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How Lung Cancer Screening Works

Lung canceris a
significant public
health issue

Globally, one fifth of all
cancer-related deaths
are due to lung cancer.*

Lung cancer also incurs
the greatest economic
burden of all cancers.®

L\

Lung cancer has a
detectable early
stage of the disease,
for which effective
treatments are
available

Most people with lung
cancer are diagnosed late
(stage IV), when five-year
survival is <10%.°7

If diagnosed earlier
(stage 1), five-year
survival increases to
68-92%" as treatment
(such as surgery) can be
potentially curative.®

\
\

LDCT screening is
recognised as a
suitable test for lung
cancer

When optimised,
targeted LDCT
screening has been
shown to be effective
and does not lead

to a high proportion
of unnecessary
procedures or
treatments.® 2

Lung cancer
screening is
cost-effective

LDCT screening is

also potentially more
efficient than other
cancer screening
programmes.'3-1

In other words, fewer
people need to be
screened to avoid one
death from lung cancer
than with other cancer
screening programmes.

Lung Cancer Policy Network



Evidence from Randomized Controlled Trials
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20% mortality reduction compared to those
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<NELSON trial>
24% mortality reduction in men for those who
underwent LDCT screening

The NLST research team. N Engl J Med. 2011.
de Koning et al. N Engl J Med. 2020.



Roadmap of Real-World Implementation

Promotion
& awareness

e‘-’ri All health professionals

Screening
eligibility

0 Aged 50-70
».» years old
9 No signs or
" ﬁ\l symptoms
1] suggestive

of lung cancer

_ja

Currently
smoking or quit
In past 10 years

o

[

230 pack-year
clgarette smoking
history

May be eligible

for screening

Not eligible for
screening

Program entry

Participant recruitment

?ﬁg Healthcare providers and support workers

" } Organised by primary care provider

oR

Opportunistic in an unrelated consultstion
oR

Facilitated by any heakhcare worker
oR

Self-identification by potentizl participant

Enrolment & shared
decision-making

()

'ﬁ, Requesting practitioner

2| Egibility and enrolment form

Eligibility for screening confirmed
Suitability for low dose CT scan assessed

Informed choice to participats recorded

—_—

g Low-dose CT scan request

—>

Screening

Low-dose CT scan

-Llé, Radiographer

Low-dase CT scan performed

Scan images retained as per usual practice

Scan assessment & reporting

% Radiologist

Scan read using NLCSP
Nodule Management Protocol

!

d =

Structured report
I

! !

Structured report

Results & management

Based on NLCSF Noduwe Management Profocal

Retumn for screening in
24 months

—>

Structured report -

SEent to requesting ant to NCSR

practitioner

= Retumn for screening in

Low to Return for screening in
moderate risk 6 months

Moderate risk

Return for screening in
3 months

Refer to respiratory physician
or other relevant specialist linked
to lung cancer multidisdplinany
team (MDT)

High risk

Very high risk
Actionable As appropriate to the
additional findings spedific finding

Results & reminders

o . -
3‘1‘9 Requesting practitioner

MCSR sends reguesting practitioner correspondence of the results

Findit ith
Very low risk findings Furth " |n;.~ jed

MCSR notifies participant o

MCSR notifies participant of result . ..
CONtaCT requesting prachtonsr

¥

MCSR reminds participant to
sCreen at reguired interval

Requesting practitioner provides
& results to participant and manages
acconding to MMP

!

Offer smoking cessation support according to best practice guidelines (ASK, ADVISE, HELP)

Australian National Lung Cancer Screening Program



Korean National Lung Cancer Screening Program

Target Population Frequency Test or Procedure

Lung Cancer | Smokers aged 54-74, with
S > 30PYs smoking history Every 2 years Low dose chest CT

Screening

Solid nodule Part solid nodule Ground glass nodule
Natonal CancorGanter Size TiminglChange Cat. Size Timin.gIChange Cat. Size Timijg/Change Cat.
to evaluate the eﬁicacy <6 mm Basellpe__‘_Z_ <6 mm Baseline 2 <20 mm _Basel'ne ............. 2 .....
and quahty Noc_ha_nge_______z_ ..... No Ch.ange .......... 2
: Growing  4A Growing 2

Screenin ; m i : - New(<dmm) 2 New 2
dontar . [2‘ (_ Imaging database registry | New (4-6 mm) 3 3 220mm Baselne 3

6-8 mm Baseline 3 26 mm 3 No change 2
Network based system ‘Nochange 2  (solid<6 Nochange 20 Growing 2

center using CAD for ‘Growing ___4A  mm) 4A New 3

lung cancer screening New " 4A  Growing (solid 4-6 mm )' """"""""
. 815mm Baseline ~ 4A ~ New(solid<dmm)  4A
> + Quality Nochange 2 New (solid 4-6 mm) 48 Other Cat.
{ . & & control Growing 4B 26mm Baseline 4A__ Endobronchial nodule . 4A
Nodule - FYeiem New 4B (solid 6- Cat. 3,4+additional finding  4X
i 215mm Baseline 4B 8mm) ; Consolidation, atelectasis,
miﬂzl;rr??nen Imaging data No change 2 . lymph node enlargement,

accumulation Growing 4B 28mm Baseline 4B other(spiculation,etc.)

New 4B (solid28 Nochange 21 Other clinically significant S
: Finalized mm) Growing 4B  findngs

Screening I m = structured Category Description Prob.cancer Manage | New 4B Prior lung cancer €
center = 0. 8 E reports Incomplete Not evaluable Additional LDCT images and/or comparison to prior chest CTimages

Negative <1%

,,,,,,,,,,,,,,,,,,,, Benign  <1% Continue annual screening with LDCTin12months

ious

4B, X Very suspicious > 15% Immediate chest CT, consider biopsy, PET-CT may be used

Cloud Center

Centralized reporting aid system Modified Lung-RADS

Lee et al. Cancer Res Treat. 2019.
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How to Achieve Net Benefit From Screening

- Choosing the eligibility criteria must be balanced by potential benefits and harms

A

Risks of dying/ harms during screening

Intermediate Risk High Risk

Increasing risk of developing lung cancer
(e.g., age, smoking, COPD)

MET EEMEFIT OF LCS

Medium Lung Cancer Risk

Greatest LCS benefit as rising
risk of lung cancer death
outweighs LCS harms

High Lung Cancer Risk
Met LCS benefit decreases as
harms (competing cause of
death, decreased ability to
tolerate treatment) rise

Low Lung Cancer Risk

Low LCS benefit due to low
risk of lung cancer death.
Harms outweigh benefit

LUNG CANCER RISK

Rivera et al. Am J Respir Crit Care Med. 2018.



Risk Model Based Screening

Who Had Ever Smoked.*

Table 2. Modified Logistic-Regression Prediction Model (PLCO,y20,.) of Cancer Risk for 36,286 Control Participants

Variable
Age, per 1-yr increaset

Race or ethnic groupi

White

Black

Hispanic

Asian

American Indian or Alaskan Native

Native Hawaiian or Pacific Islander
Education, per increase of 1 levelf{
Body-mass index, per 1-unit increaset
Chronic obstructive pulmonary disease (yes vs. no)
Personal history of cancer (yes vs. no)
Family history of lung cancer (yes vs. no)
Smoking status (current vs. former)
Smoking intensityY]
Duration of smoking, per 1-yr increasef
Smoking quit time, per 1-yr increasef

Model constant

Odds Ratio (95% Cl)
1.081 (1.057-1.105)

1.000

1.484 (1.083-2.033)
0.475 (0.195-1.160)
0.627 (0.332-1.185)
1

2.793 (0.992-7.862)
0.922 (0.874-0.972)
0.973 (0.955-0.991)
1.427 (1.162-1.751)
1.582 (1.172-2.128)
1.799 (1.471-2.200)
1.297 (1.047-1.605)

1.032 (1.014-1.051)
0.970 (0.950-0.990)

P Value

<0.001

0.01
0.10
0.15

0.05
0.003
0.003
0.001
0.003
<0.001
0.02

0.001
0.003

Beta Coefficient
0.0778868

Reference group
0.3944778
-0.7434744
-0.466585
0
1.027152
-0.0812744
-0.0274194
0.3553063
0.4589971
0.587185
0.2597431
-1.822606
0.0317321
-0.0308572
-4.532506

- PLCOmM2012 model: calculation of 6 year lung cancer risk

162 lung cancers detected
in 4540 participants in the
PLCOmM2012 =1-7% at

6 years group

cancers

(n=1031)

36 lung 126 lung
cancers cancers

(n=3509)

135 lung cancer detected
in 4540 participants

in the USPSTF-paositive
group

Nine lung

{n=1031)

171 lung cancers detected in
0571 participants who were in the
USPSTF2013-positive group, in the PLCOM2012 of
at least 1-70% at & years group, or both

USPSTF eligible

PLCOM2012 =1.70% at 6years  pvalue

ILST data

Cancer detection
rate”

135/177 (76-3% [69-3-82:3])

Cancer detection
ratet

135/171 (78-9% [72-1-84-8])

162/177 (91-5% [86-4-95.2]) Pracriome=0-0001

162/171 (94-7% [90-2-97-6]) Prerine=0-0001

Positive predictive
valuet

135/4540 (2-97% [2-90-3-51])

False-negative
proportiont
MNegative 96-72%
predictive value

42{1279 (3-28% [2-38-4-41])

162/4540 (3.57% [3-05-4-15]) p=011
15/1279 (1-17% [0-66-1-93]) p=0-0003

98.83%

Tammemagi et al. NEJM. 2013.
Tammemagi et al. Lancet Oncol. 2022.



Lung Cancer in Never-Smokers: A Distinct Disease

Cancer site of type

Mumber of new deaths in 2020

[#] 250,000 S00000 OO L0000
1 1 1 1
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Frample bt

LONS

Colon

Oasophagus

Pamcress

Frostate

Carvix uteri

Rectum

Ledikasmia

Mon-Hodgkin lymphoma
Bladder
Brain, nerwons system
Chaary
Kidnay

Lip, caral ety
Muitiple myeloma
Laryinx

Corpus Lter
Gallbladder
Masopharyng
MNaor-rrelanorma of skin
Malanorma of skin
Chopharynx

Thyraicd

Hypopharynx
Masothalioma
Hedgkinlymphome
Salivary glands

LTy ITH

Wil

KEpael sacoma

Panis

Teshis

agina

Smoking Prevalence of Lung Cancer Patients by Gender in Asia and Western Regions

Male Female
United States 90.4 84.3
Europe 93.3° 68*
Malaysia 92 39.7
Hong Kong 816
India 87.5
Japan 885
Indonesia 84.6
Republic of Korea 84
Singapore 77.9 10.3
China 815 5.2
Taiwan 62.8 5.9

* Average of the data for various European countries

W

LoPiccolo et al. Net Rev Clin Oncol. 2024.
Lam et al. J Thorac Oncol. 2023.



Capturing Overdiagnosis: Available Only in A Population Level

Size at which cancer
causes death

Size at which cancer
causes symptoms
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Welch et al. INCI 2010.
Ahn et al. NEJM. 2014.



More Detection of Early Stage Disease Without Stage Shift in Asia

E Rates relative to 2004

Rate relative to 2004

. Age-standardized incidence
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Gao et al. JAMA Intern Med. 2022.
Goo et a. Korean J Radiol. 2022.
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Classification of Pulmonary Nodules

Pulmonary nodule

Solid

Sub-solid nodule (SSN)

Part-solid nodule
(PSN)

Pure ground glass
nodule (pGGN)

o ¢

Baldwin et al. Thorax. 2015



Solid Pulmonary Nodules

Calcified granuloma Perifissural nodule

Hamartoma Arteriovenous malformation

Mazzone et al. JAMA. 2022
MacMahon et al. Radiology. 2017



Solid Pulmonary Nodules with Malighancy Risk

\

Parameter

Characteristics Associated With Malignant Nodules

Growth rate

Location

Margins

Cavitation

Size

Calcification

Other features

Doubling time 20-400 d (< 100 d for most solid nodules); growth rate may be slower with ground-glass
and subsolid nodules (> 200 d); very rapid doubling suggests an infectious or inflammatory cause

Upper lobe is a more common site for malignant nodules, although the diagnostic significance of this
finding is reduced in Asia due to the high prevalence of TB

Lobulated or speculated margins are strongly associated with malignancy; notches are commonly seen
in adenocarcinomas with overt invasion

Malignant lesions are associated with irreqular, thicker walls = 15 mm thick

Probability of malignancy increases with size (nodules = 2 cm are more likely to be malignant, although
smaller size does not exclude malignancy)

Punctate and eccentric (evidence of necrosis within nodule) calcification may occur with malignancy

Vascular convergence, dilated bronchus leading into the nodule

MacMahon et al. Radiology. 2017
Bae et al. Chest. 2016



Subsolid Pulmonary Nodules

o

10 years of follow-up

Azour et al. Chest. 2021
Lee et al. J Thorac Oncol. 2019



Differential Considerations for Subsolid Nodules

Primary Lung Adenocarcinoma Nonprimary Lung Adenocarcinoma Etiologies
e Atypical adenomatous e Transient infection (eg, aspergillosis, candidiasis)
hyperplasia
e Adenocarcinoma in situ e Transient inflammation
e Minimally invasive e Focal interstitial fibrosis
adenocarcinoma
e Invasive adenocarcinoma e Organizing pneumonia
e Mucinous adenocarcinoma e Eosinophilic pneumonia

e Alveolar sarcoid

e Drug reaction

e Vasculitis (granulomatosis with polyangiitis)

e Endometriosis

e Mucosa associated lymphoid tissue (MALT) and lymphoproliferative disorders

e Metastatic lesions (including melanoma; renal carcinoma; breast, GI, and pancreatic
adenocarcinomas)

Azour et al. Chest. 2021



Risk Prediction for Malignancy

Risk prediction
model

Nodule detection

% Of nodules that
were malignant
in the cohort
used to develop
the model

Model variables

Area under
the curve

Incidental nodule  Incidental nodule Incidental nodule  MNodules detected Incidental nodules
on chest on chest seen on chest on LDCT as part of referred to biopsy
radiograph radiograph and radiographic lung cancer or resection

PET scan was confirmed screening

performed for on CT imaging program

further evaluation +/- PET scan
23 57 54 5.5 66.5
Age Mayo Clinic model Age Age Age
Smoking history ~ + FDG-PET uptake Smoking history  Sex Smoking history
History of Time since Family history of  Upper lobe location

extrathoracic quitting smoking  lung cancer Solid and
malignancy 25y Nodule diameter  Emphysema irregular/spiculated
ago Nodule Size nodule edges
Nodule diameter Nodule type Emphysema
Spiculation Location FDG-PET avidity
Upper lobe Nodule count History of cancer
location other than lung
0.83 0.88 0.79 =0.94 0.75-0.81
(C-index)

Mazzone et al. JAMA. 2022
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Management of Screen-Detected Nodules

* Lung-RADS 2022

Size: mean diameter

Growth: increase of >1.5 mm (2 mm3)

SUSpICIHES

Prawalence: 4%

Lung-RADS® v2022

Ralanse Dimis: Novembar 2022
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Management of Incidental Nodules: Fleischner Society Guidelines

I A: Solid Nodules® I

Size
Nodule Type <6 mm (<100 mm?) 6-8 mm (100-250 mnr) I =8 mm (=250 mm’) I Comments
Single
Low rigk! No routine follow-up CT at 6-12 months, then Consider CT at 3 months, PET/CT, Nodules <& mm do not require routine follow-up in
consider CT at or tissue sampling low-risk patients (recommendation 14).
18=24 months
High risk® Optional CT at 12 months CT at 6-12 months, then CT  Consider CT at 3 months, PET/CT, Certain patients at high risk with suspicious nodule
at 18-24 months or tissue sampling morphology, upper lobe location, or both may
warrant 12-month follow-up (recommendation
1A).
Multiple
Low rigk! No routine follow-up CT at 3-6 months, then CT at 3-6 months, then Use most suspicious nodule as guide to
consider CT at 18-24 consider CT at 18-24 months management. Follow-up intervals may vary
months according to size and risk (recommendation 2A).
High risk? Optional CT at 12 months CT at 3-6 months, then at T at 3-6 months, then at 18-24  Use most suspicious nodule as guide to
18=24 months months management. Follow-up intervals may vary
. . . . e
B: Subsolid Nodules* |
Nodule Type <6 mm (<100 mm?) § =6 mm (>100 mm?) | Comments
Single
Ground glass  No routine follow-up CT at 6-12 months to confirm persistence, then CT In certain suspicious nodules << 6 mm, consider
every 2 years until 5 years follow-up at 2 and 4 years. If solid component(s)
or growth develops, consider resection.
(Recommendations 3A and 4A).
Part solid No routine follow-up CT at 3-6 months to confirm persistence. If unchanged and solid In practice, part-solid nodules cannot be defined

component remaing <6 mm, annual CT
should be performed for 5 years.

as such until =6 mm, and nodules <6 mm
do not usually require follow-up. Persistent
part-solid nodules with solid components =6
mm should be considered highly suspicious

i i .

Multiple

CT at 3-6 months. If stable,
consider CT at 2 and 4

years.

CT at 3-6 months. Subsequent management based
on the most suspicious nodule(s).

Multiple <6 mm pure ground-glass nodules
are usually benign, but consider follow-up in
selected patients at high risk at 2 and 4 years

(recommendation 5A).

MacMahon et al. Radiology. 2017



New Nodules Detected During Follow-Up: Solid

- New solid nodules detected at interval screening have a high probability of malignancy even at a small size

Second Third screenin Second and third Lung cancer
9 9
screening round  round screening probability (95% CI)
(lung cancer/ (lung cancerftotal rounds
total nodules) nodules) (lung cancer/
total nodules)
| New solid nodules 13/452 (3%) 35/679 (5%) 48/1131 (4%) 42% (32-5-6) |
<25 mm? 1/160 (1%) 1/216 (<1%) 2/376 (1%) 0-5% (0-0-2-0)
25 to <50 mm? 3/104 (3%) 4/154 (3%) 7/258 (3%) 2.7% (1.2-5-6)
50to <100 mm? 2/72 (3%) 4/113 (4%) 6/185 (3%) 3-2% (13-7-1)
100 to <200 mm’* 2/46 (4%) 2/85 (2%) 4/131 (3%) 3-1% (0-9-7-8)
200 to <300 mm?* 2/19 (11%) 4/31(13%) 6/50 (12%) 12-0% (5-2-24-2)
300 to <400 mm? 0/14 2/18 (11%) 2/32 (6%) 6-3% (0-7-21-2)
400 to <500 mm? 0/8 3/20(15%) 3/28 (11%) 10-7% (2-9-28.0)
=500 mm* 3/29 (10%) 15/42 (36%) 18/71 (25%) 25-4% (16-6-36-6)
Cutoff values
<27 mm’ 1/180 (1%) 1/237 (<1%) 2/417 (<1%) 0-5% (0-0-1.9)
27 to <206 mm? 7/206 (3%) 10/336 (3%) 17/542 (3%) 3-1% (1-9-5-0)
=206 mm* 5/66 (8%) 24/106 (23%) 29/172 (17%) 16-9% (12-0-23-2)

Data are n/N (%), unless otherwise specified. Exact volume measurement was not available for 89 benign nodules and
two cancers, and they were not included in the calculations.

nodules and 48 lung cancer nodules)

Table 3: Volume at first detection and lung cancer probability of new solid nodules (N=1131; 1083 benign

Walter et al. Lancet Oncol. 2016



New Nodules Detected During Follow-Up: Subsolid

Frequency of Nonsolid Nodules and Diagnoses of Lung Cancer ldentified in 2392 of
57 496 Participants at Baseline CT Screening according to Size of Largest Nonsolid

Nodule
Diameter of Largest Nodule
Parameter <26 mm G9mm 10-14mm  15-30mm  =31mm oA
Resolved or decreased 3 177 70 39 1 628
Lung cancer 0 0 ] 0 0 0
Stable or growth 1063 439 164 g2 6 1764
Pathologic diagnosis
Lung cancer g 20 27 15 2 73
AAH, ABF 2 3 ] 0 0 5
Nonmalignant diagnosis 1 1 1 1 0 4
Total 1404 616 234 13 7 2302

Frequency of Nonsolid Nodules and Diagnoses of Lung Cancer ldentified in 485 of

64677 Annual Repeat Screenings according to Size of Largest Nonsolid Nodule

Diameter of Lamgest Nodule

Farameter <Gmm &69mm 10-14mm 1530mm =31mm | Total

Resolved or decreased 125 113 53 28 3 322

Lung cancer 0 1] 0 0 ]

Stable or growth 89 42 29 0 163
Fathologic diagnosis

Lung cancer 2 4 5 0 0 1

AAH, ABP* 0 1 1 0 0 2

Monmalignant diagnoses 0 1 1 0 0 2

Total 214 155 82 3 3 485

—

Newly seen nonsolid decrease more frequently

(322/485, 66%)

than those seen at baseline screening

(628/2392, 26%)

Yankelevitz et al. Radiology. 2015



Considerations for Multiple Nodules

Data from the NELSON trial
- Among screenees with a positive nodule, 48.5% had multiple nodules
- Multiplicity did not affect lung cancer probability

- Each nodule should be assessed separately

1738
1800 &
1600
n Module Count  Participants Total Lung cancer 95% C1 Baseline Lung cancer
E 1400 Cancer probability Cancer probability
E‘ 1200 Baseline
£
@ 1000 1 MNodule 1746 62 3.6% 2. 8—-4 6% 30 1.7%
.E- = 2 Nodules B 33 4.1% 2.9-5 8% 17 2. 1%
5 W * 3 Nodules 154 17 4.8% 29.77% 6 1.7%
E 600 4 Modules 191 12 6.3% 34-11.08 7 4 2%
£ - = 4 Nodules 301 10 3.3% 17-6.2% 6 2.0%
é 400 * Total 3392 134 4.1% 34-48% 66 2.0%
|04
o ¢ E‘: 49 34 5 12 9 5 & 12 1 2
T - - - R R N s
0 |l 2 3 4 5 & 7 8 9 10 Il 12 13 14 15 le 17 18

MNMumber of nodules at baseline

Heavelmans et al. Lung Cancer. 2017



Considerations for Multiple Subsolid Nodules

In cases of malignancy
- Most multifocal nodules are synchronous primary adenocarcinomas

- Each nodule should be evaluated as primary lung cancer

TABLE 3. Summary of EGFR and K-ras Gene Combinations
in the Multiple GGOs

No. of Lesion n Case No.

Identical combination (/= 6)
EGFR and K-ras wild type 6 5,8,9 14,19, 22
Different combination (r= 18)
EGFR exon19 del and wild type 9 1,2,6,10Db12, 15, 20, 24
: EGFR exon19 del/K-rasPM (G12V) 1 13
and wild type
.. EGFR exon19 del and exon 4 4,7,21,23
21PM(L858R)
EGFR exon19 del/exon18 PM (F712L) 1 3
_ and wild type

EGFR exon 21 PM (L858R) and wild 1 18
type

EGFR exon 21 PM (L858R) and excn 1 17
18/21 PM (G724S/L861Q)

K-ras mutation and wild type 1 16

Chung et al. J Thorac Oncol. 2009



Diagnostic Tissue Sampling

* Nonsurgical biopsy
- Transthoracic needle biopsy

- Conventional bronchoscopy and EBUS -> Not optimal for peripheral nodules
- Advanced image-guided bronchoscopy

« Surgical biopsy
- Sublobar resection with VATS or RATS preferred

Sensitivity of flexible bronchoscopy for peripheral lung lesions

All Methods: <2 c¢m LESION >2 c¢m LESION
First Author Year N Pos Neg Sens N Pos Neg Sens
Gasparini' " 1995 | 195 82 113 42 300 169 131 56
Hattori’® 1971 | 17 13 4 76 182 150 32 82
Baaklini® 2000 | 16 4 12 25 135 93 42 69
Wallace'* 1982 | 65 3 62 5 78 24 54 31
Bandoh'* 2003 | 25 8 17 32 72 50 22 69
Radke'" 1979 | 21 6 15 29 76 49 27 64
Naidich'! 1988 | 15 4 11 27 46 26 20 57
Trkanjec'” 2003 | 17 9 8 53 33 27 6 82
McDougall™ 1981 | 9 1 8 11 36 21 15 58
Stringfield'”” 1977 | 3 1 2 33 26 13 13 50
“ Summary 383 131 252 34 984 622 362 63 |

Rivera et al. Chest. 2013



Transthoracic Needle Biopsy

 Conducted under local anesthesia

 High diagnostic yield

* Notable rate of complications (pneumothorax rate =~ 25%)
« Certain lesions are inaccessible

National Cancer Institute
Lee et al. Radiology. 2019



Advanced Guided Bronchoscopy

* Lower risk of complications (pneumothorax rate <5%)
+ Sequential mediastinal staging with EBUS is available

Electromagnetic Navigation Bronchoscopy Radial EBUS

Robotic Bronchoscopy

Kemp. Respiration. 2020
Simoff et al. BMC Pulm Med 2021



Paradigm Shift Towards Modern Bronchoscopy as Standard of Care

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

Navigational Bronchoscopy or Transthoracic
Needle Biopsy for Lung Nodules

RJ. Lentz,'? K. Frederick-Dyer,* V.B. Planz * T. Koyama,® M.C. Aboudara,®
S.K. Avasarala,” ).D. Casey,"* GZ. Cheng,® P.-F. D'Haese,"” ].D. Duke,'?

E.L. Grogan,*" T.C. Hoopman,“ ). Johnson, ™ ].M. Katsis,"* ].5. Kurman,® 5.\ W. Low,®
K. Mahmood,' O.B. Rickman,® L. Roller,! C. Salmon,? S. Shojaee,? B. Swanner,!
M.M. Wahidi,*® C. Walston, G A. Silvestri,™ L. Yarmus,™ N.M. Rahman =
and F. Maldonado,'* for the Interventional Pulmonary Outcomes Group®

Randomization of 258 peripheral pulmonary lesions that
can either be performed by transthoracic approach and

guided bronchoscopy

Table 2. Primary and Secondary Outcomaes.

Navigational Transthoracic
Bronchoscopy MNeadle Biopsy Difference
Outcome (N=121) (N=113) [95%: CIj*
Primary outcome: diagnostic accuracy — no.j total
no. (%)
Accurate 24/119 (79.0) £1/110 (73.6) 54 6.5t 17.2)F
Inaccurate 25/119 (21.0) 29/110 (26.4) —
False negative 0 4/110 (3.6) —
Initially nondiagnostic 25/119 (21.0) 25/110 (22.7) —
Lost to follow-up 2/121 (1.7) 3113 (.7) —
Table 3. Safety Outcomes.
Na‘uiqlaﬁunal Transthoracic
Bronchoscopy Meadle Biopsy Diifference
Outcome [N=121) [N=113) (95% CI)* P Value
Any complication — no. (%) 6 (5.0) 33 (29.2) 242 (15010 35.6) <0.001
Pneumothorax
Any grade — no. (36) 4(3.3) 37 (28.3) 250 (153 to 34.8)  <0.001
Grade 1 or 21 3(2.5) 15 (16.8) 143 (6.0to 22.6)  <0.001
Grade 3 ordf 1 {0.8) 13 {11.5) 10.7 (3.7 to 17.6)  <0.001
Median duration of chest tube in place 10 ({L.0te 1.0) 1.0 (1.0t 2.0) 0 0.65
(IQR) — days
Respiratory failure resulting in hospital 1{0.8) 1{0.9) 0.1 2.5 to 2.4) 0.96
admission — na. (%)
Hemarrhage resulting in medical interven- 1] 0 0 —
tion — no. (%)
Acute coronary syndrome — no. (%) 1{0.8) 0 0.8 1.6 to 3.3) 0.33

Lentz et al. NEJM 2025



Take home

* Lung cancer screening can save lives, and efforts are focused on expanding its reach to
maximize the net benefit

* The need for screening never-smokers may be present, but the evidence of benefit remains

insufficient

 Different types of nodules can be detected in different situations, requiring individualized

management and use of various guidelines

 Invasive diagnosis of a nodule should be guided by the probability of malignancy, expected

yield and safety of testing, and patient preferences



Thank you for your attention

Contact Email for Inquiries: kimyw@snu.ac.kr
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