Transbronchial Lung Cryobiopsy

The heat 1s on 1n Korea !

HAEUNDAE PAIK HOSPITAL

":1 INJE UNIVERSITY



Contents

Role of histopathologic exam in ILD

Current evidence of TBLC (vs VATS)

Details of TBLC in single center experience

Hurdles of performing TBLC in Korea

Cases of TBLC

OOOOO

Lr‘j INJE UNIVERSITY
»J  HAEUNDAE PAIK HOSPITAL



(-

Il

oI |10

22| 7| 2Holl A Al

S =2

| L2
%
O
il
_Ol

Ll"j INJE UNIVERSITY
»J  HAEUNDAE PAIK HOSPITAL

[0 >

Y 0=t



HILALE 21913

NEC/A st =28 AHA 2 = &3 24 &

A IS OH SN

(22)

A S 'FOIDK HUSM 0 OIS OES - RSS BHIIZN SS9

Ji. Sl=8 HIS3E(EHE M 15540=, 2020.3.28.)

L. &l2=20|1=8J10 28 7= H4E(EHSEXS2E HIG51=. 2019.7.4.)

Cl. Al2l=ZD0|=#EH212 22 2 =0 25 23 Hex=(2EHS X2 1A H2019-40%,
2019.3.15.)

ch. 20203 Hi6xt Alfl=JI=EHIIRAESE iz 21 EN(EJ AN =-1880, 2020.7.7.)

Of. Me=J|=EIMEBAH("E 012 HES4E" | =2 2015.12.13.)

3. AL 2H&H, A J20HAH &AFES TIIN2A HUESHAE, (B==H= 2019-128=.

2019.12.13. )2 20203 HI6XF 2SS = IIRIA=(2020.6.26.) £l220, == H2HO|
QS HES SMEIE AR 43 Al RS MG =52 T £ A= XY U

FEdE0] U= s A2ETUsE 220 23 2520 &U0AI 0] B UL

Lr'j INJE UNIVERSITY
sJ~ HAEUNDAE PAIK HOSPITAL




ZIAZARAHE AsE, A21=A28-38 = ZAFRRA g
Fae] Fl=d TEr 375, A=A 2IFH AsIER], AoxzA1L
g, All1=A13, Allz2=A25 =2 A13= A13-A|33] sk ™A
AR R o-Blgd S=2FE 2 Jo FdiFiRAEHS (RAEXRF
T A A2021—346%F, 2021.12.29.)F =3 Zo] AMA - dEIA UG

20228 14 74
HASXFAH

Hl. ZA 7|\ A8 Y5487 Transbronchial Lung

Crvobiopsy

AFEE A8 WEEm XY8 By EE
ME g et

=
==

o1

r_r‘., INJE UNIVERSITY
sJ~ HAEUNDAE PAIK HOSPITAL




Interstitial lung disease =

1872 Buhl 1935 Hamman-Rich syndrome 2000 ATS/ERS
* chronic interstitial pneumonia * Definition of IPF
* desquamative pneumonia 1954 Vanek
* muscular cirrhosis of the lung * interstitial nonpurulent pneumonia
1892 Qsler 1964 Scadding
* cirrhosis of the lung * CFA 1997 Miiller & Colby
* radio-pathological classification
1898 Rindfleisch 1968 Liebow 1998 Katzenstein & Meyer
* cirrhosis cystica pulmonum * pathologic classification UIP |  * pathologic classification
1800 1900 1950 1975 2000
( 1713 Ramazzini 1932 Towey 1968 Ikedo 1983 Davidson
_* disease of grain workers * sooty bark disease * flexible bronchoscopy * (OP
Epler 1985
1816 Laennec 1895 Rontgen 1932 Campbell 1971 Hounsfield * BOOP
* stethoscope * X-ray * farmers lung * computed tomography
1972 Anderson
* transbronchial biopsy
¢ INJE UNIVERSITY Clin Chest Med(2021) 42;229-239
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Diagnosis of ILD

Evol ~

stugy ~However, lung sampling is often indicated and needed to help the

Lieh,  specific cause and deferential diagnosis of the disease in hope of

ic
initiating treatment that can arrest or slow its progression
Katz itial
ATSI: In international guideline, the committee recommended lung biopsy in
(  some patients with probable UIP pattern on HRCT and patients with
other than UIP on HRCT E
ATS)
L' Importance of lung biopsy; not MDD without histopathologic sample ’
(l VATS: gold standard :2;3;

uliviasoliauie nr
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Aragaki-Nakahodo

Bango-Alvarez

Bondue

Camuset

Cascante

Cho

Cirak

Cooley

Dhooria

Echewvarria-Uraga

Fruchter

Griff

Hagmeyer

Hernandez-
Gonzzalez

Hetzel

Inomata

Jacob

Kronborg-White

39 studies (2013 ~2020)

S prospective and 35 retrospective

Fluroscopy — 100%

General Anesthesia — 18 (46.2%)
Deep Sedation — 18 (46.2%)
Both of GA/DS -3 (7.6%)

Denmark Retrospective L e Enena
2017 1 year 38 = RECH mim 4 Anesthesia

Author Year Location Duration Patients Setting/Design Cryoprobe #Samples Type of sedation Fluoroscopy Risk of bias
: s General
Abdelghani s Retrospective
0 NS 40 Severe
Aburto
Severe

Very Severe

None

None

Severe

Mone

Severe

Very Severe

Severe

None

Very Severe

Severe

Very Severe

Very Severe

Severe

Very Severe

Severe

Very Severe

Yes Severe
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Diagnostic yield —

Diagnostic Yield Diagnostic Yield

Study or Subgroup Diagnostic Yield SE Weight IV, Random, 95% CI IV, Random, 95% CI
Abdelghani 2019 0.93 0.04034 4 3% 0.93 [0.85, 1.01]
Ahurto 2020 0.8 002495 51% 0,80 [0.75, 0.859]
Aragaki-nlakahodo 2017 081 006538 3.0% 0.81 [0.68, 0.94]
Bango-Alvarez 2017 086 00337 46% 0.86 [0.79, 0.93]
Bondue 2017 0.8 007303 2.7% 0.80 [0.66, 0.94]
Camuset 2019 0.64 0.057498 1.9% 0.64 [0.45, 0.83]
Cascante 2016 0.87 0.04535 4.0% 0.87 [0.78, 0.95]
Cho 20149 0.85 0.056456 3.5% 0.85 [0.74, 0.956]
Cooley 2018 0.69 0.03668 4.5% 0,69 [0.62, 0.76]
Dhooria 2018 078 003661 4 5% 078 [0.71, 0.85]
Griff 2014 0.77 0.05836 3.4% 0.77 [0.66, 0.88]
Hagmeyer 2016 0.75 0.06063 3.3% 0.75 [0.63, 0.87]
Hermandez- Gonzalez, 2015 079 0.0709 2.8% 0.79 [0.65, 0.93]
Jacob 2019 0.78 007323 27% 0.78 [0.64, 0.92]
Kronborg-¥White 2017 0.84 0.05947 3.3% 0.84 [0.72, 0.96]
Kropski 2013 0.8 0.08 25% 0.80 [0.64, 0.96]
Linhas 2017 0.78 0.043B67 41% 0.78 [0.69, 0.87]
Fajares 2014 0.74 0.07024 2.8% 0.74 [0.60, 0.88]
Fourabdollah 2014 0.v8 0.0655 3.0% 0,78 [0.65, 0.91]
Fourabdollah 2016 0.51 007807 25% 0.51 [0.386, 0.66]
Ramaswarmy 20186 066 0.06833 31% 0.66 [0.54, 0.78]
Romagnoli 2019 0.81 0.08561 23% 0.81 [0.64, 0.98]
Shafiek 2019 0.83 010844 1.7% 0.83 [0.62, 1.04]
She 2020 0.66 0.04306 41% 0.66 [0.58, 0.74]
Sriprasart 2017 0.88 0.03778 4.4% 0.88 [0.81, D.95]
Tomassetti 2016 0.91 003758 4 4% 0.91 [0.84, 0.98]
Troy 2020 089 0033881 4 4% 0.89 [0.81, 0.97]
Unterman 2019 093 006819 2.9% 0.93 [0.80, 1.06]
Wialscher 2019 0.73 004252 42% 0.73 [0.65, 0.81]
Total (95% CI) 100.0% 0.80 [0.76, 0.83]
Heterogeneity: Tau®= 0.00; Chi*= 8510, df= 28 (P = 0.00001}, F=67%

Testfor overall effect 2= 47 56 (P < 0.00001)
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Pneumothorax

PTX
SE Weight IV, Random, 95% CI

PTX
IV, Random, 95% CI

03446 51%  005[002,017
05215  3.1% 0.11 [0.01, 0.21]
2117 7.3%  0.05[0.01,0.09]
7303 1.9% 0.20 [0.08, 0.34]
4815  35%  0.15[0.08, 0.24]
02818  61%  0.07[0.01,013
02481  B6% 0.11 [0.08, 0.16]
02766 6.2%  0.11[0.06,0.16]
01706  80%  0.03[-0.00, 0.06]
np187  76%  0.03 F0.01,0.07]
2058  7.4%  0.08[0.04,0.12]
F481  23%  0.05[-0.08, 0.18]
B421  2.3% 0.16 [0.03, 0.29]
1673 81%  0.03[-0.00, 0.08]
4367  38%  0.22[013,0.31]
4344  40%  0.08[0.01,0.17]
5465  2.9% 016 [0.05, 0.27]
6547 23%  0.10[-0.03,0.23
2066  5.8%  0.07[0.01,0.13
313 56% 0.12 [0.08, 0.18]

/ 100.0% 0.08 [0.06, 0.11]

Time of chest tube
drainage - similar to
time after VATS

High risk

UIP histopathology
Fibrotic reticulation
Close to pleur

e rmrage e ey e e .02, U= TR (P = 0.0003); F= 60% - i
Testfor overall effect Z=7.65 (F <= 0.00001)
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All type of bleeding

All Type of Bleeding

All Type of Bleeding

udy pr Subgroup All Type of Bleeding SE Weight IV, Random, 95% Cl IV, Random, 95% CI
%‘ """ R————] B.1% 028[0.14,042] .
Severe bleeding r9% - 06r[na2 08 —
7.7% 0.21(0.05,0.37]
-> Very rare 8.6% 0.48[0.37, 0.54] B]eeding
- usually well controlled 8% 031015047
endobronchial blockers 3% DAL L0
. 8.5% 0.16(0.04,0.28] 30%
- even death if no blockers 78%  056(040.07]
8.2%  0.30(0.17,043)
L87%  022(0.12,032 ——
88%  022(013,031] —.—
8.9% 0.28 [0.20, 0.36] =
Total (95% Cl) 100.0% 0.30[0.20, 0.41] ’
Heterogenelty Tau?= 0.03; Chi*= 118,68, df= 11 (P = 0.00001); F= 91% i ' ) I

Testfor overall effect 2= 5.70 (F < 0.00001) 05 05 0 D& 03
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Baseline characteristics | |

Characteristics All patients (n=27)

Age, years 65.1 (63.0-71.0)
Male 20 (74.1)
Body mass index (kg/m?) 25.1(22.5-28.4)
Ever-smokers 20 (74.1)
Pack-years 40.0 (26.3-48.8)
BAL
WBC (x109) 1100.0 (400.0-1900.0)
Macrophage (%) 69.5 (48.0-90.0)
Neutrophil (%) 5.5(2.3-26.3)
Lymphocyte (%) 8.0 (4.0-22.3)
Pulmonary function test
FVC, % predicted 78.0 (66.0-92.0)
FEV1, % predicted 84.0 (76.0-100.0)
DLco, % predicted 63.0 (48.0-69.0)
Six-minute walk test
Distance (m) 480.0 (445.5-544.5)
Initial SpO, (%) 96.0 (95.5-97.5)
Nadir SpO, (%) 92.0 (87.0-95.0)
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Details of TBLC

Characteristics Characteristics

Hospital length of stay (day) 3.0 (3.0-4.0)
Fogarty catheter 2(7.4)
Univent endobronchial tube 25(92.6)
7.0 Fr 10 (40.0)
7.5 Fr 15 (60.0)
Flexible bronchoscopy 27 (100)
Cryoprobe
1.7 mm (disposable) 15 (55.6)
1.9 mm (reusable) 12 (44.4)

Duration of procedure (minutes)

20.0 (15.0-30.0)t

Biopsy location

RLL 17 (62.9)
LLL 10 (37.1)
B§* 33 (63.5)
B9 18 (34.6)
B6 1(1.9)

Number of specimens 2.0 (2.0-2.0)f
Biopsy size (cm)
Smallest axis diameter 0.3 (0.2-0.3)t
Largest axis diameter 0.5 (0.5-0.7)t
Bleeding
No bleeding 10 (19.2)
Mild bleeding 19 (36.5)
Moderate bleeding 20 (38.5)
Severe bleeding 3(5.8)
Pneumothorax 7(25.9)
Chest tube drain (+) 2(7.4)
Chest tube drain (-) 5(18.5)
Pneumonia 0 (0.0)
Acute exacerbation 1(3.7)
Death 0(0.0)

LP-J INJE UNIVERSITY
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Deep sedation vs G/A —

!
1

Deep sedation

* Midazolam (2~5mg IV) + Fentanyl (50~100mcg IV) + PRN adding
* Flexible bronchoscopy room or hybrid room with
fluoroscopy guidance
* E-tube + Fogarty balloon catheter
* No anesthesiologist

* Short procedure time (10~30min)
* Short recovery time

r_I"-J INJE UNIVERSITY
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Deep sedation
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Deep sedation
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Clinico-radiologic-histopathologic analysis and result of MDD

-
-
-
—

Characteristics N (%) Characteristics N (%)

Final MDD diagnosis

IPF 9(33.3)
Smoking related ILD? 7 (25.9)
NSIP 5(18.6)
Unclassifiable ILD" 4 (14.8)
PPFE 1(3.7)

Lung cancer 1 (3.7)

Treatment

Pirfenidone 11 (40.7)
Steroid 11 (40.7)
Immunosuppressive drug 4 (14.8)
No treatment 5(18.5)

Radiologic pattern
UIP 1 (3.7)
Probable 9(33.3)
Indeterminate UIP 9(33.3)
Alternative UIP 8 (29.7)
Histopathologic pattern
UIP 0 (0.0)
Probable UIP 5(18.5)
Indeterminate 9(33.3)
Alternative 13 (48.2)
Specific alternative pattern
Smoking related ILD 6 (22.2)
NSIP 3(11.1)
Inhalation injury 2(7.4)
PPFE 1 (3.7)
Lung cancer 1(7.7)

LP-J INJE UNIVERSITY
HAEUNDAE PAIK HOSPITAL



« 27 patients

* Decision of TBLC and final diagnosis by MDD

* General anesthesia in operation room

* Flexible bronchoscopy (4mm)

* Fluroscopy guidance with endobronchial balloon blocker

 TBLC team: Two pulmonologist (1 intervention specialist) and 3 nurses

* Median duration of procedure and hospitalization — less than 30minutes and

3days
* Final diagnostic yield — 85.2%

* Manageable complications

c_l"j INJE UNIVERSITY
J” HAEUNDAE PAIK HOSPITAL



Single center experience of TBLC in Korea

P
-
-
-

Limitations of our study (experiences)

Lack of UIP and probable UIP (5/9)

Diagnostic yield — no comparison (VATS) / no interdisciplinary
discussion

Similar complication profiles though small numbers of cases

(or learning curve)

Adequate sample quality

Additional diagnostic role of indeterminate/alternative pattern
¢y INJE UNIVERSITY
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Medical Costs after January 2022
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CASE 1 -

- M/62

* C.C:Dyspnea
o PL:427EC| SHAIZ 37 & MR E = 0| Kot HRA0f| RACH k= A ZALYL,

ATHE =M SAICE oot OHE 7|82 AKX 2 2452 @iCD o,
*  Current smoker, 42pyrs
e Family history (-) Social history(-)
e Gout(2009), COPD(2018), Alcholic liver disease, Hyperlipoproteinemia (2019)

Ll"., INJE UNIVERSITY
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o

*PFT [ 100 o
88
86 86
80 84
30 O
60 a8 =0=FVC (%)
=0=DLco (%)
40
20 2
2018.02 2018.04 2018.10 |2019.07| 2020.01  2020.06
* 6MWT Initial SpO,(%) ~ End SpO,(%) = Distance(m)
2018.04.24 99 97 369
2019.07.23 95 97 444
2020.01.08 9% 96 528
2020.06.17 99 98 540

c.l"-‘, INJE UNIVERSITY
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kim, j.h JE UNIV. HAEUNDAE PAIK HOSP.
0555963 ARCADIS
*6/5/1946

STUDY 1
5/22/2020
10:31:49 AM

LUT Linear

LP-J INJE UNIVERSITY
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Transbronchial lung cryobiopsy |
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Young mural and intra-alveolar fibrosis and slight lymphocyte
infiltration Alveolar macrophages

Sample quality - A
Peri-lobular fibrosis, Fibroblastic foci
No honeycombing
Probable UIP with high confidence (A)

My INJE UNIVERSITY
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Final diagnosis by MDD ==

Histopathology pattern

Indeterminate for Alternative

IPF IPF

Probable UIP IPF (Likely)"” Non-IPF dx
HRCT S
pattern | Indeterminate IPF (Likely)** de el Nor-IPF d

Alternative IPF (Likely)™
diaciioali s Nor-IPF dx Nor-IPF dx Non-IPF dx

r_l"., INJE UNIVERSITY
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CASE 2 e

» M/58
p C.C: Dyspnea (onset: 3 years ago)

» PI: EHEH 20| IPF2 &8 724 X| =2 211 Q= 2HALE secondary opinion $5H
i3t
P Arthritis (-) Raynaud (-) sicca symptom (-)

» Ex-smoker, 10pyrs O] 2F (quit: 20'F )

» DM(2017)

Ll"., INJE UNIVERSITY
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Chest X-ray &=

Ll‘., INJE UNIVERSITY
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Pulmonary function test

100
83
B0 7.1/A T
O P Qe
o— s Y 62
63
59 59 \o
57 57
54 53
40 47
20
0
19/5/8 19/7/5 19/9/3 19/11/26  20/2/12 21/2/9 21/8/20 21/10/19 21/11/16 22/2/14
“O=-FVC (%) «O=DLco (%)
L:'J L&JEEUggrEE?’%?HOSPlTAL




Histopathologic analysis ﬂl

B (lung pare
elastic stain

Negative for dense fibrosis, bronchiolar dilatation

My INJE UNIVERSITY
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Histopathologic analysis

Alveolar septal lymphocytic infiltration with intra-alveolar histiocytes

¢y INJE UNIVERSITY
I HAEUNDAE PAIK HOSPITAL
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Auto-antibody & Rheumatology consultation

» 2022.03.17

ANA Negative
ANCA Negative
Anti CCP Ab 1.3

RA <10
KL-6 2620.5

c.l"-‘, INJE UNIVERSITY
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Final diagnosis by MDD |

* Clinical diagnosis of other institution — IPF on pirfenidone

* Radiologic diagnosis — probable UIP vs fibrotic NSIP
* Histopathologic diagnosis — alternative (NSIP)
* Final diagnosis — NSIP (not IPF)

* Treatment: pirfenidone = corticosteroid combined with

Immunosuppressant agent

c_l"j INJE UNIVERSITY
J” HAEUNDAE PAIK HOSPITAL



CASE 3 -

» M/75
» C.C:Dyspnea (mMRC gr 3)

» PI: EfE R SFCTO|d2AC 2 A 23 St E F, |0 ILDTE 25}

LH &

» Arthritis (-) Raynaud (-) sicca symptom (-)

» Ex-smoker, 10pyrs

p Family history (-) Social history (-)

» MI(2017)

Ll"., INJE UNIVERSITY
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Radiologic findings

Ll‘., INJE UNIVERSITY
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Pulmonary function test |

100 92
~i
80 69 63
61 58
60 o5
41 =0=FVC (%)
40 o =0=DLco (%)
20
0
16/7/21  20/3/20  20/8/31 20/10/23 21/7/28 21/11/8 21/12/1

.\ lowest .
o0
6MWT Initial SpO,(%) SpOL(%) Distance(m)
2021-12-01 94 84 555

Lr'_’ INJE UNIVERSITY
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Histopathologic analysis
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Histopathologic analysis

!
TBLC 2021.12.03

L

Lung, A, B8a, right

Intra-alveolar fibrosis with alveolar septal elastosis,

consistent with pleuroparenchymal fibroelastosis
Lung, B, B9a, right

Intra-alveolar fibrosis with equivocal septal elastosis
Lung, C, B9b, right

1. Mainly peribronchial tissue

2. Small amount of lung parenchyma showing perilobular fibrosis

r_I"-J INJE UNIVERSITY
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Final diagnosis by MDD

* Clinical diagnosis — PPFE (rapid progression)

* The reason of pathologic exam — evaluation of lower lung

pattern for considering use of antifibrotic agent
* Histopathologic analysis — PPFE

* Final diagnosis — PPFE c¢ lower lung involvement (PPFE

pattern)

Lr‘j INJE UNIVERSITY
»J  HAEUNDAE PAIK HOSPITAL



Radial endobronchial ultrasonography
combined with TBLC in ILD

-
-
-

—

rl

Eosinophilic pneumonia
s INJE UNIVERSITY

sJ~ HAEUNDAE PAIK HOSPITAL

Sarcoidosis

J.Clin.Med. 2021;10:2857



Radial endobronchial ultrasonography
combined with TBLC in ILD P

Normal lung Blizzard sign

N PR LY i BMJ Open Resp Res 2021:8:¢000826




Radial endobronchial ultrasonography <@
combined with TBLC in ILD

Blizzard sign with a whitish acoustic shadow
of air-containing lung tissue

C..pj INJE UNIVERSITY

WJ” HAEUNDAE PAIK HOSPITAL BMJ Open Resp Res 2021;8:¢000826



TBLC: The heat 1s on in Korea ?9?

* Surgical lung biopsy in Korean patient with IPF

~ 2012 31.9%
2012 ~ 2015 20.5%
2016 ~ 15.3%

* The proportion of surgical lung biopsy in other study

* Role of HRCT
* Low rate of surgical lung biopsy in Korea (HP?)

C..:j LthEEU:BRIEE?’?ILYHOSPITAL Tuterc Respir Dis 2022;85:185-194



TBLC: The heat 1s on 1n Korea ??7? =

* Decision of performing histopathologic analysis by VATS or TBLC
—> based on local availability and expertise, benefit-risk assessments, and

patient preference following informed consent

e Learning curve of TBLC in ILD

—> Training ( self-training, fellowship training, procedure course/work-shops, and

training in experienced center)

* Pathologic analysis and final decision by MDD

—> Sharing of experience (radiologic-histopathologic diagnosis)

C.r‘j INJE UNIVERSITY
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Summary =

-----
Wi

-
-
-
—

 TBLC: The heat 1s on in Korea !!!

 TBLC: The heat 1s on in Korea ???

* TBLC methods

* Hurdles in Korea

* Undiagnosed ILD by TBLC - VATS or TBLC again ?

* Training and Experienced center

Safety > Diagnostic yield

r_r‘., INJE UNIVERSITY
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