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 Lung Cancer:

— crude incidence rate: 49.35 per 100,000 population *

— crude mortality rates: 47.51 per 100,000 men and 22.69 per
100,000 women(2008)>2

J « Pulmonary tuberculosis:

— incidence: 91.6 per 100,000 person-year3
« COPD: prevalence 8.2%*
Asthma: prevalence in Children 3.3%°
« |ILD: Male31.5/100,000/yr, femal 26.1 per 100,000/yr
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Chen WQ, et al. Thoracic Cancer. 2010;1(1):35-40
She J, et al. Chest. 2013;143(4):1117-1

Chen W, et al. PLoS One. 2013;8(3):e58171.

N. Zhong, et al.,Am J Respir Crit Care Med,2007
Li F, et al. BMC Public Health 2011; 11: 437.
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The Full Spectrum of Interventional
Pulmonology Technologies

Fundamental bronchoscopy
Advanced diagnostic bronchoscopy

— TBNA, EBUS, Navigation bronchoscopy......
Therapeutic bronchoscopy technologies

— Electrocautery, Cryotherapy, APC, Laser, Stents, Balloon dilation,
Brachytherapy, PDT, Rigid bronchoscopy, Fistula plugging......

— Mini-tracheostomy
Therapeutic modalities for chronic airway diseases
— BLVR, Rheoplasty......
— Bronchial Thermoplasty for Asthma
Thoracoscopy
Vascular interventional technologies

Trans-thoracic Interventional technologies
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OCT/H T-F-HICOPD Wi 5 7%

Never smpker
2

Amm << 54.0 mm, 20.0 mmisec
Smoker 4,

« Modification of Methodology make OCT can measure
the 5th generation airways to the 9th

2  OCT can be used to find the early change of COPD
¢ » |OS parameters are correlated with OCT changes
HE

@:he% at el. Validation of human small airway measurements using endobronchial optical coherence tomography. Respir Med. 2015

gg-m, et al. Measuring Airway Remodeling in Patients With Different COPD Staging Using Endobronchial Optical Coherence Tomography.

2016. 150(6): 1281-129
§1 et al. Significances of spirometry and impulse oscillometry for detecting small airway disorders assessed with endobronchial optical
dohBfence tomography in COPD[J]. International journal of COPD, 2018

Su ZQ, et al. Evaluation of the normal airway morphology using optical coherence tomography. Chest. 2019

Courtesy of Dr. Li Shiyue
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Thermal Liquid Biopsy (TLB)

1 L ] L 1

40 50 60 70 80

Temperature (°C) Temperature (°C)

Figure 1. Thermal liquid biopsy (TLB) serum thermograms for healthy control (HC) and lung cancer patient (LCP)
individuals. (A) Average TLB thermogram calculated with all subjects belonging to the HC group (continuous
line) is shown together with the standard deviation of the thermograms at each temperature (shaded region). (B)
TLB thermogram for a healthy subject (black line) compared to three thermograms from lung cancer patients
(CLRIGESE

TVLISOH 1SHId

Rodrigo A, et al. Cancers (Basel). 2019 Jul 19;11(7). pii: E1012. doi: 10.3390/cancer3110971012.




PS score
O
n

LCP group

Figure 3. Distribution of the probability score (PS) score within healthy individuals (HC group) and lung cancer patients
(LCP group). The lines represent an equivalent Gaussian distribution. The PS score threshold for discriminating
between an unaltered (associated with healthy status) and altered (associated with lung cancer status) serum
proteome thermal liquid biopsy (TLB) thermogram is 0.5 (grey dotted line). It can be observed that seven healthy
subjects are assigned a PS score lower than 0.5 (8% false positive rate) and 11 lung cancer subjects are assigned a
PS score higher than 0.5 (10% false positive rate).
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Rodrigo A, et al. Cancers (Basel). 2019 Jul 19;11(7). pii: E1012. doi: 10.3390/cancers116¥1012.




Liquid Biopsy in Lung Cancer Screening:

The Contribution of Metabolomics

42‘?: M Lung Cancer Training set Overnight fasting 14 metabolites panel
58% F (n=31) l (including polyamine pathway)

200 mg (2 x 100 mg) m
amantadine capsules

65% M . :
35% F Lung Cancer validation set 2 h post @ Valine Lyso PC a 18:2
(n=26) amantadine C10:2 .
assumption . PC aa C36:0
PC aa C30:2 spermine
. h? diacetylspermine
£l
- - pos. ~._heg
\ \ ) po -
40% M : , '
60% F Healthy subjects LL-MS/MS ICP MS L
(n=29) NS ; l,i

Singhal S, et al. Cancers (Basel). 2019 Jul 29;11(8). pii: E1069. doi: 10.3390/cancers11081069
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Area under the curve (AUC) = 0.934
95% CL 0.84-1 Area under the curve (AUC) = 0972

95% ClI: 0.875-1

Sensvity (True positive rate)
Sensitivity (True positive rate)

T T
04 06 T T
04 06

1-Specificty (False positive rate)
1-Specificity (False positive rate)

.

ﬁinear regression multivariate modeling with multiple combinations of metabolites 5
gmetabolites included valine, putrescine, PC.ae.C36.0, PC.aa.C32.2 and C10.2 (A)

éand 3 key metabolites Valine, Spermine and Ornithine (B).
Bz

Singhal S, et al. Cancers (Basel). 2019 Jul 29;11(8). pii: E1069. doi: 10.3390/cancers11081069
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The Airway Transcriptome as a Biomarker for
Early Lung Cancer Detection

Réip'erat
_imaging

Potential clinical workflow with Low risk
airway genomic biomarkers

Assess clinical \ Bronchial | Test+
Healthy at-risk pre-test risk < =~ genomic e v o w o _ Intermediate risk
smokers Screen Abnormality Lower risk classifier* %
to undergo ; LDCT identified ’
screening v
? genomic e Follow pre-test
! Higher classifier diagnostic plan as

ik Ctae'st A , Bronchoscopy Yes originally specified

| Diagnostic?
= { 2! |'_ ﬁ
L P g/eno;yc : I Intermediate- Ihvasive
over!l Individuals to-high risk | . : Needle biopsy Yes [ Clinical
A iagnostic = 2 3 ) ;
undergoing Diagnostic? diagnosis
v nonscreening

No screening chest CT Surgical  Yes
recommended [ —— resection =P
Diagnostic?

workup

*For intermediate-risk patients

Billatos E, et al. Clin Cancer Res. 2018 Feb 20. pii: clincanres.3187.2017. doi:
10.1158/1078-0432.CCR-16-3187.




Impact of a bronchial genomic classifier on clinical decision
making in patients undergoing diagnostic evaluation for
lung cancer

a Benign patients b Malignant patients

50%

Bronch- Y P
0scopy Bronch- Bronch- ~
0scopy 0scopy

TINB 33%

Surgery SUFE‘,OFY 11%

Not shown Shown testresults Not shon Snown tetesut Not shown Shown test results Not shown Shown test results
1ot resul 1 evluatons tst resul 485 evaluatons test results 491 evaluations test results 245 evaluations
268 eveluatons 319 evluetions 528 evaluations 259 evaluations
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Ferguson et al. BMC Pulmonary Medicine (2016) 16:66
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The drawbacks of navigation
technologies

* Not all technologies are real time
* All “maps” are not precision

— The standardization of CT

— The influence of respiration and
heart beat

16



The effect of respiratory motion on
pulmonary nodule location

Inspiration vs Expiration
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Chen A, et al. CHEST 2015; 147 (5): 1275 - 1281 17
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Improved respiratory motion tracking through a novel
fiducial marker placement guidance system during
electromagnetic navigational bronchoscopy

Navigate to: Target 1 Pathway 1

Mark Fiducial §

T | 98 g e
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Stowe et al. Radiation Oncology (2019) 14:124 20



Can bronchsocopic Interventional therapy
be a choice of earlier lung cancer?

35 partients

/ 3 failure

32 Complete response
at 1 month \

and 1 ar
¥e Z CIS

/ \ Cryvotrtherapy agaic

‘ ﬁ = SELOI’IC]. Carci 1011:13. ri rec._urrt:n{..-e.-_-.
v\ =
z) invasiwve J 7,35

g . . 209
% 5 invasive 6 invasive C )
\

Cryvorherapy again

3,;5' «Complete response rate at both 1 month and 1 year was 91%
& *No severe adverse effect was noted

— eLocal recurrence was observed within 4 years in 28%

% *50% were long-term survivors

21
Deygas D, et al. CHEST 2001; 120:26-31
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Publication Indication Photosensitizer No. of Outcome
Patients

Furukawa et al., 2005 CLELC Porfimer sodium 93 CR: 92.8%/58.1% (less/greater than 1-cm
49) lesion)
Corti et al., 2007 (61) CLELC Porfimer sodium Il (50%), hematoporphyrin 40 CR: 72%, PR: 20%, NR: 6%

Qs

derivative (50%

Usuda et al., 2007 (52) CLELC Talaporfin sodium 29 CR: 92.1%, PR: 7.9%
Moghissi et al., 2007 CLELC Porfimer sodium 21 CR: 100%
(50)
Endo et al., 2009 (41) CLELC Porfimer sodium 48 CR: 94%
Usudaet al., 2010 (54) CLELC Talaporfin sodium 75 CR: 94%/90.4% (less/greater than 1-cm
lesion)

Usudaet al., 2010 (53) CLELC Talaporfin sodium 64 CR: 100%
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Shafirstein G, et al. Ann Am Thorac Soc Vol 13, No 2, pp 265-275
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Can transcutaneous interventional be
used for early lung caner ?

Patients with biopsied stage | NSCLC determined by PET/CT
SLR (n = 25; 11 men, 13 women; median age 66 years, range 49
to 85 years),
RFA (n = 12; 8 men, 4 women; median age 74 years, range 62 to
83 years)
PCT (n = 27; 16 men, 11 women; median age 74 years; range 59
to 88 years)

*The probability of 3-year survival: (p > 0.05)
*SLR, 87.1%
*RFA, 87.5%,
*PCT 77%
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Zemlyak A, et al. J Am Coll Surg. 2010 Jul;211(1):68-72
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Osteochondral Reconstruction
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Bronchoscopic Interventional Procedures for
COPD

 BLVR Valve
— EBV&IBV
* Lung bending (Coil, Reverser)
 Biological gel
« Thermal Vapor Ablation
« Target Lung Denervation

* Cryo/thermo ablation for hypersecretion

TR | 9 Mg
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Liquid nitrogen metered cryospray
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ulcahey TI, et al.Metered Cryospray™: a novel uniform, controlled, and consistent in vivo application of liquid nitrogen
yogenic spray. Med Devices (Auckl). 2017 Feb 17;10:29-41. doi: 10.2147/MDER.S124098. eCollection 2017.

Coad, J. E., & Bischof, J. C. (2003). Histologic differences between cryothermic and hyperthermic therapiesVol. 4954. (pp.
27-36), 27-36.
Godwin, B. L., & Coad, J. E. (2009). Healing responses following cryothermic and hyperthermic tissue ablationVol. 7181. (pp.
718103-718109), 718103—-718109.
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Bronchial Rheoplasty
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ﬁlipour, Arschang & Ing, Alvin & Williamson, Jonathan & Saghaie, Tajalli & Steinfort, Daniel & Irving, Lou & Snell, Gregory
& Dabscheck, Eli & Krimsky, William & Waldstreicher, Jon & Fernandez-Bussy, Sebastian. (2018). Late Breaking Abstract -
First-in-Human Results of Bronchial Rheoplasty: An Endobronchial Treatment For Chronic Bronchitis (CB). OA2162. 35
10.1183/13993003.congress-2018.0A2162.



SCREBIRTT 5 ZVDIE T I EUE

Improvement in FEV,

W.H. van Geffen et al. / Pharmacology & Therapeutics 179 (2017) 96-101



Precision patient selection Is
crucial

Scientific and theory rationality

COPD phenotype and different modalities
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Long term follow-up and large size RCTs

Big Data studies
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Organ regeneration or In situ
repaw
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Faraj KA, et al. Construction of collagen scaffolds that mimic the three-dimensional architecture of spegific
tissues. Tissue Eng 2007; 13: 2387-2394.
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Thermoplasy on the Treatment of Asthma in Mainland
(by 2019.6.30)

Approved by CSFDA on Sept, 2013

-27 provinces, autonomous regions,

and municipal cities.

g 95 hosptials

=-687 cases
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Courtesy of Dr. Lin Jiangtao



Bronchial Thermoplasty

* From the concept of precision medicine:

— Who would be benefit from the therapy?

— The details of techniques should be
b modified?

— Mild asthma?
— Life persistent effect?

— Mechanism?

)‘
3
s
sJ‘..~
<
m
=2
>
o) -
cl &
=
<J'
g .
AR 4
27
1
2 8
w
q_
2 E
2 BT
&

Physician :

40



A BUEIRIT 7T BLAIT S U

i Masson o3 HAM3 2 Ak
Cryo-plasty e A

TVUJSOH. ==
T |G

A: XTHERZH, B: BTAJE1MNH, C A: XTHEZH, B: BTARFINAH
s BIRTINEIT R 1IN HA, C: BIETIHRITIRIAH4,
D: PIE3OFIETT 1IN A D: PE3OFIETT G/ HA

+ & Z HPA




A NI 55 00k P 00— R LS
X




RV % VR S B




N
©

10
W¥022601228




Transbronchial Cryobiopsy:

A New Tool For Lung Biopsies

o AL gRiE I iR T B

o AT AE R, LGRS H ARG

B UGS EH bR AT FR5.82 mm (0.58-20.88)

o ARG AFEYNAN15.11 mm (2.15-54.15)
(p<0.0D)

SRS
&
B WAOS) &

215 5 9 5 51
o JOE AL B A AR O H i

Respiration. 2009;78(2):203-8.
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Zhang Wel, et al. Unpublished data
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Zhang Weil, et al. Unpublished data
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New Land, New Scope
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