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ABSTRACT
Background:  Clinical trials have shown beneficial results from lung volume reduction with 
endobronchial coils in patients with emphysema, but comprehensive safety data are not yet 
available for a new coil type, Coil #4. The objective of this study is to generate real-world data 
(RWD) on the safety and efficacy of endobronchial Coil #2 and Coil #4.
Methods:  This is a cohort study of prospectively collected data from the multicenter German Lung 
Emphysema Registry e.V. (LE-Registry) for patients with advanced lung emphysema undergoing 
lung volume reduction. All patients treated with Coil #2 or Coil #4 were evaluated at baseline and 
at 3 months for pulmonary function tests (FEV1, FVC, RV, DLCO, pCO2), exercise capacity, quality of 
life (mMRC, CAT, SGRQ), and adverse events. Descriptive statistics were used to analyze response 
rates and changes in clinical outcomes.
Results:  Data from 73 patients (37 Coil #2, 36 Coil #4) enrolled between 2017 and 2024 were 
evaluated. At 3 months, outcome data were available for 32 Coil #2 and 26 Coil #4 patients. In the 
Coil #2 cohort significant improvements in RV and SGRQ were observed. The Coil #4 cohort shows 
significant improvements in FVC, RV, SGRQ, and CAT. Complications occurred in 37% of Coil #2 and 
37% of Coil #4 patients, with 26% of patients treated with Coil #4 experiencing pneumothorax.
Conclusions:  The outcomes observed in this RWD study are consistent with other published coil 
studies. The higher pneumothorax rate with Coil #4 is surprising and should be minimized by 
adapting the technique.
Trial registration:  DRKS00021207 registered on 29/05/2020.

CAT: clinical COPD Questionnaire; COPD: chronic obstructive pulmonary disease; DLCO: diffusion 
capacity for carbon monoxide; HRCT: high-resolution computer tomography; IQR: inter-quartile 
range; FEV1: forced expiratory volume; FVC: forced vital capacity; LE-Registry: Lungenemphysemregister 
e.V.; LVR: lung volume reduction; mMRC: modified Medical Research Council; n: number; NA: not 
available; RV: residual volume; SD: standard deviation; SGRQ: St. George’s Respiratory Questionnaire; 
6-MWD: 6-min walk distance.

Introduction

Patients with severe emphysema associated with chronic 
obstructive pulmonary disease (COPD) present a significant 
challenge to clinicians. Current medical therapy can only 
treat chronic destructive and inflammatory processes 

affecting the airways to a limited extent. This is because the 
main cause of the symptom burden is irreversible emphy-
sema and hyperinflation. Treatments that target airway 
remodeling and alveolar destruction may improve lung func-
tion, exercise capacity, and quality of life. The lungs may be 
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affected homogeneously in all lobes or in a mixed pattern. In 
both cases, there is COPD with the involvement of other 
organ systems [1]. There is also lung hyperinflation and lung 
parenchyma rarefaction. In addition to smoking cessation 
and pharmacologic treatment, lung volume reduction (LVR) 
therapy is used to treat COPD. It reduces hyperinflation, 
which improves breathing [2]. LVR surgery has been pro-
posed as a palliative treatment for severe emphysema, with 
the potential to improve exercise capacity [3]. Nevertheless, 
LVR surgery has been linked to considerable morbidity and 
mortality in specific patient groups. LVR with endobronchial 
valves may offer a viable treatment option for carefully 
selected patients with heterogeneous emphysema [4,5]. 
However, valves can only be used successfully if the fissures 
are intact, otherwise collateral ventilation will prevent atelec-
tasis of the treated lobe [6]. Endobronchial valve treatment 
significantly improved lung function and exercise capacity 
also in patients with homogeneous emphysema [7,8]. When 
endobronchial valves are not an option due to fissure defects, 
bronchoscopic LVR using shape memory nitinol endobron-
chial coils represents a minimally invasive treatment option 
that is characterized as a procedure independent of fissure 
integrity [9,10]. The benefits of coil treatment have been 
modest and have been suggested to be much greater in 
patients with severe hyperinflation and nonmulti-comorbidity, 
and on the other hand were associated with a higher likeli-
hood of serious adverse events [11]. To date, three random-
ized controlled trials have been conducted and have 
demonstrated that the coil treatment is both, safe and effec-
tive [12–14]. So far, a clinically significant response to coil 
treatment has been reported to be approximately 50–60% 
[15]. Originally developed by PneumRX, Mountain View, 
CA, USA, Coil #2 (first-generation coil) was offered in three 
sizes (100 mm, 125 mm, and 150 mm) and was implanted in 
the most damaged lobe, generally on both sides, depending 
on the anatomy of the lung [16]. The availability of this Coil 
#2 ended in 2020. In 2022, the company FleeFlow Medical®, 
Inc. (Fremont, CA, USA) introduced a new nitinol coil, the 
so-called Coil #4 (second-generation coil), with similar but 
not identical characteristics and also a successor of the type 
Coil #2 in the medium size (125 mm), in a slightly modified 

form on the European market. As illustrated in Figure 1, a 
comparison of the two coil types reveals significant dispari-
ties in their design. Coil #4 differs from the design of Coil 
#2 in that the spiral formation of the nitinol wire at the dis-
tal end forms two turns instead of one (Coil #2), and in that 
the proximal end not only has a single axial end, as is the 
case with Coil #2, but also forms an additional bend during 
application. It is postulated that this design results in a 
greater tightening of the lung tissue to provide a greater 
volume-reducing effect and to better prevent the coils from 
migration distally to the pleura.

No safety analyses were required for approval of these 
newly designed coils, and no head-to-head comparative 
analyses are available. Accordingly, the clinical outcomes, 
quality of life, and complication characteristics of these novel 
coil types remain to be elucidated. The first experiences with 
the second generation Coil #4 has recently been published 
in a case report [17] and also in a case series of three 
patients with severe pulmonary emphysema [18]. In addi-
tion, a safety and feasibility study on the new coil type has 
just been published [19]. To generate clinical evidence, we 
used data from the largest prospective national registry of 
emphysema in Germany, the LE-Registry.

The purpose of this study is to analyze the findings of 
our prospective real-world data (RWD) analysis of patients 
who have undergone endobronchial coil LVR. In this study, 
both Coil #2 (first generation) and Coil #4 (second genera-
tion) were utilized. Given the absence of published clinical 
studies on Coil #4, this evaluation was primarily focused on 
peri-interventional safety analysis and the effects observed  
3 months after the intervention. These were evaluated sepa-
rately for Coil #2 and Coil #4.

Methods

Study design and patients

The design, conduct, and analysis of this study were  
performed in accordance with German legal requirements  
and GCP guidelines and were approved by the local  
ethics committee of the Charité Universitätsmedizin Berlin 

Figure 1. I mages of coil types. Coil #2 and Coil #4 from FreeFlow Medical.
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(application number: EA2/149/17). All demographic and clini-
cal data were extracted from the Lung Emphysema Registry 
(LE-Registry). The LE-Registry, founded in 2017, is a 
manufacturer-independent scientific interest group for the  
evaluation and improvement of LVR therapies (https://
lungenemphysemregister.de/). It currently includes more than 
40 centers in Germany that specialize in the treatment of 
severe lung emphysema. The objective of the LE-Registry is to 
facilitate the exchange of ideas and standards among profes-
sionals and to compare and assess clinical data on the efficacy 
of LVR methods in real-world settings. To minimize selection 
or reporting bias, all centers in the LE-Registry have agreed to 
adhere to the quality standards set forth in the LE-Registry, to 
the best of their knowledge and belief and to perform follow-up 
examinations of the treated patients. Reasons for dropout or 
loss to follow-up must be recorded. The coils are implanted 
only in nonsmokers, and a minimum of 3 months of absti-
nence must be demonstrated by appropriate tests. This pro-
spective data collection includes demographics, information on 
diagnosis, comorbidities, treatments received, lung function 
assessments, and patient-reported outcome measures. We 
extracted relevant parameters from patients treated with coils. 
Study data retrieval from the LE-Registry was managed by 
REDCap (Research Electronic Data Capture; Vanderbilt 
University) platform. REDCap is a secure electronic data cap-
ture tool that is organized by Charité Universitätsmedizin 
Berlin [20]. Demographic and clinical data were analyzed at 
baseline and at 3 months during the study. Overall clinical 
response rates, lung function, quality of life, and occurrence of 
adverse events were evaluated in a standardized matter. For all 
parameters, descriptive statistics were calculated. In present 
specific analysis, the study population consisted of lung 
emphysema patients who had undergone lung volume reduc-
tion with endobronchial coils of type Coil #2 or Coil #4 and 
had provided written informed consent. All data reported here 
is based on data retrievable from the LE-Registry as of August 
1, 2024.

Study measurements

Using current standard procedures, all bronchoscopic proce-
dures were conducted in accordance with the prevailing 
standards [21] and expert panel recommendations [2,22,23]. 
Pulmonary function tests (FEV1, forced expiratory volume, 
FVC, forced vital capacity, RV, residual volume, and diffu-
sion capacity for carbon monoxide (DLCO)) were performed 
and analyzed at baseline and at 3-month follow-up. The het-
erogeneity of the emphysema was calculated with an emphy-
sema score using software-based quantification of 
high-resolution computer tomography (HRCT) scans at −950 
or −910 Hounsfield units (StratX platform, Compass, 
Kallinger, Intervapor, Olympus, or VIDA Diagnostics). The 
symptom burden experienced by patients was evaluated with 
three standardized questionnaires: the Modified Medical 
Research Council (mMRC), the Clinical COPD Questionnaire 
(CAT), and the St. George’s Respiratory Questionnaire 
(SGRQ) [24]. Exercise capacity was assessed using the 6-min 
walking test (6-MWT) [25]. Safety outcomes included all 

reported adverse events that were prospectively recorded in 
the LE-Registry.

Treatment

All patients were treated according to current expert panel 
recommendations [2,16] and the recommendations of the 
multidisciplinary treatment decision of the center’s own 
emphysema conference, which consists of specialist pulmon-
ologists. Treatment of the contralateral side, if any, was com-
pleted 1 to 3 months after the coil insertion of the initial 
side. All coil insertions were performed according to 
center-specific SOPs using fluoroscopy to guide placement. 
Prophylactic antibiotic treatment was administered if needed 
and documented, and postoperative chest radiographs were 
obtained to rule out complications.

Statistical analyses

Demographic and diagnostic variables were collected, and all 
characteristics and treatments were summarized descrip-
tively. No imputation methods were used for missing data. 
Numerical variables are presented as means with standard 
deviations (SD) or as raw numbers and percentages. 
Categorical variables were summarized using frequencies 
and percentages. For longitudinal analyses, mean differences 
were estimated and two-tailed paired Student’s t-tests were 
used; p value < 0.05 were considered significant. To calculate 
the number of responders, we used the following established 
minimal important differences: FEV1: +100 mL [26], RV: 
−310 mL [27], 6-MWD: +26 m [28], SGRQ: −8 points [29], 
and CAT: −2 points [30]. For all statistical analyses Excel 
2010 (Microsoft, Redmond, WA, USA) and the R software 
(R Version 4.2.1, R core team, Vienna, Austria) were used.

Results

Patients and procedures

From 2017 to July 2024, a total of 1.186 patients with severe 
lung emphysema have been enrolled in the LE-Registry, 
including 73 patients treated with endobronchial coils. 
Thirty-seven patients received Coil #2, 30 before 2020 and 
seven beyond 2022, while 36 patients received Coil #4 
between 2022 and 2024. Baseline characteristics, measures, 
and scores of the Coil #2 and Coil #4 cohorts are given in 
Table 1. Of the 73 patients, six (four Coil #2 and two Coil 
#4) (8%) had baseline residual volume (RV) less than 220%. 
No significant differences in baseline characteristics and 
measures were found between the two cohorts (Table 1), but 
comorbidities, particularly cardiovascular disease and bacte-
rial colonization, were significantly more prevalent in the 
Coil #2 cohort than in the Coil #4 cohort.

Approximately 10 coils per targeted lobe were delivered. 
Bilateral treatment was recorded for 15 patients (41%) 
treated with Coil #2 and in 23 patients (64%) treated with 
Coil #4 at the time of database cutoff. Coil treatment was 
discontinued due to change in treatment (Coil #4: n = 2), 

https://lungenemphysemregister.de/
https://lungenemphysemregister.de/
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withdrawal of consent (Coil #2: n = 1), or death (Coil #2: 
n = 1). Among the treatments, 22 of the Coil #2 patients 
(59%) and 27 of the Coil #4 patients (75%) received coils in 
the upper lobes and 15 of the Coil #2 patients (41%) and 9 
of the Coil #4 patients (25%) received coils in the lower lobes.

Because the two cohorts are very different in terms of 
their comorbidities and type of treatment (Table 1), a direct 
comparison is not possible. Consequently, the descriptive 
analyses of outcome evaluation are conducted separately for 
the Coil #2 and Coil #4 cohorts.

Effectiveness analysis after 3 months

The interval between the first treatment visit and the 
follow-up visit was 112 days (±50 days).

A total of 32 Coil #2 patients and 26 Coil #4 patients 
completed assessments and were evaluable for the 3-month 
outcome measures. There were several reasons for the loss 
of the follow-up data.

Tables 2 and 3 show the changes from baseline for the 
coil cohorts for pulmonary function parameters and symp-
tom measures. Significant improvements in changes in 
FVC, RV, CAT, and SGRQ were observed in the Coil #4 
cohort (Table 3), while in the Coil #2 cohort only RV and 
SGRQ improved significantly (Table 2). In addition, the 
number of responders using the minimum clinically 
important differences (MCID) was calculated for both 
cohorts and is shown in Tables 2 and 3. In summary, 25 

Table 1. B aseline characteristics of the LE-Registry Coil cohorts.

Coil 2; n = 37 Coil 4; n = 36 p valuea

Age at inclusion, years, mean (SD) 64.8 (7.7) 64.5 (7.2) 0.860
Sex, n (%)
male 25 (68) 19 (53) 0.293
female 12 (32) 17 (47)
Body mass index, kg/m², mean (SD) 22.4 (3.7) 22.8 (3.7) 0.646
Comorbidities, n (%)
Cardiovascular disease 14 (38) 4 (11) 0.017*
Pulmonary hypertension 1 (3) 0 1
Atrial fibrillation 2 (5) 1 (3) 1
Arterial hypertension 23 (62) 15 (42) 0.129
Osteoporesis 2 (5) 0 0.486
Diabetes mellitus 3 (8) 1 (3) 0.627
Malignant carcinoma 3 (8) 0 0.248
Other comorbidities 12 (32) 11 (31) 1
No comorbidities 5 (14) 13 (36) 0.057
Degree of emphysema in target lobe, mean (SD) 45.7 (13.2) 43.8 (12.8) 0.555
Homogeneous emphysema, n (%) 12 (32) 20 (56) 0.462
Heterogeneous emphysema, n (%) 15 (41) 15 (42)
NA, n (%) 10 (27) 1 (3)
Bilateral coil treatment, n (%) 15 (41) 23 (64) 0.078
Unilateral coil treatment, n (%) 22 (59) 13 (36)
Peri-interventional adverse event, yes, n (%) 1 (3) 1 (3) 1
Bacterial colonization, yes, n (%) 9 (24) 0 0.005*
Prophylactic antibiotics, yes, n (%) 17 (46) 5 (14) 0.006*
Baseline measures and scores, mean (SD)
FEV1, L 0.80 (0.19) 0.91 (0.46) 0.229
FEV1, % predicted 27.94 (7.51) 30.24 (10.45) 0.289
FVC, L 2.23 (0.57) 2.18 (0.68) 0.705
FVC, % predicted 60.27 (15.38) 59.16 (14.48) 0.755
RV, L 6.22 (1.31) 5.98 (1.06) 0.405
RV, % predicted 267.11 (45.96) 264.83 (44.08) 0.832
DLCO, mmol/min/kPa 2.41 (1.09) 3.01(2.41) 0.258
DLCO, % predicted 30.30 (12.77) 35.51 (27.42) 0.382
pCO2 41.69 (8.15) 40.54 (5.00) 0.483
6-MWD in m 241.91 (95.44) 271.69 (84.03) 0.202
CAT Score 25.59 (6.56) 25.19 (6.98) 0.814
SGRQ-Score (Total) 62.54 (15.50) 64.95 (11.16) 0.533
mMRC 2.97 (0.80) 3.15 (0.77) 0.383

CT: computer tomography; IQR: inter quartile range; n: number SD: standard deviation; NA: not available; CAT: clinical COPD questionnaire, DLCO: diffusion capacity 
for carbon monoxide, FEV1: forced expiratory volume, FVC: forced vital capacity, mMRC: modified medical research council, RV: residual volume, SGRQ: St. George’s 
Respiratory Questionnaire, 6-MWD: 6-min walk distance. ap value comparing Coil 2 and Coil 4 groups are based on two-sided Student’s t-test for continues 
variables and Pearson’s chi-squared test with Yates’ continuity correction for categorical variables. Significant p value are indicated in bold: *: p value < 0.05.

Table 2.  Changes of clinical outcomes at 3-month follow-up of the Coil #2 
cohort.

Changes n Mean SD p value
Responders 

(MCID) n
Responder 

(%)

ΔFEV1, L 32 0.04 0.13 0.085 FEV1 (+100 mL) 32 9 (28)
ΔFEV1, % 32 1.72 4.90 0.060
ΔFVC, L 32 0.11 0.51 0.236
ΔFVC, % 32 2.48 13.70 0.320
ΔRV, L 32 −0.62 1.53 0.040* RV (–310 mL) 32 19 (59)
ΔRV, % 32 −18.07 47.97 0.044*
Δ6-MWD 21 38.81 126.02 0.184 6-MWD (+26 m) 21 9 (43)
ΔCAT 23 −1.91 4.73 0.071 CAT (–2 points) 23 11 (48)
ΔSGRQ 13 −4.26 6.18 0.034* SGRQ (–8 points) 13 3 (23)

Responding to at least 
one of the measures

32 25 (78)

Non-responder 32 7 (22)

CAT: clinical COPD Questionnaire, FEV1: forced expiratory volume, FVC: forced 
vital capacity, RV: residual volume, SGRQ: St. George’s Respiratory 
Questionnaire, 6-MWD: 6-min walk distance. Significant analyses were per-
formed using paired, two-tailed Student’s t-tests. Significant p value are indi-
cated in bold: *: p value < 0.05.
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patients (78%) in the Coil #2 cohort (Table 2) and 24 
patients (92%) in the Coil #4 cohort (Table 3) responded 
to at least one of the five measured parameters considered. 
Of the seven non-responders (five Coil #2 and two Coil #4 
patients) who did not respond to any measurement, four 
had cardiovascular comorbidities, three had an RV of less 
than 220% at baseline, and two patients experienced pneu-
mothorax as a complication.

Safety

For the safety analysis, data on complications were available 
for 36 patients in the Coil #2 cohort and 27 patients in the 
Coil #4 cohort. Complications were recorded in 13 patients 
(37%) in the Coil #2 cohort and in 10 patients (37%) in the 
Coil #4 cohort, with no significant differences in complica-
tions were observed between the two cohorts (Table 4).

One death (including pneumothorax, sepsis, and intensive 
care) was reported 6 weeks after Coil #2 implantation. The 
most commonly reported complications were pneumonia 
events in the Coil #2 cohort (20%) and pneumothorax in 
the Coil #4 cohort (26%) (Table 4).

Discussion

We evaluated the efficacy and safety of lung volume reduction 
with endobronchial Coil #2 and Coil #4 coils using data from 
the prospective German LE-Registry. Significant improve-
ments in the residual volume and quality of life were observed 
in the Coil #2 cohorts at 3-month follow-up. The Coil #4 
cohort showed a statistically significant improvement in resid-
ual volume, forced vital capacity, quality of life, and CAT score.

The safety and efficacy of the coil treatment with the coil 
#2 type have been clearly established by randomized con-
trolled trials [12–14]. The primary efficacy outcome was the 
change in 6-MWD between baseline and 12 months, and a 
modest improvement in median exercise tolerance was 
observed [13]. Similarly, the primary endpoint was improve-
ment in 6-MWD, and 36% of coil-treated patients achieved 
a 6-MWD test improvement of at least 54 minute at 6 months 
[12]. A meta-analysis of the results of four independent 
European clinical trials also showed that a clinically signifi-
cant response to first-generation coil treatment is achieved 
in approximately 50–60% of cases and that coil treatment 
improves lung function, exercise capacity, and quality of life 
in patients with severe emphysema up to 12 months after 
treatment [15]. In this study, we evaluated only the 3-month 
follow-up measures and could not yet confirm significant 
improvements in the 6-MWD, although we already found 
significant improvements in lung function test parameters 
and quality of life. Furthermore, it should be noted that in 
our present real-world analyses, bilateral treatment was 
recorded in only 41% of cases with Coil #2 and in 64% of 
cases with Coil #4. The effectiveness of currently available 
coils has to be evaluated in more detail with further studies. 
Clarification of the mechanism of action of the endobron-
chial coils used until 2020 revealed that the reduction of 
lobar RV in the treated lobes was the driving mechanism of 
the coils behind positive clinical outcomes [31]. However, it 
was found that improving exercise capacity and quality of 
life may be affected by comorbid cardiac disease [31]. This 
may explain why the Coil #2 cohort, which had more 
comorbidities, tended to have less improvement in the SGRQ.

The RENEW Trial revealed that the use of endobronchial 
coils compared with usual care resulted in a higher likelihood 
of major complications. Serious complications as pneumonia 
and other potentially life-threatening or fatal events occurred in 
35% of coil patients versus 19% of usual care [13]. In our 
study, we found a complication rate of 37% for both coil 
cohorts. The recently published EFFORT study [19] reported 
comparable 3-month clinical responder rates but a higher rate 
of respiratory adverse events. Nevertheless, there is a need to 
reduce the risk of major complications. Pneumothorax associ-
ated with coil insertion has long been recognized [32], and 
meta-analyses have confirmed a strong association between coil 
insertion and pneumothorax [33,34]. As can be seen from the 
photos in Figure 1, there is a significant difference in the shape 
of the two types of coils. Consequently, the mechanism of 
action of Coil #4 may differ from that of the Coil #2 types, 
potentially contributing to a heightened risk of pneumothorax. 
Here, the occurrence of pneumothorax, which was reported in 
26% of the patients who received Coil #4, must be viewed 

Table 3.  Changes of clinical outcomes at 3-month follow-up of the Coil #4 
cohort.

Changes n Mean SD p value
Responders 

(MCID) n
Responder 

(%)

ΔFEV1, L 26 −0.05 0.43 0.603 FEV1 (+100 ml) 26 8 (29)
ΔFEV1, % 26 0.10 9.58 0.960
ΔFVC, L 26 0.25 0.44 0.009*
ΔFVC, % 26 8.22 13.89 0.007*
ΔRV, L 26 −0.53 1.23 0.040* RV (-310 ml) 26 13 (50)
ΔRV, % 26 −25.25 53.79 0.027*
Δ6-MWD 17 15.24 79.47 0.454 6-MWD (+26 m) 17 8 (47)
ΔCAT 21 −2.81 5.51 0.034* CAT (–2 points) 21 14 (67)
ΔSGRQ 20 −6.54 7.87 0.002* SGRQ (–8 points) 20 9 (45)

Responding to at least 
one of the measures

26 24 (92)

Non-responder 26 2 (8)

CAT: clinical COPD questionnaire, FEV1: forced expiratory volume, FVC: forced 
vital capacity, RV: residual volume, SGRQ: St. George’s Respiratory 
Questionnaire, 6-MWD: 6-min walk distance. Significant analyses were per-
formed using paired, two-tailed Student’s t-tests. Significant p value are indi-
cated in bold: *: p value < 0.05.

Table 4.  Complications at 3 months.

Coil #2 Coil #4 p valuea

Patients screened, n 35 27
Patients with 

complications, n (%)
13 (37) 10 (37) 1

Complications 
occurring, n (%)

Peri-interventional adverse 
event

2 (6) 3 (11) 0.762

Pneumothorax 3 (9) 7 (26) 0.135
Pneumonia 7 (20) 2 (7) 0.302
COPD exacerbations 4 (11) 2 (7) 0.922
Ventilation 2 (6) 0 0.591
Mortality 1 (3) 0 1
Bleeding 3 (9) 1 (4) 0.801
persistent fistula 0 1 (4) 0.896
Other* 2 (6) 0 0.591

*other reported complications; respiratory insufficiency (infection Moraxella 
cata); Lobectomy. a p value comparing Coil 2 and Coil 4 groups are based on 
Pearson’s chi-squared test with Yates’ continuity correction. Significant p value 
is indicated in bold: *: p value < 0.05.
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critically. However, a correlation between efficacy and the 
occurrence of pneumothorax has been observed in the setting 
of endobronchial valve implantation [35,36]. One way to mini-
mize the incidence of pneumothorax is to provide adequate 
post-operative medical care after endobronchial valve implanta-
tion, which has reduced the incidence from 25% to 5% [37]. 
An even more likely cause of the increased incidence of pneu-
mothorax with Coil #4 may be the harder guidewire used until 
October 2024. It has been announced that the manufacturer 
has recognized the problem and will provide a new guide wire. 
As the incidence of other adverse events with endobronchial 
Coil #4 otherwise appears to be low (Table 4), we recommend 
that the safety analyses be continued in the future.

Since the original coil manufacturer of Coil #2 has discon-
tinued production, there is no safety, efficacy, or mechanism 
of action available for currently available endobronchial coils. 
Consistent with the results of the other Coil #4 studies  
[17–19], our data suggest that the new Coil #4 procedure is 
feasible with a safety profile comparable to previous Coil 
#2 models.

The results obtained here will be supplemented by the 
forthcoming further analysis of the 6- and 12-month evalu-
ations from the LE-Registry. These preliminary 3-month 
results are particularly important for responsible continued 
use and for a better assessment of the effects of Coil #2 and 
Coil #4. With these follow-up studies and further research, 
it will be possible to more accurately describe and compare 
the effects of these coils in the future. However, these 
short-term results allow for continued use of Coil #4 and 
also enable further studies to be conducted.

Limitations of our study include the non-randomized, 
non-controlled, and unblinded nature of the study design, which 
is prone to various biases, including selection bias. Another lim-
itation is that only short-term results of 3 months can be pre-
sented here. Furthermore, unlike randomized trials, patient 
registries do not have detailed inclusion and exclusion criteria 
with specified thresholds for enrolling and have a higher inci-
dence of missing follow-up data, thus requiring larger sample 
sizes and accurate tracking to obtain reliable results. For exam-
ple, some cases for Coil #4 were enrolled in 2024, so follow-up 
data may not have been fully entered into the LE-Registry 
before the cutoff date. One of the study’s key strengths is its 
presentation of data from real-world care in the German Lung 
Emphysema Registry, a very large multicenter prospective patient 
registry. This LE-Registry includes patients from pneumology 
centers adhering to evidence-based guidelines and also enrolls 
real-world existing patients with comorbidities, many of whom 
would have been excluded from controlled clinical trials. In 
addition, to account for real-world evidence, patients who 
underwent a change or modification in treatment for any reason 
were not excluded from the analyses. The knowledge gained 
from this LE-Registry can be implemented in the future in 
order to optimize treatment procedures and the quality of care.

Conclusion

This study evaluated the efficacy and safety profile of endo-
bronchial coils in patients with emphysema in a real-world 

setting across multiple centers in the LE-Registry. At 3 
months significant improvements in the residual volume, 
forced vital capacity, quality of life, and the COPD clinical 
questionnaire (CAT) were observed in the Coil #4 cohort. 
These results support the potential efficacy of currently 
available endobronchial coils and suggest comparability and 
non-inferiority of Coil #4 in terms of safety.

However, due to the non-randomized and observational 
study design, the results should be interpreted with caution and 
further studies are needed to confirm the observed findings.
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