 
status and exercise tolerance. However, the time of the 
clinical application of the new technology is not long 
enough, and it isn’t much mature. EBV is still being at the 
explorating stage, it might be to bring some complications 
and side effects, such as pneumothorax, hemoptysis, COPD 
exacerbation, death, after the valve implantation. So, the 
aim of this meta-analysis is to evaluate the efficacy and 

safety of the available latest evidence and compare EBV 
with standard medications and sham EBV for the treatment 
of emphysema patients.

 

Methods

Search strategy

We searched PubMed, EMBASE, CNKI, Cochrane Library 
database, from inception to June 2014 using the search 
terms “EBV” or “intrabronchial valves” or “endoscopic lung 
volume reduction”, “bronchoscopic lung volume reduction” 
and “emphysema”. We did not specify population 
restrictions and geographic areas, but the language only 
limited in English and Chinese. Data quoted as unpublished 
or derived from abstracts were not used. Reference lists of 
all primary studies and review articles were screened for 
additional references. 

Inclusion and exclusion criteria

Studies fulfilling the following selection criteria were 
included in this meta-analysis: (I) emphysema patients 
treated with EBV and sham EBV or standard medications 
according to the Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) guidelines; (II) RCTs that enrolled 
emphysema patients with forced expiratory volume in one 
second (FEV1) of 15% to 45% of the predicted value, a total 
lung capacity of more than 100% of the predicted value; (III) 
clinical efficacy or safety chosen randomly from the same 
geographic region; (IV) both experiments and controls 
should be available for estimating relative risks (RR), 
weighted mean differences (WMD) and 95% confidence 
interval (CI).

Studies were excluded if one of the following existed: (I) 
not relevant to EBV treatment with emphysema; (II) not 
randomized or controlled trials; (III) reviews and abstracts. 

Study selection 

Two reviewers independently scanned all titles and abstracts 
that indicated the study was a randomized or controlled 
trial evaluating the treatment with EBV among patients 
for advanced emphysema. The reviewers independently 
assessed the full text articles, reviewed them using the 
predefined eligibility criteria. And resolved differences 
through consensus and the third author resolved any 
disagreements. 
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Quality assessment and data extraction

The quality of studies was also independently assessed by 
the two reviewers who used the recommendations indicated 
in the Cochrane Handbook (16). Six components were 
assessed: (I) adequate sequence generation; (II) allocation 
concealment; (III) blinding; (IV) incomplete outcome data; 
(V) free of selective reporting; and (VI) other bias. 

Data extraction and critical appraisal were carried out by 
the two reviewers independently. Any discrepancies were 
resolved by discussion or a third author, using a standardized 
data extraction spreadsheet, data on first author’s last name, 
the publication year, study design, the sample size, study 
population, inclusion criteria, treatment method, length of 
follow-up, and outcomes were extracted (Table 1).

Statistical analyses

We used RevMan (Version 5.2 Nordic Cochrane Centre) 
to analyze the collected data. Outcomes were pooled using 
RR for dichotomous variables and WMD for continuous 
variables with 95% CI. Heterogeneity was measured by the 
I² test (17-19), with values of ≤25% absence, 26% to 39% 
unimportant, 40% to 60% moderate, and 60% to 100% 
substantial level of heterogeneity. Or set a P value <0.1 was 
considered statistically significant. When the hypothesis 
of homogeneity was not rejected, a fixed-effects model 
was used for the difference among patients with EBV and 
standard medications or sham EBV; otherwise, a random-
effects model was used. We set statistical significance at a  
P value <0.05.

Results

One hundred and forty-five articles were identified, 
after reading the titles and abstracts, 87 articles were 
excluded because they were abstracts, reviews, or animals 
experiments, or irrelevant to EBV, emphysema. After 
review of the full-text articles, 53 articles were excluded 
for non-controlled trials from the meta-analysis, and five 
articles remained. Two articles were excluded because one 
was duplicated data, the other was in French and incomplete 
data. At last only three trials (10-12) were included, with a total 
number of 565 randomized patients, of whom 368 received 
EBV and 161 received standard medications, 36 received 
sham bronchoscope. Table 1 shows the characteristics of the 
included studies, and the progress of searching is outlined 
in (Figure 1).Three RCT trials included 368 experiments 

and 197 controls in this meta-analysis, two trials compared 
with EBV and standard medications (10,11), and one 
compared with EBV and sham bronchoscope (12). All 
eligible studies were of high quality, and with a duration 
of more than 3 months follow up. Two included studies 
(10,11) referenced randomized, neither describe the specific 
method, no did reference the allocation concealment. One 
study (12) was single-blinded, and mentioned the method 
of randomization and allocation concealment, the other two 
(10,11) were non-blinded. Patients with standard medical 
treatments for emphysema (10,11), which include smoking 
cessation, bronchodilators, pulmonary rehabilitation 
programs, and long-term home oxygen therapy (20). The 
sham-trial (12) was a prospective, randomized, multicentre, 
single-blinded, sham-controlled study; patients underwent 
bronchoscopy and valve placement (treatment group) or a 
bronchoscopy without valve implantation (control group) 
and were followed for 3 months.

The primary outcome

Change in the percentage of FEV1 (FEV1%)
Two trials (N=492) were included (10,11). Overall, EBV 
lung volume reduction produced a significant increase in 
(mean change from baseline) FEV1% when compared to 
standard medications (WMD =6.71; 95% CI, 3.31 to 10.10; 
P=0.0001). Heterogeneity was not statistically significant 
(I²=0%; P=0.94) compare EBV with standard medications, 
so a fixed-effects model was calculated (Figure 2).

Secondary outcomes

Change in St George’s Respiratory Questionnaire 
(SGRQ) score
The pooled three results (565 participants) indicated that 
treatment with EBV could statistically change SGRQ score 
from baseline (WMD =−3.64; 95% CI, −5.93 to −1.34; 
P=0.002). Heterogeneity was not statistically significant 
(I²=0%; P=0.5) compared EBV with standard medications 
and sham EBV, a fixed-effects model was used (Figure 3). 
Among subgroups (10,11), the effect was also obvious. 
SGRQ score decreased significantly in trials between EBV 
and standard medications (WMD =−4.05; 95% CI, −6.49 
to −1.60; P=0.001), and the two studies were homogeneous 
(I²=0%; P=0.47). Most importantly, the changes of SGRQ 
score in the subgroup were also higher than the minimal 
clinically important difference (MCID) of 4 points (21,22), 
and achieved the clinical effect. 
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Table 1 Study characteristics for each study included in the meta-analysis

Study Design
Duration 

(month) 

Sample 

size
Outcomes Inclusion criteria

Experimental-

group
Control-group

Sciurba 

2010 (10)

Multicenter, 

randomized, 

controlled, 

prospective

3, 6, 12 EBV 220; 

control 

101

FEV1, SGRQ, 6MWD, 

MMRC, cycle 

ergometry workload, 

maj or complications 

(death, empyema, 

massive hemoptysis, 

pneumonia distal to 

the implanted valves, 

pneumothorax or 

prolonged air leak, or 

respiratory failure)

Age of 40 to 75, 

heterogeneous 

emphysema, FEV1 

of 15 to 45% of the 

predicted value, 

TLC >100% of the 

predicted value, 

RV >150% of the 

predicted value, 

PaCO2 <50 mmHg, 

PaO2 >45 mmHg, 

6MWD of at least 

140 m

Bronchoscopic 

lung volume 

reduction with 

endobronchial 

valves 

Standard 

medications

Herth  

2012 (11)

Multicenter, 

randomized, 

controlled, 

prospective

3, 6, 12 EBV 111; 

control 60

FEV1, SGRQ, 6MWD, 

cycle ergometry 

workload; major 

complications 

(death, empyema, 

massive hemoptysis, 

pneumonia distal to 

the implanted valves, 

pneumothorax or 

prolonged air leak, or 

respiratory failure)

CT scan evidence of 

bilateral emphysema, 

TLC ≥100% predicted, 

RV ≥150% predicted, 

FEV1 ≤45% of 

predicted and, resting 

PaCO2 ≤60 mmHg  

(≤55 mmHg),  

body mass  

index ≤31.1 (males)  

or ≤32.3 (females)

Bronchoscopic 

lung volume 

reduction with 

endobronchial 

valves 

Standard 

medications

Ninane 

2012 (12)

Multicenter, 

randomized, 

controlled, 

prospective, 

single 

blinded, 

sham

3 EBV 37; 

control 36

SGRQ, FEV1, 6MWD, 

cycle ergometry 

workload, MMRC, 

adverse event

Aged 40 to 75 years; 

predominantly upper 

lobe emphysema and 

severe dyspnoea; 

FEV1 <45% of 

predicted, TLC 

≥100% of predicted 

and RV ≥150% of 

predicted; able to 

perform a 6MWD of 

≥140 m 

Bronchoscopic 

lung volume 

reduction with 

endobronchial 

valves 

Sham 

bronchoscopy 

without EBV

EBV, endobronchial valves; FEV1, the forced expiratory volume in the first second; SGRQ, St George’s Respiratory Questionnaire; 

6MWD, the distance of the 6-minute walk; MMRC, Modified Medical Research Council; TLC, Total lung capacity; RV, residual 

volume. 
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Change in the Modified Medical Research Council 
(MMRC) dyspnoea score
Two trials (10,12) reported the MMRC dyspnoea score, 
dyspnoea was measured by MMRC score, ranging from 
zero to four, with a higher score indicating more severe 
dyspnoea, MCID is one point (10). The score was 
statistically lower with EBV than with control in MMRC 
dyspnoea score (WMD =-0.26; 95% CI, -0.44 to -0.08; 
P=0.004), but didn’t achieve the MCID of one point in 
EBV. The trials were statistically homogeneous (I²=0%; 
P=0.59), a fixed-effect model was followed (Table 2).

Change in cycle ergometry workload
Two trials (10,11) showed data of the cycle ergometry 
workload, the results of each study suggested significant 
greater improvement in patients treated with EBV than 
with standard medications. The pooled analysis showed 

Potentially relevant RCT identified and  
screened for retrieval (n=145)

Titles and abstracts screened (n=87)

Full text screened (n=53)

Three articles included

Duplicate (n=1)
Other language (n=1)

Irrelevant to endobronchial 
valves, emphysema

Figure 1 Flow chart identifying studies included in this meta-analysis.

Figure 2 Meta-analysis of two RCTs evaluating the effects of treatment compared with EBV and standard medications on the FEV1% for 
emphysema. RCT, randomized controlled trial; EBV, endobronchial valves; FEV1%, the percentage of the forced expiratory volume in the 
first second.

Figure 3 Meta-analysis of three RCTs evaluating the effects compared EBV with standard medications and sham EBV on SGRQ scores. 
RCT, randomized controlled trial; EBV, endobronchial valves; SGRQ, St George’s Respiratory Questionnaire.

Study or Subgroup
Herth 2012
Sciurba 2010

Total (95% CI)
Heterogeneity: Chi² = 0.01, df = 1 (P = 0.94); I² = 0%
Test for overall effect: Z = 3.88 (P = 0.0001)

Mean
7

4.3

SD
20

21.9

Total
111
220

331

Mean
0.5

-2.5

SD
19

14.8

Total
60

101

161

Weight
31.1%
68.9%

100.0%

IV, Fixed, 95% CI
6.50 [0.42, 12.58]
6.80 [2.71, 10.89]

6.71 [3.31, 10.10]

EBV Control Mean Difference Mean Difference
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3.1.1 EBV vs medications
Herth 2012
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Subtotal (95% CI)
Heterogeneity: Chi² = 0.52, df = 1 (P = 0.47); I² = 0%
Test for overall effect: Z = 3.24 (P = 0.001)

3.1.2 EBV vs sham
Ninane 2012
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.21 (P = 0.83)

Total (95% CI)
Heterogeneity: Chi² = 1.40, df = 2 (P = 0.50); I² = 0%
Test for overall effect: Z = 3.11 (P = 0.002)
Test for subgroup differences: Chi² = 0.88, df = 1 (P = 0.35), I² = 0%

Mean

-5
-2.8

-4.3

SD

14
14

16.2

Total

111
220
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33
33

364

Mean

0.3
0.6

-3.6
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12.2

10.7
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101
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35
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Weight
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57.9%
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12.2%
12.2%
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-3.40 [-6.41, -0.39]
-4.05 [-6.49, -1.60]
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-3.64 [-5.93, -1.34]

EBV Control Mean Difference Mean Difference
IV, Fixed, 95% CI

-20 -10 0 10 20
Favours [EBV] Favours [control]
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statistically significant improvement in cycle ergometry 
workload (WMD =4.18; 95% CI, 2.14 to 6.22; P<0.0001). 
The trials were homogeneous (I²=0%; P=0.59), a fixed-
effect model was used (Table 2).

Change in the distance of the 6-minute walk (6MWD) test
The pooled three trials suggested the mean improvement in 
6MWD test was failed to appear (WMD =11.66; 95% CI, 

−3.31 to 26.64; P=0.13, Table 2), the heterogeneity was not 
evident (I²=0%; P=0.54). The difference was also not found 
among subgroups.

Safety

All three studies reported the major complications or 
adverse events, the overall rate of major complications 

Table 2 EBV vs. control on secondary outcomes

Outcome EBV (N) Control (N) Estimate Effect (95% CI) P I² (P)

MMRC dyspnoea score (10,12) 255 136 WMD −0.26 (0.44, −0.08) 0.004 0% (0.59)

Cycle ergometry workload (10,11) 331 161 WMD 4.18 (2.14, 6.22) <0.0001 0% (0.59)

6MWD (10-12) 364 195 WMD 11.66 (3.31, 26.64) 0.13 0% (0.54)

The overall rate of major 

complications at 12-month

325 147 RR 0.95 (0.41, 2.18) 0.90 2% (0.31)

Mortality (10-12) 362 183 RR 1.45 (0.29, 7.28) 0.66 0% (0.69)

Respiratory failure (10,11) 325 147 RR 2.41 (0.42, 13.85) 0.32 0% (0.88)

Pneumothorax (10,11) 325 147 RR 6.92 (0.92, 52.40) 0.06 0% (0.90)

Pneumonia (10,11) 325 147 RR 2.33 (0.70, 7.81) 0.17 0% (0.39)

Massive haemoptysis (10,11) 325 147 RR 1.42 (0.15, 13.48) 0.76 0% (0.90)

Hemoptysis (10-12) 362 183 RR 5.15 (1.16, 22.86) 0.03 0% (0.76)

EBV, endobronchial valves; MMRC, Modified Medical Research Council; WMD, weighted mean difference; 6MWD, the distance of 

the 6-minute walk; RR, relative risks.

Figure 4 Meta-analysis of three RCTs evaluating the safety compared EBV with standard medications and sham EBV on the major 
complications at 3 months. RCT, randomized controlled trial; EBV, endobronchial valves. 
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Heterogeneity: Chi² = 0.23, df = 2 (P = 0.89); I² = 0%
Test for overall effect: Z = 1.91 (P = 0.06)
Test for subgroup differences: Chi² = 0.13, df = 1 (P = 0.72), I² = 0%
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7

7
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3
2

5

4

4

9
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60
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36.1%
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37.6%
37.6%

100.0%

M-H, Fixed, 95% CI

2.52 [0.75, 8.43]
1.83 [0.40, 8.30]
2.23 [0.87, 5.71]

1.70 [0.54, 5.32]
1.70 [0.54, 5.32]

2.03 [0.98, 4.21]

EBV Control Risk Ratio Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours [control] Favours [EBV]
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didn’t differ compared EBV with standard medications 
and sham EBV at 3 months (RR =2.03; 95% CI, 0.98 to 
4.21; P=0.06, Figure 4). Studies were highly homogeneous 
(I²=0%; P=0.89). The major complications consisted of 
death, empyema, massive hemoptysis, pneumonia distal 
to the implanted valves, pneumothorax or prolonged air 
leak, and respiratory failure. There were also no significant 
differences in the rate of major complications at 12 months 
between EBV and standard medications (RR =0.95; 95% 
CI, 0.41 to 2.18; P=0.9, Table 2).

Compare with standard medications and sham EBV 
(Table 2), the EBV didn’t increase the overall rate of 
morality (10-12) (RR =1.45; 95% CI, 0.29 to 7.28; P=0.66), 
respiratory failure (10,11) (RR =2.41; 95% CI, 0.42 to 
13.85; P=0.32), pneumothorax or prolonged air leak (10,11) 
(RR =6.92; 95% CI, 0.92 to 52.40; P=0.06), pneumonia 
(10,11) (RR =2.33; 95% CI, 0.70 to 7.81; P=0.17), massive 
haemoptysis (10,11) (RR =1.42; 95% CI, 0.15 to 13.48; 
P=0.76), no empyema was found in all cases. However, 
there was an evident increase in haemoptysis associated with 
the EBV patients (10-12) (RR =5.15; 95% CI, 1.16 to 22.86; 
P=0.03) (Table 2).

Discussion

Currently, the most widely bronchoscopic lung volume 
reduction studied method to treat emphysema is EBV. 
Similar benefits with LVRS, minimally invasive endoscopic 
alternatives and less risk of associated complications (23). 
This meta-analysis shows that EBV therapy for the 
advanced emphysema with standard medications and sham 
EBV is associated with a statistically significant increase 
in lung function FEV1%, and health status SGRQ score, 
MMRC dyspnoea score, cycle ergometry workload, 
a similar effect of 6MWD without incurring a higher 
overall rate of major complications during 3 or 12 months. 
Compared with LVRS, the EBV therapy mimicking 
the physiological mechanism of LVRS, has the larger 
application, and fewer life-threatening complications. Our 
findings raise the possibility of therapy with the placement 
of EBV for advanced emphysema to alleviate symptoms.

In terms of FEV1%, both EBV treatments were better 
than standard medications (10,11) at 6 months. The 
sham trial reported FEV1 in liters, and non-significant 
improvement compared EBV and control in FEV1 at 
3 months (12). For SGRQ score, it ranges from 0 to 100, 
with a higher score indicating a worse quality of life (10). 
Results suggested that the overall effect was significant; 

the mean change across all participants was close to the 
clinically significant change in SGRQ of four points. The 
patient in EBV treatment was clearly more marked than 
standard medications at 6 months, results for sham EBV 
were comparable to EBV therapy at 3 months for SGRQ 
score. Changes in MMRC dyspnoea score and cycle 
ergometry workload also appeared significant. Compared 
with EBV and control, the mean change in the MMRC 
across all participants was low than the MCID of one point. 
We didn’t find a significant clinical meaning in 6MWD 
test, which indicated EBV treatment provided a comparable 
level of exercise tolerability to standard medications and 
sham EBV.

More recently trials indicated that patients who undergo 
the placement of EBV developed atelectasis had greater 
benefits in terms of lung function, exercise capacity and 
a prolonged survival (24), there was also showed a more 
favourable result in patients treated with EBV who 
presented with complete fissures between the treated 
and adjacent lobes. Patients with intact interlobar fissure 
suggested lacking of collateral ventilation and better effect, 
the existence of collateral ventilation prevented majority 
of patients from the atelectasis (25,26). Measurements of 
collateral ventilation using the Chartis system which is a 
catheter-based system that measures pressures and flows 
during respiration and calculates the resistance of the 
collateral channel (27).

Based on the results  of  the safety evaluations, 
EBV therapy was generally well tolerated, the rate of 
major complications was similar compared EBV with 
standard medications and sham EBV at 3 or 12 months. 
Complications included mortality, respiratory failure, 
empyema, pneumonia, pneumothrax were non-significantly 
increased among those randomized to EBV patients 
compared with standard medications or sham EBV. Our 
results showed that only haemoptysis was increased caused 
by the EBV treatment, this is an expected adverse event 
following a thoracic procedure. Although it is a minimally 
invasive therapy, that may damage the bronchial wall and 
small vascular, and induced haemoptysis. However, the 
massive haemoptysis and hypovolemic shock rarely occur. 
Hemoptysis is often self-limiting and massive hemoptysis 
means resulting in respiratory failure or blood loss >300 mL  
in 24 h. Even some studies reported the common 
complications after EBV treatment, most of them didn’t 
reach an obvious clinical meaning level, and could be 
resolved medically using conventional therapies. 

Consistent with the previous studies about earlier 
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uncontrolled that demonstrated bronchial valve therapy 
of emphysema has acceptable safety and effectiveness 
(14,15,28). The bronchoscopic lung volume reduction with 
EBV is designed to induce lobar atelectasis by blocking 
airflow enter into the most emphysematous areas of 
lung, allowing expiration and the drainage of bronchial 
secretions, represents an example of new bronchoscopic 
treatment approach developed to obtain a reliable palliation 
of symptoms, less invasive, reversible and safer lung volume 
reduction (29).

  Bronchoscopic lung volume reduction with EBV is 
an innovative intervention for advanced emphysema that 
targets the isolated emphysematous segment and results in 
a prolonged improvement, a single-center group assessed 
18 patients at 3 years and 9 at 5 years confirmed our short-
term encouraging results (30). However, because it is 
a novel experimental treatment, only three RCTs have 
been published to date (10-12). By pooling these data, the 
present meta-analysis indicated that EBV therapy provided 
clinically significant and promising improvements in 
patients with advanced emphysema.

Some limitations to the present meta-analysis are as 
follows. Firstly, the data is scarce, the sample size is not 
large enough to provide decisional clinical evidence, and 
long-term efficacy and safety with valve placement are 
poorly understood because follow-up in most studies is 
limited to 12 months. Secondly, potential prognostic, 
determined factors included heterogeneity, complete 
fissure, complete occlusion demonstrated in some trials 
(10,11,25,30,31), in this meta-analysis was not possible to 
pool an analysis. Finally, unpublished studies or other non-
English languages studies with insufficient information or 
with null results were not included, which may have biased 
our results. 

We need to provide more data, further RCT studies 
should be focused on larger sample size, long-term 
consequences with the placement of EBV, and studies 
conducted to determine which group of emphysema would 
achieve the optimal clinical benefits from the bronchoscopic 
lung volume reduction with EBV. And the forthcoming 
randomized, double-blind placebo-controlled trial of EBV 
placement for patients with high heterogeneity and intact 
fissures in COPD will prove this (32). 

In conclusion, this meta-analysis clearly demonstrated 
that compared with medications or sham EBV treatment, 
EBV significantly increased lung function, health status 
and was generally well tolerated and safe in patients with 
advanced upper lobe-predominant emphysema. Additional 

clinical trials are needed to confirm which groups will 
benefit most from the bronchoscopic lung volume reduction 
with EBV in the long run.
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