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Techniques Available

1. Surgery

2. Valves

3. BTVA

4. Coils



+ Emphysema on CT
+ Pulmonary rehabilitation

+ Optimum medical therapy

→   Airflow obstruction

→   Hyperinflation

→   Breathlessness

→   Exercise limitation

→   Safety

• FEV1 15% - 60%
• RV >175%
• RV/TLC >0.58

• MRC 3-5
• Ex Tol >140m on 6MWT
• TLCO >15%

Variable EBV (n=65) SoC (n=32)

FEV1 % 29.8 ± 9.2 32.2 ± 8.4

RV % 249.4 ± 51.8 241.0 ± 41.4

6MWD (m) 282 ± 94 320 ± 92

SGRQ 64.3 ± 14.4 58.1 ±13.3

BODE index 6.1 ± 1.68 5.6 ± 1.77

Basic Criteria



Quantitative Imaging



EBVs and Collateral Ventilation
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Semi-Automated Fissure Analysis



Chartis Pulmonary Assessment System



QCT Assessment
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ET Tube



Valves and Catheters



EBV how to do it



EBV how to do it



EBV how to do it







Important EBV Studies

• 2 single centre RCTs in heterogeneous disease
• BeLieVeR HIFi (Lancet)
• STELVIO (NEJM)

• 2 multicentre RCT in heterogeneous disease
• TRANSFORM >10% heterogeneity1

• LIBERATE >15% heterogeneity2

• 1 multicentre RCT in homogeneous disease
• IMPACT <10% heterogeneity3

1. Kemp et al AJRCCM 2017
2. Criner et al AJRCCM 2018
3. Valipour et al AJRCCM 2016



RCT Sample size &
Follow-up

Difference EBV vs Control Groups

FEV1% Residual 
Volume 6MWD SGRQ

LVRS – NETT 
Trial1

n=290
6 months 27.6% - 42 m -13.4 pts

IMPACT2 n=93
6 months 16.3% -0.48L 28 m - 7.5 pts

TRANSFORM3 n=97
6 months 29.3% -0.67L 79 m - 6.5 pts

LIBERATE4 n=190
12 months 17.9% -0.52L 39 m -7.1 pts

1. Fishman et al NEJM 2001 2. Valipour et al AJRCCM 2016
3. Kemp et al AJRCCM 2017 4. Criner et al AJRCCM 2018

EBV Multicentre RCT Outcomes



Respiratory Adverse Events during follow-up

Adverse Event

TRANSFORM
EBV (n=65)
(% subjects)

TRANSFORM
SoC (n=32)
(% subjects)

LIBERATE
EBV (n=128)

(% subjects)

LIBERATE
SoC (n=62)
(% subjects)

IMPACT
EBV (n=43)
(% subjects)

IMPACT
SoC (n=50)
(% subjects)

Pneumothorax 20 (29.2%) 0 46 (34.4%) 0 12 (27.9%) 0

COPD 
exacerbation

7 (9.2%) 3 (6.3%) 38 (30.8%) 22 (35.4%) 25 (47.2%) 13 (25.5%)

Pneumonia 6 (9.2%) 1 (3.1%) 8 (6.3%) 5 (8.1%) 0 4 (2%)

Haemoptysis 1 (1.5%) 0 4 (3.1%) 0 0 0

Death 1 (1.5%) 0 5 (3.9%) 1 (1.6%) 0 2 (4%)

Adverse Events

• 75/236 subjects had a pneumothorax (31.8%)
• 0.30 vs 0.26 exacerbations per subject at trial end
• 0.06 vs 0.07 pneumonias per subject at trial end
• 2.5% vs 2.1% deaths at trial end



Thermal Vapor Ablation

• Use of energy from 
steam to induce thermal 
injury

• Independent of collateral 
ventilation

• Quick and simple 
procedure

• Requires dedicated CT 
analysis

• Usually 1 night 
admission only





BTVA how to do it



Treatment Effect



Thermal Vapor Ablation



• BTVA causes an unpredictable inflammatory response
• Anything from mild to very severe
• Be vigilant for delayed inflammatory reaction

• No real consensus on steroid dosing
• Expert statement - 0.5mg/kg tapering for 2–4 weeks 

             plus ≥14 days antibiotics
• Further week of steroids and antibiotics to take home

• Research into lower lobe and ‘whole lung’ treatments

Thermal Vapor Ablation



RCT Sample size &
Follow-up

Difference EBV vs Control Groups

FEV1% Residual 
Volume 6MWD SGRQ

LVRS – NETT 
Trial1

n=290
6 months 27.6% - 42 m -13.4 pts

BeLieVeR
HIFi2

n=50
3 months 20.9% -0.18L 33m -5.1 pts

STELVIO3 n=68
6 months 17.8% -0.83L 74 m - 14.7 pts

IMPACT3 n=93
6 months 16.3% -0.48L 28 m - 7.5 pts

TRANSFORM5 n=97
6 months 29.3% -0.67L 79 m - 6.5 pts

LIBERATE6 n=190
12 months 17.9% -0.52L 39 m -7.1 pts

STEP-UP7 n=70
12 months 14.7% -0.30L 31 m -9.7 pts

1. Fishman et al NEJM 2001 2. Davey et al Lancet 2015 3. Klooster et al NEJM 2015 4. Valipour et al AJRCCM 2016
5. Kemp et al AJRCCM 2017 6. Criner et al AJRCCM 2018 7. Herth et al Lancet Respir Med 2016

LVR Evidence Summary





AeriSeal® System

• Originally developed as a LVR product in isolation
• RCT halted as ran out of money – promising but high AE rate1

• Problems with toxicity – linked to glutaraldehyde

• Acquired by PulmonX and repurposed for fissure closure2

• Smaller doses, product tweaks

AeriSeal Foam Components Vials                         AeriSeal Balloon Catheter                                        Accessories Kit

2. Ing A, et al. J Bronchology Interv Pulmonol. 2020 Jan;27(1):e14-e16.

1. Come CE, et al. Eur Respir J. 2015 Sep;46(3):651-62.
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Open-label, single-arm, prospective study (140 Subjects)

1. Evaluate the utility of AeriSeal System to occlude collateral
channels in a target lobe to convert it from CV+ve to CV-ve.

2. Perform BLVR with Zephyr valves in the lobe successfully
converted from CV+ve to CV-ve.

Two-Stage approach

1. AeriSeal Treatment for fissure closure – assess @ 45 days

2. Zephyr valves to cause volume reduction – assess @ 45 days

Data out to 12 months post-Zephyr Valve treatment 

CONVERT Trial



Fissure Gap Analysis



Photo from Nick Shaw



Post-Treatment CT





An End to COPD Nihilism?

• Suite of available techniques for LVR
- Broader indications

- New techniques

- More research on predictors of response needed

• Airways disease interventions showing some promise
- Neuronal ablation

- Epithelial regeneration

• Potential for:   personalised approach to treatment 

combination treatments



Questions?


