ASLHPEY: 2024 FE 1 7 %36 % 5 1

Ay

1M EMRFR SERNTNIBTMIRER

Y, 2, SR, R R R

doi:10.3969/j.issn.1671-0800.2024.01.003
[FES2S] R563 [EifRERE] ¢ [XEHS]
18 14 FHL % 4 fifi %% J5 (chronic obstructive pulmori-
ary disease, COPD) /& — f¥ 57 i 14 fifi ¥ 5 7 , L AFAE
EHRFHIAERET (XAER BILAE RO/
B i O A8 0 & 51 R g R R GE R CF
W A 2 2R A E), RS
HRBATHNARZR ", COPDIHAERLHER =
RILE Z —, H 3 90%H 5T T & £ A KA Fu o 22
WNE R, & —TE Af &£ T Ak, BIfER%
R 6T (BB EE 254 . B2 AR B ALK
BIXAEY KA. BN K E AR RERAS,
KHEITZ IR, 1R % COPD B 27 & # Wy % [ 7
BB EERE TRMARERE T LU
A A £# COPD &%, i & F A (lung volume
reduction surgery, LVRS) ¥ & # 5 It /& % 7 J& e 3%
%t . LVRS #3472 FE J) K o i 4L 41, 08 D fid 5 e
REWLERR, NMEBRA, AEFRAF¥FX
. LVRS [ LUK E i oh a5 4 il b 77 L £ 78
WG, EOWERENFAEXTREHM
TR, £ F EAELH LVRS # ki, 61 £
/NI R ESE T A A (bronchoscopic lung vol-
ume reduction, BLVR) 5 LL i & & . 17 77 — 22 1A
B AT RN ETERIH COPD &£, HEFMEE
RERIE . BB S - wk, AU BB A R RN 3k
o TR MEXE ., ARG AN IR IR R 8
NIETT T EMETBHERK,

1 BLVR

NETT #t ® b8 7 = E i R &% 1T LVRS &5

EEWHE:  WiiLE PR RGZm IR 0 5T 0 (2023)

EZBAL: 315040 I, T BT 022 R B e

BIEEE: REM FEEM. Tl EEETPRRES&E
FEZE R, WHLAR R RO 0 2 W 5 R R EE A E h 2
BRI L R4 452 51 . Email: doctorwu1967@126.com

1671-0800(2024)01-0011-05

FEHYIEITHR R ZR, EEHRELTRET A
F A KB A B B T4 447+, LVRS 7 524 (%
TR B ET ERIFFETRITE(SGRQYTY,
LVRS # &Mtk m BN, BORERL T EHK
%, F It g8 iz 35 I, {2 LVRS A4 ## 3 BLVR By
MRIFET ERKE AR TS LVRS, Z A XA
&4 % 1 ® (EBV) # 1T BLVR & — = 818 %, EBV
EHFMREEE FOAER T AR R ok,
M T #EAT LVRS £ S Wk B 3w 7 A
NIGTT B Y,

E ®l, % BLVR A ¥ Fl SR EE#H %+, @1
EBV . i, 7 4 B (LVRC) . & X R & FE K K IE ok
A (BTVA) F % # 7 & W1 B ff R 2% . 2024 &
COPD 4 218145 ¥ (GOLD2024) Z . % T 3 i
WRHFUR AT ELERR A, ERELY
EITRRTEWEFEIT, 7% 8 /M LVRS 5. BLVR,
% EBV.LVRC.BTVA", 8t $%3& 4 BLVR # &
R 3w H T R D T RROS B R4 3 %, BLVR
RIERTHFEERAENES, BT EBIEW 54
AT, BT E¥H % £ R 4 (mMMRC=2) 5
COPD ¥ |1k (CAT 1 4= 10D, #7812 51 % [R K I
[6 min # 471 FE % (6GMWT) 100 ~ 450 m]”’,

1.1 EBV EBVZ H #l & & # 8 BLVR, BH & A H
IEYE Z A, 42 FDA #t/E#y " — T BLVR K B .
EBV £ 4 5 1] [ i B T ¥ et &, £ F A B AT E A
JNEE ot o, (B AR R SRR AE 2= R ¥\ EBV i
WD AR A A A R A Bk 2L 2 AR GE /DN, 5
RIFAGK, UK EM 6, RETH AR EE
7R & ", FDA #/E8F # EBV £ Zephyr"f1 The
Spiration Valve System", 43~ | & % % 7/ fn 4 7 % ] ]

Zephyr"EBV & i B B KV R 62 E L b

FEBRJE O LA R, B R o5 R



o 12 o

it BTk, B % A R T F] ik, Zephyr # FE X
BRABRKXAERLHE, FRALTASE, ATN
EXREARMKE", Zephyr 3 JE X 4 #1735 fir
TXARERE L, HIEBARYE.

The Spiration Valve System” i1 % %k &4 X £ &
EEEFREABAMELAK. EXRERETHEITE
FREREINXRE, BhbbERRRBTHNIE
Fl, MEESCH R, XAEHRAREMBD T
RELREXAEHLANER, FAHT ARSI
SmAI R R, TEAT AN RERENE
BXAE, NREAENMER T,

VENT i3 2~ LA FHH EBV £ F
1 # F /1°F 58 (FEVD) ,6MWT,.SGRQ if 4~ 7£ 4t it
FLADERE, BEEGARIN LEAREREF
J& AT & I AR 2 B A G D B8 et 5 B i
2 B i AR E 2 QCT I E R AT 15%) .M
A A et 8] BT B R IE T R R M R TN E T
J& 8 IMPACT. TRANSFORM. STELVIO #2 BeLi-
eVer-HiFi #f %% |11k 1T 48 3 0 AL @ Sy HE 2 i
i AR B, XEH R TRt g Fr s B 6k R
A2 & g 75 IMPACT #2 TRANSFORM #t %
AAHATT 12 f0 24 A BgREr, BE EMThee . &£
T RE BB Bon A H 3R A LIBERATE
#1 EMPROVE 11 3¢ 7~ 4| £ il Zephyr"EBV # Spiration
Valve System*%:-iF 7 FEV1.6MWT #2 SGRQ #7% %,
£ FDA #L EBV 7577 BLVR B9 %428 3010 3 #f
— I Meta 747 B, GRS E D 6 A A AT HEIEIT
A8 B, o 3 A H A 2 BT B AR & 3 U 4T EBV
697 JEBIFEV] .6MWT f1 SGRQ £ %t % + B %
wE",

EBV MEMATREGEET BTN E
W, 8 58 .COPD & ik R FRFZEHE, FH
RETETHEFE LN TR RAH LB EN
31%~ 35%, M R RAHRA 5%~ 12%"""Y, K5
EHRFENTREN, KEREERMNMY, HH
KIGTT RO B Tk LAME B SR AR AR GE N, T
SR AR ET S, FIREEMBERA, K%
BORE W 5B K £ EBV A B 72 h, {8 5 fg R &
WA 45d. B, BUUKEER 3 d d#AT I, 5
KBS ENRIPEARTHEE, LR ERSAEE

Modern Practical Medicine, January 2024, Vol.36, No. |

1, Bz R Dk, RERD T S EHAE A
Aoy s 4 EBV B #A I & OE 7 RE 5 B0 B T A
Tk, qo i REAS (L ZE R PR BA S R &

1.2 LVRC LVRC H1CIZE %A &M /R, A%
V] 48 il AR i 52 B, DAMK &R AR X e
ok, NP ARG FREHEEREE ™, It
S, 4 B R AR D B AR B AR, B AR E 3T
A E K, AEEFEEERKE, Hitx
A e XA B R

RESET.RENEW #1 REVOLENS [ 4 % B2 i, 36

HRTEABEEATEBTTEMAIMAREZ
T A RHEAAT RN A, O MWT &% % T
#,FEVI1 fu SGRQ W87 B/ ik E5, (4
R A B EREEHRHEER. £ L
iRk F, XA REREXG TENIETH,
% W L ER COPD nE, ik fu 5 . RE-
NEW & &, &BEHEEHKIELEE AN 34.8%,
% HIEIT A 19.1%, LVRC 8% T EBV 1t 2
ETHERTHEMRAES, T LS
Fu 3 i M il AR 48 % LVRC 2 GOLD2024 45 &
¥ % 1 COPD % 11677 77 i, 18 s JR3& A v L 9F K
gk Z KEA G RECIEIRG T X E R AL F, A AF#
—FH R,
1.3 BTVA BTVA .2 — i [ Z 4 8 BLVR #
A, BRAFANMREREERME, LLTIR R RIE
(BRI, F4HMLD, FHRALT| R IFERN R
Yo BT ARG R RIERRK, BTVA T #%FH T
Efa-l-FEEOBGHZ Fn BHEIXAERAL
REYREH, WA QME S ERKNEE
RLAF 20V A RT 78 & 893 HRCT #EAT i 55 &
2, REEFWEARAEERIEFRGITHLEA
BT R & .

EHH L P ORTH R 44 Bl LR E N E
BT A B, 4 R R RBTVA % E T ffish g (FEVI
B 17%) F1 4 7 T 8 (SGRQ & 1K 14 4™ STEP-
UP #t %X £ 8 /> BTVA xt Hb % MLk IT 5 o 1y it AL <t
BBAF %, 5% MG IT A AE L, BTVA 4 FEV1 3 fp
7 14%,SGRQ [#1X T 9%, 12 6 /> A B # 4L 6MWT
FEARAERVEBFALEFEZR. EFEoMF, X8
GRAZHE AR TERRMNIXELFESETHE



ASLHPEY: 2024 FE 1 7 %36 % 5 1

ug P, eI HE I KIE R £ X E &, &% COPD fn
F (24% vs 4%) Fa fifi % (18% vs 8%) , 1€ £ BTVA 7]
KW B SO R R A S 30 d R B R O R & I
REHFWKHAT R ARTANEZ ™, 5 EBV f
LVRC A8 b, 5898 & £ R 8K (2%~ 3%) . BTVA
& — TR A AN R A, % AR ] i
R R BB o X AR A1z R I RR 5
FERERT LR Y AR AR
CHEHLMILAEAR .

1.4 FHAKEDRMRE HREEEELX
REENBEHRM R RKERN, FRMLREL,
TENF RAZES, LRGN MNTERWEN. B
HEFMBEFR, BFFHR AR EE LR
M, AeriSeal "B H A - R AARRSL, LFE
BEFEAXAER TEANBAARE., EEHENLR
Led BRAMEMERE, 16T —FEEALA AR
% (ASPIRE), EEMALMR 95 Fl &% B, &1 T4
W % JB I T 42 B0 4 0E ™, Bakeer &7 15 )= &
EFHMAMEEFERT BR R EE G,
VMFRARET T REFT 2%, GEXHIEALL,
B4 E# A5 12/ H 8 6MWT, SGRQ., fifi 3 gt &
GEM ARG N RERE. FHANREN
WAABIEAEH HE, AR, B SAUFE
H— SRR R R R I IE A R A
15 R#EFHFE (ABS) ABS ZUFRASJE
4 EahHy BLVR. 4 17 8 Bk A 38 it vt o 4T K
S A 2 L — AN R E R, O BN 4 (R R o 4
) LR, LR R A S WEER, B EH
T S22 EASE Z % 00 (FEAL B A R
ERFAR, WASISHEEMAMES . ERKHA
IRHEAREE | REEWaE (RV. RV/TLC fr
FEVDHE % E,(E% 3.6.12 AW fshat. R
14 % SGRQ 4 LHA & 2 & . W 3677 4 ¥t L
KAERKEH(FEL COPD mE MR RS, 5%
BXEEUT R ER BT N, £ R
R R FEE #—FHHR,

2 SRS WMKIERIERN T NIETT

KB XA EHE BT COPD B B A7 £ 38, 0 it 2
B, BEoF o2 T BRIAABREIIERX

e |3 o

A, HAFER AW KIE . Bk e 4w, WS 3ER
Mz Fn R A AR X RE R R AWK BRI,
FEHTXAGHAREMN, BT 4Bk
WATXARENNET o
2.1 #EfiEME XA (TLD) TLD g ## T
WX R E R E®EME B RBEE R EME
EHRE, URD X RERSE B RITE k. 4TI
REEINAHNSERZE, UWEEEXAE AR
A E B, BB ROARE B A AR E
W, TR, AR A S VTR BT,
WA JE W K % M 13 A 4R UB B /N R P AR B S L
Z KA, H 4R TR BB Y,

TLD By FEAF 5L T 2 &M AT, °F
o 3 % g (Ffi sk 3k COPD &) #n & By %% s (B #
EHEZMBE K RRFE LA TAREMSHS, AIR-
FLOW-2 i 5o & — 1 % /O AL 3t B X 30, TLD 4
"o % 1B ¥4 (4 AECOPD, X 5% k&  F9)
W %6 | i B SR L LR R R R B TR AT T
BT PR OR B Bk B A D, (B T 4E 2 8] R 1 e
R EFEM, TLD 48 8 E T REHE ey #s
#, AIRFLOW-2 By £ 17 B, TLD 4 &%k
COPD /u & B9 & 4 B 8] 8 ., 18 o g€ 2 SGRQ ¥
A TLBEERY 2 FOREIXAE RN EIRR (AIR-
FLOW-3) IF 7 7F &, % 50 TLD Bk A Rt 2 ¥y v 97 *t
H B 4 B 2 496 9T X TR D B B E & COPD i
EHITHER Y. TLD BE A FETHREZ,
TFEE £ W RIR BRI,
22 HAERTRFA RheOx X AERT KT
A& —FiEIT B X AT RWFH 7 % RheOx %
MAE EE AT AR RE R &R, B
5 AR 20 B IR AR, SR BE e (10 6 R A
HABR, BT RETEANZ R B, T
BAENACHERENEL ZER, WRGF T HE
A 1L R KR N BRI AL

—FEB AL PR IERRBERFART 30
FlEH X AE REFNETRES, %70 FMNAF
B AT, FHEA T A32D K K, L IR AT
B4 1dGEE 0 ~4d). FAEXHNTEFREH
6N A S T 461k 161, F5FE#ROR | 7], COPD
ME2HD, T 6~12NMNAT I AIREESH, &



o« 14

JTJE 3.6 %112 4~ A, CAT 2 SGRQ i 4 £ # &
£, BT 3MNHAJE, R AR AT 2 B
K 39%, fishge 2 AN L. BEWAFEE LW
e PR 52 3 — 35 Bl
23 AEHEMCS) MCS £ it & 5 % 4 i ix
RAREBI G EWATCR AR ZE R TR, L
SR HH & TR A A KRR, RejuvenAir & 4
ARSI — 196 CRALEHE, 4%
AEBEXETHAEAINAREMRAE; ZRA
A 10mm B B A RE kX, R E T E Y
0.1 ~ 0.5 mm. RejuvenAir #f 5% & — T aloE M . 2
B EelERRE, B AR ITEREXREREEA R
HMEBITHRAERTTEY, EXTRART, &
HEERNEGRERFATRNTERRES. 3MA
ERENEEREMZHERN TR ELE, E 12
MR, BERIA B X EREREK E.
2.4 Karakoca ¥ ¥ F T 6/ A& ZEW Karak-
ocak MU AEEM X AEXREHFWHITTHREINA
ZREH —MIARECRERKWERRLGEN
TR K, EEERAR/ RS HNRREN. ¥
REFNREFHNIXAEEN, REXAHKA, EX
S8 F5 M E T i Am 200 ~ 250 kPa B9 £ 58, 13 LAVLAR
M B R 3 A AT 4 B
F—RRETAMEFATAN 0BG EHS, 1~
3ANAMEET AN, X R HAARFLE. &5
W1 FEV 1, 18467 o [ % & & fo i A48 F1 & (SpO.) A
SEHH TR E, BT JE B H A E B R AR 48 i A
ERE IR BT 8 R BB R (BB D PRk & B it
BERE). Bk, AENEZELERT —NEANE
O FIRR %, 9N T 188 15l COPD & &M 444,
BAE—FIHIAST BEABSRAEHLIE. BRER
RAERIT )G | AN A AT, B8 FEVI. SpO, fr
OMWT ¥ F B E K & A, ZEARA IR
& & RV BT 8] K B ROEYE R B I IR AR A
3 4hE
MEXARERNABANTIHAZRE, XAEH
- Ni6ITE COPD BTy T2 # R EM R E W
Rl MESBITRAEA, XAER T M BAEAM
A, BIEEE, EAR RS FAREXRFLENL £

Modern Practical Medicine, January 2024, Vol.36, No. |

RAEBL B E . H 9 EBV 8 A& Ak 2, I R AL A &
%, % MR% COPD E£HR T HAE, MeHTH
&AW AR KIENNNBEITHEARS, BWE
EELHIERARIELARFTEANERL L. 4
P R AT M

FIZEmse P i TRl 2 o

2 F X @

[1] CELLI B, FABBRI L, CRINER G, et al. Definition and Nomencla-
ture of Chronic Obstructive Pulmonary Disease: Time for Its Re-
vision[J]. Am J Respir Crit Care Med,2022,206(11): 1317-1325.

[2] MEGHIJI J, MORTIMER K, AGUSTI A, et al. Improving lung
health in low-income and middle-income countries: From chal-
lenges to solutions[J]. Lancet, 2021, 397(10277): 928-940.

[3]1 KEMPS V,POLKEY M, SHAH P L. The epidemiology, etiology,
clinical features, and natural history of emphysemalJ]. Thorac Surg
Clin, 2009, 19(2): 149-158.

[4] O’DONNELL D E, LAVENEZIANA P. The clinical importance of
dynamic lung hyperinflation in COPD[J]. COPD, 2006, 3(4):

219-232.

[5] VAN AGTERENJE, CARSON K V, TIONG L U, et al. Lung vol-
ume reduction surgery for diffuse emphysemalJ]. Cochrane Data-
base Syst Rev, 2016(4):CD001001.

[6] FISHMAN A, MARTINEZ F, NAUNHEIM K, et al. A Randomi-
zed Trial Comparing Lung-Volume-Reduction Surgery with Medi-
cal Therapy for Severe EmphysemalJ]. N Engl J Med, 2003, 348
(21):2059-2073.

[71 VALIPOUR A, SLEBOS D J, HERTH F, et al. Endobronchial Val-
ve Therapy in Patients with Homogeneous Emphysema. Results
from the IMPACT Study[J]. Am J Respir Crit Care Med, 2016, 194
(9):1073-1082.

[8] GOLD executive committee. Global strategy for the diagnosis,
management and prevention of chronic obstructive pulmonary dis-
ease(2024REPORT)[EB/OL]. https:/goldcopd.org/2024-gold-report/.

[9] VOGELMEIER C F, ALTER P. Assessing Symptom Burden[J].
Clin Chest Med, 2020, 41(3):367-373.

[10] CRINER G J, DELAGE A, VOELKER K, et al. Improving Lung
Function in Severe Heterogenous Emphysema with the Spiration
Valve System (EMPROVE). A Multicenter, Open-Label Randomi-
zed Controlled Clinical Trial[J]. AmJ Respir Crit Care Med, 2019,
200(11):1354-1362.

[11] SCIURBA F C, ERNST A, HERTHF J, et al. McLennan G.A Ran-

domized Study of Endobronchial Valves for Advanced Emphys-
emal[J]. N Engl J Med, 2010, 363(13): 1233-1244.

[12] HERTH F J, NOPPEN M, VALIPOUR A, et al. Efficacy predictors
of lung volume reduction with Zephyr valves in a European cohort[J].
Eur Respir J, 2012, 39(6):1334-1342.

[13] KEMP S V, SLEBOS D J, KIRK A, et al. A Multicenter Randomi-
zed Controlled Trial of Zephyr Endobronchial Valve Treatment in
Heterogeneous Emphysema (TRANSFORM)[J]. Am J Respir Crit



ASLHPEY: 2024 FE 1 7 %36 % 5 1

Care Med, 2017, 196(12):1535-1543.

[14] KLOOSTER K, TEN HACKEN N H T, HARTMAN J E, et al. En-
dobronchial Valves for Emphysema without Interlobar Collateral
Ventilation[J]. N Engl J Med, 2015, 373(24):2325-2335.

[15] DAVEY C, ZOUMOT Z, JORDAN S, et al. Bronchoscopic lung
volume reduction with endobronchial valves for patients with het-
erogeneous emphysema and intact interlobar fissures (the BeL.i-
eVeR-HIFi study): A randomised controlled trial[J]. Lancet, 2015,
386(9998): 1066-1073.

[16] EBERHARDT R, SLEBOS D J, HERTH FJ, et al. Endobronchial
Valve (Zephyr) Treatment in Homogeneous Emphysema: One-Year
Results from the IMPACT Randomized Clinical Trial[J]. Respir-
ation, 2021, 100(12):1174-1185.

[17] KIRK A, SLEBOS D J, KORNASZWESKA M, et al. Durability of
Zephyr Valve treatment: 24-month follow-up in the TRANSFORM
Study[J]. Eur Respir J, 2021, 58(Suppl 65): OA1201.

[18] CRINER G J, SUE R, WRIGHT 8, et al. A Multicenter Randomi-
zed Controlled Trial of Zephyr Endobronchial Valve Treatment in
Heterogeneous Emphysema(LIBERATE)[J]. Am J Respir Crit
Care Med, 2018, 198(9): 1151-1164.

[19] PATEL M, CHOWDHURY J, ZHAO H, et al. Criner GMeta-analy-
sis and Systematic eview of Bronchoscopic Lung Volume Reduc-
tion Through Endobronchial Valves in Severe EmphysemalJ]. J
Bronchol Interv Pulmonol, 2022, 29(3): 224-237.

[20] VAN DIJK M, SUE R, CRINER G J, et al. Expert Statement: Pneu-
mothorax Associated with One-Way Valve Therapy for Emphys-
ema: 2020 Update[J].Respiration, 2021, 100(10): 969-978.

[21] ROODENBURG S A, KLOOSTER K, HARTMAN J E, et al. Re-
vision Bronchoscopy After Endobronchial Valve Treatment for
Emphysema: Indications, Findings and Outcomes[J]. Int J Chronic
Obstr Pulm Dis, 2021, 16:1127-1136.

[22] SLEBOS D J, CICENIA J, SCIURBA F C, et al Predictors of Re-
sponse to Endobronchial Coil Therapy in Patients With Advanced
Emphysemal[J]. Chest 2019, 155(5): 928-937.

[23] SCIURBA F C, CRINER G J, STRANGE C, et al. Effect of Endo-
bronchial Coils vs Usual Care on Exercise Tolerance in Patients
with Severe Emphysema:The RENEW Randomized Clinical Trial[J].
JAMA, 2016, 315(20): 2178-2189.

[24] SHAH P L, ZOUMOT Z, SINGH S, et al. Endobronchial coils for
the treatment of severe emphysema with hyperinflation (RESET):
A randomised controlled trial[J]. Lancet Respir Med, 2013, 1(3):
233-240.

[25] GOMPELMANN D, SHAH P L., VALIPOUR A, et al. Bronchosco-
pic Thermal Vapor Ablation: Best Practice Recommendations from
an Expert Panel on Endoscopic Lung Volume Reduction[J]. Respir-
ation, 2018, 95(6): 392-400.

[26] SNELL G, HERTH F J, HOPKINS P, et al.Bronchoscopic thermal
vapour ablation therapy in the management of heterogeneous em-
physemal[J]. Eur Respir J, 2011, 39(6):1326-1333.

[27] HERTH F J, SHAH P, VALIPOUR A, et al. STEP-UP randomized
controlled trial of vapor ablation in patients with severe emphys-
ema: 12 month results[J]. Eur Respir J, 2016,48(Suppl 60): OA475.

[28] GOMPELMANN D, EBERHARDT R, ERNST A, et al. The loc-

e« 15 o

alized inflammatory response to bronchoscopic thermal vapor ab-
lation[J]. Respiration, 2013,86(4):324-331.

[29] BAKEER M, ABDELGAWAD T T, EL-METWALY R, et al. Low
cost biological lung volume reduction therapy for advanced em-
physemalJ]. Int J Chronic Obstr Pulm, Dis, 2016, 11:1793-1800.

[30] HERTH F, GOMPELMANN D, STANZEL F, et al. Treatment of
Advanced Emphysema with Emphysematous Lung Sealant(AeriS-
eal®)[J]. Respiration, 2011, 82(1):36-45.

[31] COME C E,KRAMER M R,DRANSFIELD M T, et al. A random-
ised trial of lung sealant versus medical therapy for advanced em-
physemalJ]. Eur Respir J, 2015, 46(3):651-662.

[32] BAKEER M, ABDELGAWAD T T, EL-METWALY R, et al. Low
cost biological lung volume reduction therapy for advanced em-
physemalJ]. Int J Chron Obstruct Pulmon Dis, 2016,11:1793-800.

[33] SHAH P, SLEBOS D J, CARDOSO P, et al. Bronchoscopic lung-
volume reduction with Exhale airway stents for emphysema (EASE
trial): Randomised, sham-controlled, multicentre trial[J]. Lancet,
2011, 378(9795): 997-1005.

[34] VALIPOUR A, SHAH P L, PISON C, et al. Safety and Dose Study
of Targeted Lung Denervation in Moderate/Severe COPD Patients[J].
Respiration, 2019, 98(4):329-339.

[35] VALIPOUR A, ASADI S, PISON C, et al. Long-term safety of bi-
lateral targeted lung denervation in patients with COPD[J]. Int J
Chronic Obstr Pulm Dis, 2018, 13: 2163-2172.

[36] VALIPOUR A, SHAH P L, HERTH F J, et al. Two-Year Outcomes
for the Double-Blind, Randomized, Sham-Controlled Study of Tar-
geted Lung Denervation in Patients with Moderate to Severe COPD:
AIRFLOW-2[J]. Int J Chronic Obstr Pulm Dis, 2020, 15: 2807-2816.

[37] SLEBOS D J, DEGANO B, VALIPOUR A, et al. Design for a mul-
ticenter,randomized, sham-controlled study to evaluate safety and
efficacy after treatment with the Nuvaira? lung denervation system
in subjects with chronic obstructive pulmonary disease (AIR-
FLOW-3)[J]. BMC Pulm Med, 2020, 20(1): 41.

[38] VALIPOUR A, FERNANDEZ-BUSSY S, ING A J, et al. Bronchial
rheoplasty for treatment of chronic bronchitis:twelve-month results
from a multicenter clinical trial[J]. Am J Respir Crit Care Med,
2020, 202(5): 681-689.

[39] GARNER J L, SHAIPANICH T, HARTMAN J E, et al. A prospec-
tive safety and feasibility study of metered cryospray (MCS) for pa-
tients with chronic bronchitis in COPD[J]. Eur Respir J, 2020, 56
(6):2000556.

[40] KARAKOCA Y, KARAAGAC GOGUS G, YAPICIER O. Use of
resector balloon desobstruction in patients with severe chronic ob-
structive pulmonary disease: a pilot feasibility study on a novel de-
sobstruction technique[J]. J Bronchology Interv Pulmonol, 2015,
22(3): 209-214.

[41] KARAKOCA Y, GOGUS G, AKDUMAN 8, et al. Follow-up out-
comes of chronic obstructive pulmonary disease patients who under-
went dilatation and curettage with the Karakoca resector balloon: a
188-case series over 5 years[J]. Medicine, 2018, 97(48): 13400.

Wiis B #A: 2023-12-25
(K3 Yw4E : FREHD



