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1218 pts randomized 1/1- 2003 results
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Table 3. Improvement in Exercise Capacity and Health-Related Quality of Life at 24 Months.*

Patients Improvement in Exercise Capacity Improvement in Health-Related Quality of Life

Medical- Medical-
Surgery Therapy Surgery Therapy
Group Group Odds Ratio PValue Group Group Odds Ratio P Value

no.ftotal no. (9%) no./tatal no. (9%)

All patients 54/371 (15) 10/378 (3) 121/371 (33) 34/378 (9) ;
High-risk 4/58 (7) 1/48 (2) 3.48 0.37 6/58 (10) 048 e 0.03
Other 50/313 (16) 9/330 (3) 6.78 <0.001  115/313 (37) 34/330 (10) 5.06 <0.001

Subgroupsi
Fredominantly upper-lobe
emphysema
Low exercise capacity 25/84 (30} 0f92 —
High exercise capacity 177115 (15) 47138 (3) 5.81

<0.001  40/84 (48) 9/92 (10) 8.38 <0.001
47/115 {41) 15/138 (11)

Predominantly non-upper-lobe
emphysema

Low exercise capacity 6/49 (12) 3/41 (7) .77 0.50 18/49 (37) 3/41 ({7) 7.35 0.001

High exercise capacity 2765 (3) 259 (3) 10/65 (15) 7/59 (12)

Nt Engl JiMed 2005;548:2059-73



Table 2. Mortality among All Patients and in Subgroups.#®

Patients 90-Diay Mortality Total Mortality

Medical-Therapy p Madical-Tharapy Risk P
Surgery Group Group Value  Surgery Group Group Ratio Valuae

no.g mogh  nmoog  moogof
desths) degths’ decths) deaths/

mo. of deathstotal no. 35 [953 CI) total no. persoreywr tofal no. persorewr

All patients 48608 (7O[5.0-103]) &/6I0(LI[06-26]) <0001 1577608 O11 16Oy6I0 .11
High-riskt 070 (286 [18.4-40.6)) Y70 (O[0-51]) <0001 4270 033 70 OI8
Other 28/538 (52 [3.5-7.4)  &/540 (15[0.6-208]) 0001 115538 000 13540 010

Subgroupst
Patients with predominantly
upper-lobe
emphysema
Low exercise capacity 47139 (2.0 j0.&-72]) 5{151 {3.3[1.1-76]) L1000 26/130 OOV 517151
High exercise capacity 6306 (2.9 [1.1-6.2]} 713 (009 [01-34]y OQIy 347206 OUO7 30213

Patiants with predominanty
non-upger-lobe

emphysama
Low exercise capacity 7/&4 (B3[34-164]) 65 (0]0-5.5]) oo 015 GBS

High mercise capacity 11109 (10.1 [5.1-173]) 1111 (0.9[0.02-49) 0.003 010 14111
ITepteyyetontiny Ovnrotyto (90 Nuepav ) 7,9% oty opdda tov LVRS vs 1,3%

controls.

Ye FEV1 <20% nou/7 Stayvon <20 % Sramotadnmre vdnin nepteyyeionmun

Ovnrotnta 30 nuepwv (16%) nat pinpo mpofienopevo owelog and ™ LVRS

*Ala@uyn aépa: ATrd Toug 580 aoBeveic, ol 552 TTapoucialav diaguyn aspa oTnyv
TTapakoAouBnaon 30 NUEPWYV (UECOG OPOG 7 NUEPEG).

« AAAEG eTTITTAOKEG: appubpia (23.5%), TIveUpovia (18,2%), eTTavadiacwAnvwon (21,8%),
ATTOTUXia weaning (5,1%) K.Q.

N Engl J Med 2003;345:2059-73




Meta 8 £tn- 2006
m Acleveic pe epevonuo ovem AoBOV Kot Yoy
AVTOYN 6TV MoKNGT ElyoV 6TAHEPO TAEOVEKTI LIOL
otV emPimen (risk ratio 0.67, p=0.003), eAniopévn

ovvorroTTe deknens (P=0.001) xow AyoTEPO GOUTTO LT
(SGRQ) (p=<0.001).

m Eov i ovzoyn) 6TV Kopoto-oVomyvEVGTIKT KOTWGT) TToV
QLU T PMWEVT] TPOEYHEIPNTIKG TO TAEOVEKTI WO, GTHV
emPimoem 0EV NTOW GNUAVTIKO GAALG VANPYE PEATIOG
Aetzovpyikn) (p<0.01) morotnzoc Cone (SGRQ) (p<0.0.1).
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Very few LVRS are performed in USA and
even less in Europe. Why? i

In 2004, Medicare announced
. LVRS is paid in sub-group

/——\LVRS - performance in USA
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Mechanism of Action
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Endoscopic LVR

A. Tpomomoincn aEpoy@y®my Ko ponc

Endobronchial Valves ‘ \\\7‘\

m Emphasis-Zephyr (Pulmonx):
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m Spiration: Umbrella
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Zephyr valve - VENT Study:

e IloAvKevTpiKI) TPOOTTIKY] HEAETN
2 EBV:1 control
321ac60gveig (220 EBV vs 101 SMC).
BEATIOTI QUPUOKEVTIKY] OY®YT] KOL TVEVUOVIKT)
OTTOKUTUGTOGT TPV TNV emEnPacn yio 8 Efoopaoss

Kp I Tr’] p I a a I oavwvﬁ g/ a-rro KA& I op o 0 . Heterogeneity Score, 6% Heterogeneity Score, 25%

*20BapO N OMOIOYEVEG EUPUONUA
kKaBopi{opevo atrdo HRCT.
*FEV1 15-45%, TL.C >100%, RV >150%,
DLCO >20%
*KAIVIKG 0T00gp0OG a0BevNG (OXI O€
TTapoguvon)
*PaCO2 <50 mmHg,
*ATTOUGIa pEYAAWY QUOTAIBWY , 1 Aiapopd aTo TTOCOTIKG score
QVETTAPKEID al avTiBpuyivng Eu@uonuaroc:
[10000TO0 pixels <-910 HU HETASU TOU
NEJM 2010;363:1233-44 AOBoU-0TOXOU Kal TOU ETELOTTAEUPOU
AoBouU-un oroxou




Results-Complications in 6 and 12 months

: : 0.0748

4.6% 10.4% 0.1724

Major
Complication
Composite (MCC)

Death 3.5% 3.7% 1.0000

Empyema 0.0% 0.0%
Massive
Hemoptysis

Distal
Pneumonia

0.0% 0.5% 1.0000

NA 4.2%

Pneumothorax/
air leak > 7 days

Resp. Failure 2.8% 1.0000

2 24 hours vent

1.9% 1.0000




Primary end points at 6 months

FEV1 Change 6MWT % Change

Control Treatment Control Treatment
(n=101) (n=220) (n=101) (n=220)

Sciurba , Ernst, Herth et al., A randomized Study of Endobronchial Valves for Advanced Emphysema.
N Engl J Med 2010;363:1233-44.
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Table 4. Percent Changes in the FEV, and Distance on the 6-Minute Walk Test at & and 12 Months, According to
Subgroup of Disease Severity.”

Percent Change from Baseline Percent Change from Baseline
Subgroup and Outcome at & Mo at 12 Mo

Difference between EBV Difference between EBV
Group and Control Group and Control
Group P Valuet Group P Valuet

% (95% 1) % [O5% C1)

High heterogenaity
FEV, 10.7 (3.5 to 17.9) J 13.3 (5.7 to 20.9)

Distance on &-min walk test 12.4 (4.3 10 20.1) 7.1 (0B to 14.9)

Low heterogeneity
FEV, 15{-11t8.2) 1.5 (—4.7 to 7.6) 0.64
Distance on &-min walk test 1.0 {-5.4 to B.4) 06 (641077 0.84

Complete fissure
FEV, 16.2 {8.8 to 71.8) 17.9 (9.8 to 75.9) <0001

Distance on &-min walk test FF -1 Rito 17 7} 10 {40811 &) 031

Incomplete fissure
FEV, 20{-3017.9) 7.8 (-31.8 to 0.4) 0.41
Distance on &-min walk test 53 (-1.5t012.2) 45 (-2.7to 11.8) 0.20

NEJM 2010;363:1233-44




T mpofiemer v amoreieapatinotynta 7 BLVR pe BoABibeg?

(European cohort of VENT 161 acobieveic)

i7.1: 838 Clinical effectiveness outcomes at 6 and 12 months in patients having computed tomography (CT) suggestive of
complete fissure, with endobronchial valve (EBV) therapy patients stratified by CT assessment of lobar occlusion

Complete fissure

Lobar occlusion Mo lobar occlusion p-value® Controls
Patients n1 20 17 19
A TLVR %*
6 months -80+0.30 -2840.25 <0.0001 0+0.08
=>55% reduction® 15 (79) 3(18) 0.0002 0 (0)
ATLCL
6 months -054+0.7 -0.4+1.0 0.7 0.2+05
12 months -0.3+0.7 02+1.2 0.6 04+0.7
A FEV1 %
6 rmonths 26424 6+12 0.004 d+14
12 months 28432 2410 0.005 2422
=15% improved 12 (B7) 1(8) 0.002 1 (6)
A cycle ergometry workload W
6 months 8+15 0+14 0.10 347
12 months 6+16 5410 09 249
=10 W improved 8 (44) 3 (27) 0.4 1(7)
A 6MWD %
6 months 22+38 2419 0.03 194 54
12 months 22440 0+20 0.06 10444
=35 m improved 10 (56 3(25 0.1 6 (38)

Eur Respir J 2012; 39: 1334—-1342



VENT Responder Summary

Delta 22 Control @) brmons)

30,0%

15’2% A >

5,8%

Total H.H. (>10% H.H.+ L.E. H.H.+ LLE+C.F.

IS N=74 N=30

W FEV1 % Change  W6MWT % Change  ~2~SGRQ Delta {abs)

H.H. — High Heterogeneity, L.E. — Lobar Exclusion Achieved, C.F. — Low Collateral Flow
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mGood candidate for EBV therapy pulmonX

fntervannonal Pulmonalo,

Right Upper Lobe
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Picture and data courtesy: Departrment of Radiology,
Otto-Wagner Spital Vienna, Dr. Arschang Valipour
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Chartis CV Assessment System
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Stelvio Study:

TuyoalotroinMEVN MEAETN, 84 aCBEVEIG PE
ETEPOYEVEIO EHPUOMOTOG KOl ATTOUCIO
TMOPOATTAEUPOU OEPICHOU OTOV. AOBO-CTOXO.

A Primary Outcomes in the Intention-to-Treat Population
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N Engl ['Med 2015;573:2525-35




Stelvio Study:

TuyoalotroinMEVN MEAETN, 84 aCBEVEIG PE
ETEPOYEVEIO EHPUOMOTOG KOl ATTOUCIO
TMOPOATTAEUPOU OEPICHOU OTOV. AOBO-CTOXO.

=)

:

:

ﬁ ﬁ
P=0.001 P=0.001

EBY  Control o ERV  Contral
(N=24) (N=33) (N=24) [N=33)

Change from Baseline to & Mo (points)
Change from Baseline to 6 Mo (points)

Change from Baseline to & Mo [ml)

N Engl ['Med 2015;573:2525-35




able 3. Senicus Adverse Events during & Months of Follow-up.™

EBV Group Control Group
(N = 34) (N =34) P Valuef

no. %)
otal no. of serious events 23 <000

Pulmonary events
Death
COPD exacerbation with hospitalization

Preumonia

Preumathorax
Resolved =14 days after onset, without drainage
Resolved =14 days after onset, with drainage
Required temporary valve removal

Required permanent valve removal because of recurrent
pneumnathorax

Required permanent valve removal, after temporary
removal and reimplantation, because of recurrent
pneumothorax

Other EBV-related events requiring permanent removal of
all valves

Torsion of the bronchues
Preumonia distal to valve

Increased sputum, dyspnea, or coughing without patient-
perceived treatment benefit

Other EBV-related events requiring valve replacement
Walve migration
Wahee expectoration
Walve dislocation due ta formation of granulation tissue

N Engl | Med
2015;373:2325-35

Increased sputum, dyspnea, or coughing
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OMOIOINENEXZ EMO®YZHMA: IMPACT Study
TuyalotroinuEVN MEAETN, 93 aocBeveic HE cofapo,
OMOIOYEVEG ENPUONHA KOI ATTOUCIO TTOPATTAEUPOU

”

A.:..

Primary Outcome in the Intention-to-Treat Population
Percent change from baseline to 3 months
B = B 5c

b +17.0%
p=0.0002

Valipour A, et al. Am | Respir Crit Care Med. 2016.




IMPACT Study:

Secondary Outcomes in the Intention-to-Treat Population
Change from baseline to 3 months
™

SGRQ

Valipour A, et al. Am | Respir Crit Care Med. 2016.




ANAMENETAI: LIBERATE trial: RCT 190 patients enrolled, 2:1

PULMONX COMPLETES
ENROLLMENT IN U.S. PIVOTAL TRIAL OF
ZEPHYR® ENDOBRONCHIAL VALVE

Redwood City, Calif. — October 5, 2016 — Pulmonx, a leader in interventional pulmonology, today announced completion of
enroliment in its pivotal IDE study — the LIBERATE Trial — a randomized, controlled, multi-center study of the Zephyr®
Endobronchial Valve (EBV) in patients with severe emphysema, a form of chronic obstructive pulmonary disease (COPD). Results
from the LIBERATE Trial will support approval of the device for use in the U.5.

Zephyr EBVs are tiny, minimally-invasive, one-way valves placed in select airways of the lungs to occlude diseased regions and
reduce lung hyperinflation. As a result, the remaining healthier regions may function more efficiently, enabling better breathing and
an improved quality of life for patients.

The LIBERATE Trial enrolled 190 patients at 24 centers to evaluate the safety and effectiveness of the Zephyr EBV versus optimal
medical management, with patients randomized 2:1 Zephyr EBV versus conirol. The primary outcome to be evaluated at one year
is Forced Expiratory Volume in one second (FEV,, an objective measure of breathing function). Secondary outcomes are volume
reduction of the treated lobe of the lung, the Six Minute Walk Distance (6MWD, a measure of exercise tolerance) and the
St. George's Respiratory Questionnaire (SGRQ, a measure of quality of life).

leading physicians outside of the U.S.," said Pulmonx Chief Executive Officer Glen French. “Completing enrollment in this important
frial moves us one step closer to making this proven treatment available to U.S. patients who have few options today.”

“The Zephyr EBV is the most studied endoscopic lung volume reduction device globally and is considered first-line therapy by p u | m O/rl\xg




Spiration Intrabronchial Valves
(IBV) - Inferior Results

Multigenter pilot study of a bronchial valve for

4

377 vs 36 pts. Bilateral upper lobe treatment with
bronchial valves without complete lobar occlusion was
safe but not effective in the majority of patients.

ERJ 2012;59:1319-1525




Inferior Results

Spiration Intrabronchial Valves

11:3%' 4

treatment of advanced emphysema with %
bronchial valves Eur Respir J 2012: 39: 1319-1325

e for

FRSH Bl CrIRRRVisE Resuirpian A0 d322-233
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saiprbudmet ¢itecRE M¥hPTNajority of patients.




Chest. 2012:;142(4):900-908. doi:10.1378/chest.11-2886

COPD

Complete Unilateral vs Partial Bilateral
Endoscopic Lung Volume Reduction in
Patients With Bilateral Lung Emphysema
Ralf Eberhardt, MD: Daniela Gompelmann, MD; Maren Schuhmann, MID:
Hannah Reinhardt, MD: Armin Ernst, MDD, FCCP; Claus P Heussel, MID;

(11 H 2144 [)

Forced Exspiratory Volume (FEV1 in ) B Residual Volume (RVin l)

unilateral ELVR V8. bilateral ELVR "1 unilateral ELVR Vs, bilateral ELVR
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Overview of the principal ELVR studies’

Tmepoit AFEV  AGHWT  ASGRQ
Sciurba et al. 2010: Randomized, controlled | Treatment group bmonths | 4 3% 93m 28ps | -
JENT" (9) (n=214)
Herth etal. 2012 Randomized, controlled | Treatment group bmonths | 7T+20% | 19+%m | -S=ldpls | -
LEuro-VENT (10) (n=111)
Subgroup with complete o+dh | 22+38% | -10+15pts| B0%
fissure, complete lobar
occlusion (n = 20)
! - ] ) 5 </5' —_—
: H;i;;;;lﬁﬂdﬂﬁm} Prospectve, nonconrolled! CVnegative (n=51) | 1monh <\ 16=22% | 24+57m | -10+13pts| S6%
SK CV positive (n = 29) 1210% | 10£9/m | 9= 1opts | 6%
/_A
Eberhardtetal 2012 | Prospective, randomized, | Complete uniateral Imonths [ 21+ 11% | 49+33m | -2+ pis| -
SGomplete unilateral vs. | nonconirolled occlusion n = 11) [ >
1al bilateral” (23
2 & Partial bilateral occlusion 3£ 10% | 02+81m| 2+9ps | -
[n=11)
Ninane et al. 2012 Randomized, controlled | Partial occlusion dmonths | -0mL | Tm -4 pts T
JMulticenter European (n=137)
study” (11)




puImonX
ntio IP!moW

Bronchoscopic lung volume reduction with
endobronchial valves for patients with heterogeneous
emphysema and intact interlobar fissures (BeLieVeR-HIFi)®

Claire Davey’, Zaid Zoumot!, William McNulty', Simon Jordan', Denis Carr?,

Lung function outcomes

Michael Rubens', David Hansell', Michael Polkey', Pallav Shah?, Nicholas Hopkinson’

Mean (95% C1) | EBV Zephyr® (n=23) Control (n=24) Between group diff p value
% change in FEV, 24.8 (8.0-41.5) 3.9 (0.7-7.1) 20.9 (4.3-37.5) 0.01
change in RV (L) -0.5 (-0.8,-0.2) -0.1 (-0.3-0.0) -0.4 (-0.7-0.0) 0.03

change in TLCO 3.1 (0.6-5.6) 0.3 (-1.1-1.7) 2.8 (0.3-5.6) 0.05

p=0.003

p=0.015
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B. Tpomomoinon mwvevp. mapeyyvpotog : 1. Polymer sealant LVR

Aetiseal® system
(CUVOETIKOG TTOAUMEPIKOG O(PPOG)
[ToAvpuepileton in situ g 60 sec.

[TpoxaAel KOVOTOMNTIKN ATEAEKTAGIO OVECOPTITMOG
TOPATAELPOV AEPIGLLOV




Published data:

Treatment
escalation
study Herth et
al Expert Rev
Med Devices.
2011

Herth et al,
Respiration
2011

Single session
bilateral
treatment study

CHEST 2012

25 ULP, no
control

25 ULP, no
control

20 ULP and

homogeneous,

no control

Decrease in hyperinflation
(RV/TLC A=-7.4 £ 10.3%)
Improvement in spirometry
parameters at 6 months :
FEV, +15.9 £ 22.6%
FVC +24.1 + 22.7%)

* SGRQ -9.9 + 15.3 units

* MRC -1.0 £ 1.04 units

GOLD stage III- optimal response:
*ARV/TLC —7.4 * 10.3%

*AFEV1 +15.9 £ 22.6%

*AFVC +24.1 £ 22.7%

*OMWD improved 28.7 £ 59.6 m
*MRCD score —1.0 £ 1.04 units.
*SGRQ score improved —9.9 £ 15.3

units.

RV/TLC -6.1 £ 15.5%
AFEV, 31 £ 327%,
AFVC 13,8 £ 19,4%)
SGRQ -11.2+12.7U
MRC score (-0.5 £ 0.78U).

Flu like
syndrome/C
OPD
exacerbation

Gold IV not
so good
response
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Treatment of Advanced Emphysema with
Emphysematous Lung Sealant (AeriSeal®)

F.J.F. Herth? D.Gompelmann?® F. Stanzel® R.Bonnet® J.Behr? B.Schmidt®
H. Magnussen’ A.Ernst®>9 R.Eberhardt?®

= In the cohort of 25 pts with INHOMOZENEOUS emphysema,

patients with GOLD stage III had better response in 3 months
follow up: (ARV/TLC -7.4 £ 10.3%, AFEV1 +15.9 £ 22.6% xot

AFVC +24.1 £ 22.7%).

m 6MWD increased by 28.7 £ 59.6 m, MRCD score by —1.0 + 1.04,
SGRQ score by —9.9 £ 15.3 units. GOLD stage IV pts did not

improve as much.




CHEST Original Research

COPD

Bilateral Endoscopic Sealant Lung
Volume Reduction Therapy for
Advanced Emphysema

Mordechai R. Kramer, MD, FCCP; Yael Refaely, MD; Nimrod Maimon, MD;
Diyor Bosenoarten MDD and Oren Fruchter MDD

CHEST 2012;
142(5):1111-1117

BASELINE WEEK 12 WEEK 48

BASELINE
FEV,= 142L
RVITLC = 0.61
MRCD = 2
SGRQ =31

WEEK 12
FEV,= 1.50L
RVITLC = 0.60
MRCD =3
SGRQ = 31

WEEK 48
FEV,=2.11L
RVITLC = 0.49
MRCD = 1
SGRQ = 34

FVC=38I1L

FVC=3.33L

FVC =4.75L

BASELINE
FEV,=0.78L
RVITLC = 0.64
MRCD =3
SGRQ =45

WEEK 12
FEV,= 131L
RV/TLC =058
MRCD = 2
SGRQ = 36

WEEK 48
FEV,= 1.29L
RVITLC =039
MRCD = 2
SGRQ =31

FVC=2.35L

FVC=315L

FVC=3.79
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ORIGINAL ARTICLE

® A randomised trial of lung sealant versus
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Endoints: Change in FEV, (18.9% vs 1.3%) , SGRQ (12 vs 0) ,
OMWT improvement (31m vs -22m), mMRC (NS)

>50% of treated patients had a MICID 1n FEV, at 6 months vezsus

1590 of control patients

Median change in FEV1
-~ Mean change in FEW1
Clinically significant change in FEV1 threshold

Change in FEV1 at 6 months %
Change in FEV1 at 6 months %

Buropean Respiratory Journal 2015 46: 651-662




* 44% of treated patients experienced adverse events requiring
hospitalisation (2.5-fold more than control, p=0.01), with two
deaths in the treated cohott.

* Treatment respondets tended to be those expetiencing tespitatory

advetse events.
* Treatment-associated pulmonary complications, including
pulmonary infiltrate, pleural effusion and possible lung abscess.
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Products in Development

To improve the lives of patients suffering from lung disease, Pulmonx remains focused on
developing life-changing, cost-effective technologies.

AeriSeal® System - Coming Soon

The AeriSeal treatment uses a polymeric foam to block diseased regions in the lung to achieve
volume reduction and improve breathing function. The treatment Is designed for patients with
emphysema and is independent of collateral ventilation. AeriSeal received CE Mark approval at

the end of 2015. Pulmonx is continuing to develop the post-market surveillance protocols and
expects to be re-introducing the technology in 2017.
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THE LANCET Respiratory Medicine

Shah PL, et al. RESET trial.
Lancet Respir.Med. 2013; 1: 233—40.

22 vs 23 pts randomised for coils vs medical tx.

SGRQ response at 90 days after final treatment was
greater 1n the treatment group (between-group
difference -8:36 points p=0:04).

FEV1, RV and 6 MWT improvement of the LVRC
group was also significantly greater than in the CG.
No between-group difference in serious adverse events




Lung volume reduction coil treatment for patients
with severe emphysema: a European multicentre trial.
G. Deslee, K.Klooster, M. Hetzel et al.

Thorax 2014;69:980-986

Sixty patients (60.9 = 7.5 years, FEV1 30.2 +
6.3% pred, were bronchoscopically treated
with coils (55 bilateral, 5 unilateral), with a
median of 10 (range 5—15) coils per lobe.

6 Months 6 Months 12 Months
Overall group 12-month follow-up group 12-month follow-up group
(N=58) (N=34) (N=34)

FEV;, L +0.11£0.20 (n=54, p<0.001) + aay =0.037)

+17.81+31.71 (n=33, p=0.003) +16.04+35.54 (n=34

FEVy, % pred (% change) +15.36+26.68 (n=54, p<0.001) 7)
FVG, L +0.200.53 (n=54, p=0.008) +0.33+0.57 (n=33, p=0.00Z) .268+0.45 (n=34, p=0.001)
RV, L —0.65+0.90 (n=58, p<0.001) -0, =064 . =34,_p<0.001)
RV, % pred (% change) —11.31415.25 (n=58, p<0.001) —14.38+15.42 (n=34, p<0.001) —13.75+12.65 (n=34, p<(.0M)
RVITLC —451+12.19 (n=58, p=0.007) —6.06+8.58 (n=3%, p<0-00T) =TT2215.59 (n=34, p=0.245)
6MWD, m +29.7+74.1 (n=56, p=0.004) ;

SGRQ, points —-12.1412.9 (n=56, p<0.001)

mMRC, points -0.641.2 (n=58, p<0.001)




Articles

Endobronchial coils for the treatment of severe emphysema
with hyperinflation (RESET): a randomised controlled trial

Pallav L Shah, Zaid Zoumeot, Suveer Singh, Stephen R Bicknel, Ewen T Ross, John Quiring Micholas 5 Hopkinson, Samuel V Kemp, for the RESET
trial Study Group

Summary
Background Few treatment options exist for patients with severe emphysema. We assessed the clinical benefits and
safety of lung volume reduction coils (LVRCs) for the treatment of patients with severe emphysema with hyperinflation.

Methods In a randomised study, we recruited patients with severe emphysema (aged =35 years) from three centres in
the UK. Using a computer-generated randomisation sequence, we randomly allocated patients in a one-to-one ratio
{block sizes of four and stratified by centre) to either LVRC treatment (treatment group) or best medical care (usual
care group). The primary endpoint was the difference in response in the St George’s Respiratory Questionnaire
(SGRQ) between treatment and usual care groups at 90 days after final treatment (by intention-to-treat analysis). The
trial is registered with ClinicalTrials.gov, number NCT01334307.

Findings Between Jan 27, 2010, to Oct 25, 2011, we recruited and randomly allocated 47 patients: 23 to treatment and 24 to
usual care (23 patients in each group were included in the intention-to-treat analysis). SGRQ response at 90 days after
final treatment was greater in the treatment group than it was in the usual care group (between-group difference in
change from baseline —8.36 points [95% CI -16-24 to —0-47]; p=0.04). We detected no between-group difference in
serious adverse events.

Interpretation Our findings suggest that treatment with endobronchial coils can improve quality of life for patients
with severe emphysema and hyperinflation.
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Shah PL, et al.

Primary outcome

RESET trial: randomized, 22 pts vs 23 controls

SGRQ

-8.11(-13.83 to
-2.39)

0.25 (-5.58 to
6.07)

-8.36 (-16.24 to
-0.47)

0.04

Secondary
outcome

TLC (L)

-0.24 (-0.38 to
-0.10)

-0.13 (-0.27 to
0.01)

-0.11 (-0.29 to
0.07)

RV (L)

6 MWT

-0.51 (-0.73 to
-0.30)

51.15 (27.65 to
74.68)

-0.20 (-0.42 to
0.02)

-12.39 (-36.61 to
11.83)

-0.31 (-0.59 to
-0.04)

63.55 (32.57 to
94.53)

%change in
FEV1

14.19 (6.84 to
21.55)

3,57 (-4.02 to
11.17)

10.62 (1.12 to
20.12)

mMRC

-0.24 (-0.57 to
0.09)

-0.09 (-0.44 to
0.26)

No between-group difference in serious adverse events

-0.15 (-0.60 to
0.30)

Larncet Respir.Med. 20155 15 233-40);
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Vapor Ablation in the Presence of Incomplete Fissures: 12-Month
Results from the STEP-UP Randomized Controlled Study
ULP- E, 45 patients treated, 24 control, One upper lobe per session

Bronchoscoplc  Control Difference befwean  pvalue
vapour group groups (95% C1)
ablation group
FEV, (mL) JO5 -12.2 1026
(50 179-9) (S0 114-3) (305 80 174-B)
FC (mil} 110-F 178-3 F38-5
(03 3
Rkl -1591 Fa-3 -4374
volume (mL) (5D 572-4) (SO 470-0)  (-499-7 10 24-5)
FRC (mL) -163-6 826 ~246-2
(50 564-5) (SO 4174}  (-490-010-2-5)
BIMWT (m) 88 % 36 0-84472
(5D 565 (SD734) (133 10406)

FEW = fosced cxpiratorny wolume in 1 s IFVC=forced wital capacity, FRC=functicnal pessdial
capacity. BRWT <& minwalk Les1

Table: Change In secondary endpalnt measures at 12 moanths after vapour
ablatlon

Shah et al, Lancet Resp Med 2016
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Table 1. Results for primary efficacy endpoints for patients with incomplete fissures

Bronchoscopic vapor Control Difference between  p value
ablation group group groups (95% CI)
Patients with incomplete fissures, n 35 19
A FEV, %
3 months 79 -1.2 9.1 (0.1 to 18.1) 0.0056
6 months i =34 109 (3.6 10 18.4 0.0024
12 months 9.2 ~2.4 14.6 (3.1 to 26.7) 0.0137
A SGRO-C (points)
3 months =7.7 -2.2 -5.5(0.5to0 -11.5) 0.0697
6 months -6.8 -0.6 ~6.1 (1.3 to —-13.7) 0.1089
12 months 9.4 =1.0 8.4 (0.7 to =17.5) 0.0712
ReSpIratic ) 40



Table 3. 5AEs and hospital admissions
Treatment group (n = 35) Control group (n = 19)
0-180 days after 181-365 days after | 0-180 days after 181-3&5 days after
treatment” treatment! randomization  randomization
COPD exacerbation 3(9) 0 1(5) 2{11)
Pneumonia or pneumonilis 8 (23) 0 1(5) 1(5)
Pneumothorax 1% (3) 0 0 0
Hemoptysis 0 0 0 0
Death 1 (3) 0 0 0
AT spiratory SAE 9 (26) { 2{11) 3{1a)

Respiration 2016;92:397—405



Novel Modalities and Agents in Bronchoscopic Lung Volume Reduction

Grigoris Stratakos'”. Philip Emmanouil’ and Stefano C—‘rss's.spfs.:{'ini2

Curr Drug Targets. 2013 Feb 1;14(2):253-61.

Symptomatic patients with heterogeneous emphysema
(RV =150% predicted)

-4-—'——_—'_._——._—‘—_—"—_——'—4

Fissure complete (CT scan) Fissure incomplete (CT scan)

and/or Chartis negative CV B e T

l Lung tissue Lung tissue

Valves represented not represented

Wi 1 l

Coils Gealant
Sealant Vapor

l l Vapor

Follow-up Remove valves
(after 3 months)

Improvement Noimprovement

Respiration 2012;84:250-263




Branchostapd lung volume sedu ction intervent:ons may be foRsdered in selected patents wilh advancid omphySsema

[Ewvidence B)

In selected patien
In patients with very severe COPL [progressive disgase, BODE score of 7 to 10, and not candidate for lung volume reduction)

5 with a large bulla surgscal bullectamy may be considered (Evidence C€)

|I.I|1|_] tramspRantaton may He considered for refereadt with at least one of the followeng: (1] hes 0 B

exacerbation associatéd with acute hypercaptes [Peoy > 50 mm Hgl: |2} pulmonary hypertenson and/or cor pulmonale,

jespte oxygen therapy; or (3] FEVS < 2096and either DLCD < 209% or homogenous destnbuton of emphysema (Endence C)

GOLD guidelines 2017




Overview of vanous thesapes used to treat patients with COPD and emphyserna worldwde. Note that all therapies are
not approved for clinical care in all countries. Additsonally, the effects of BLVR on surwvasl or other long term outcomes

ar comparison to LVRS are unknown

Advanced COPD

emphysema predominant phenotype with severe hypesnflatior
arge bulla

| | na lamge bulla

oullectomy heterogencous ) homogeneous
emphysema.. | emphysema

L. L | T

collateral + collateral - eotlateral
YeEnfUmeEn wEMTIRD DN ventilation

VRS N ALV
LVRS . .
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ght(cm): 157
pight(ka): 38.0

. PRERX 6+
Spirometry EPS o
FVC 2.74 50— 91
el les 2% s o 4]
FEVI/FVC % I 1
FEF25-75% L/sec 315 023 7 24
FEF75% LUsec 148 017 11 1
FEF50% LUsec 31 029 8
FEF% Ussc -2 aw 7 0
DEF Usec TLC Liters
VG Liters VC Liters
FIFIFS0 RV i
FRCPL Liters
ERV Liters
IC Liters
RVTLC %
Raw kPa/lL/sec
Vig Liters
sGaw L/sec/kPal/L

TR

4.57

2.71
1.66
2.57
1.00
1.99

36

0.124

2.69

8.56
1.95
6.61
7.15
0.54
1.41
L
0.938
7.30
0.15

187
54

71

756
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Ipw ko Meta

Heightiem): 157
Weightfg): 380

! are
FEVIIFVC %
FEF25-75%Lisec
FEF75% Lisec
FEF50% Lisec
FEF25% Lisec




ror 499K Duration 88sec 256x256 Pix 1. 6mm 99m Technetium

Perfusion

pn [Perfusion Resuits] 11/14/2011

Fosterior
(Counts) Left Right
Upper 029K 008K
Middle 108K 067K
Lower 130K 112K
Total 267K 188K
(% Ratios) Left Right
Upper 6.37 177
Middie 2367 14 83
Lower 2870 24 66
Total 58.74 4126
Anterior
(Counts) Left Right
Upper 050K 015K
Middle 125K 086K
Lower 082K 067K
Total 257K 167K
(% Ratios) Left Right
Upper 11.78 3.46
Middle 29.45 2019
Lower 19.36 15.76
Total 60.59 39.41
Geometric Mean
(Counts) Left Right
Upper 038K 011K
Middle 113K 076K
Lower 099K 084K
Total 250K 172K
(% Ratios) Left Right
Upper 8.98 266
Middle 26.77 1810
Lower 2351 19.98
Tatal 55.26 4074









