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Top 10 cancers in Hong Kong in 2016
2016# 3 B L * B vt dcF

Incidence . " Mortality N
B R
Both Sexes B it Both Sexes B R #ri%
Rank |Site No. Rel. freq. | Crude rate* Rank|Site No. Rel. freq. | Crude rate*
A T | RARE | e [ wowr| m | e
1 |Colorectum A5 5437 17.3%)| 741
2 [Lung 5t ) | 4035|1579 graf 1 |Lmoi m—) | 3780|  266% 515
3 |Breast i 4123 13.1%) se2|| 2 [Colorectum A% 2,089 14.7% 285
4 |Prostate 7%z 1912 6.1%| 56|l 3 [LiverBF 1,540 10.8% 210
5 |Liver fF 1810 5.8% 47| 4 |StomachF 710 5.0% 97
6 |Stomach & 1,224 3.9%)| 16.7 5 |Breast 782 704 5.0%! 96
7 |Non-melanoma skin JE22 (1 281 1 1,063 3.4% 14.5 6 |Pancreas i 678 4.8%) 92
8 |Corpus uteri T-= 8 1,050 3.3% 265 7 |Prostate 5%/ 410 2.9% 121
9 |Non-Hodgkin lymphoma FFE : 963 3.1% 131
gk ymphoma 3% 8 |Non-Hodgkin lymphoma FFE#4 W 27% 53
10 | Thyroid ik 889 2.8% 121
9 |Oesophagus 8 33 2.4% 46
10 |Nasopharymx S0 327 2.3% 45
31468 | 100.0% 4289 All Sites A& i 14.209] 100.0%) 193.7

Hong Kong Cancer Registry; 2016 [cited 2016 May 17]. Available from: http://www3.ha.org.hk/cancereg/statistics.html.




Precision medicine #F # ?%‘

Identification of treatment approaches that will be effective for
which patients based on , environmental, and lifestyle

factors.
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AKT1, NRAS, FGER3, 2% ERBBS,
RIT, 2% 1% <% pi3Ri, <1%
ROS, 2% STK11, 2% AKTJ.
TscL, 3% ‘ HRAS, <1% HRAS, 35% <1%, NRAS, <1%
PTEN, 3% MAP2K1,
ERBBZ 3%\\\\ = MAPIKL poppy 3% TSC2, 3%\ <1%
P <1% \
KRAS, 3% >~ _PI3CA,
PI3CA, 4% s, 330 s
BRAF, 7% _ % RASA, 4%
AKT3
MET, 7% '
AKT2, 4% i
ALK, 0%
BRAF, 4% PTEN, 15%
NF1, 11% )
. FGFR1, 7%
EGFR, <1%
STK11, 17% NP1, 1156

Adenocarcinoma

iR R

Squamous cell carcinoma
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5-10%
HER2 3%
NRAS 1% MET § ROS1 1%

0/“
BRAF 1%/ RET 1%
PIK3CA

MR BB R CT Thorax
Lung Nodule Ffi%5&f




Flexible Bronchoscopy X RE EipE

Through the Bronchovideoscope

Autofluorescent
Bronchoscopy 22 ¢5R/E i
\\

EBUS-TBNA Cryoprobe /APC

OB Miniprobe

Pleuroscopy

: Hig 5 555
Endobronchial

Valves

Bronchial
Thermoplasty




Mechanisms of AFIl #&3¢RieEE

Yasufuku K. Clin Chest Med 2010

Mechanisms of AFI

Yasufuku K. Clin Chest Med 2010



SCRESRNEEKIRE (EBUS)

Access beyond airway walls

Q LN assessable by EBUS-TBNA

The Equipment

* 6.9mm scope with 2mm '
instrument channel » A a

« Hybrid: USG/Doppler + \aa £y
video-bronchoscope !

* Real-time USG-guided N TBNA
sampling with 22G needle . needle

s H
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* EGFR-TK

wH

EGFR-TKI 4 EF 3 F1% L A~ 3 | Gefitinib
d Erlotinib
Afatinib

Dacomitinib

EGFR T790M T790M mutation Osimertinib
inhibitor

EML4-ALK BEpme AT Crizotinib
inhibitor Ceritinib,
Brigatinib
Lorlatinib

ROS1 # 6 & A Crizotinib
inhibitor




EGFR Iinhibition

EGFR-TKI competes
with ATP to prevent "
activation of 4 )
the EGFR and ;
initiation of
downstream signalling

o in Ry
EGFR-TKI

-~ >
5% Sz _
Proliferation e g by ”9 Inhibition of

v/: d/ & apoptosis

Invasion Metastasis
Angiogenesis
Heerbst et al 2002




EGFR JL[x|Zh#

ATP binding
Regulatory cleft Transmembrane ISUECIITET

domain N region domain
C-lobe  N-lobe

n types (% of mutations)

Some patients had more than one mutation type AstraZeneca data on file 2009




WHO Grade Il Stomatitis/Mucositis (can only tolerate fluid diet) 1%

Paronchyia with ingrown toe nail

R




MR HIEGFRES PR 8 8

120

100
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60

40

20

Relative signal intensity

-20

Patient 002

EGFR L858R

—B—EGFRT790M EArH R %

2014/2 2014/4 2014/6 2014/8 2014/10 2014/12 2015/01 2015/03 2015/04 2015/06

I Time Clinical disease progression

Start EGFR-TKI

ALK gi-&EH and ROS1 Bi&EHH
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.Translocation

ALK fusion protein*

Lo thH-—H|

\ Inversion

>
=
A

Tumor cell ’)

proliferation
*Subcellular localization of the ALK 1. InamuraK et al. J Thorac Oncol 2008;3:13-17.
fusion gene, while likely to occur in 2. Soda M et al. Proc Natl Acad Sci USA 2008;105:19893-19897.
9 ! N y ! 12 Figure based on: Chiarle R et al. Nat Rev Cancer 2008;8(1):11-23;
the cytoplasm, is not confirmed.* Mossé YP et al. Clin Cancer Res 2009; 15(18): 5609-5614,

Cell survival

ALK-Positive NSCLC

ALK translocation in NSCLC —oncogenic activation

Break-apart FISH assay
for ALK-fusion genes

Adenocarcinomas
Never or light smokers
Median age 50 years

No sex differences

Telomere 2p23 region Centromere

t(2;5) ALK gene
breakpoint region

3

€= ~250 k0 —l 4= ~300kb =i

Shaw AT, et al. Lancet Oncol. 2011;12(11):1004-1012. Camidge DR, et al. Lancet Oncol. 2012;13(10):1011-
1019. Wellstein A, et al. Nat Med. 2011;17(3):290-291.




Anaplastic Lymphoma Kinase (ALK) rearrangement

1 Biomarkers: ALK immunohistochemical staining

Clinical indications: ALK re-arranged or IHC +ve tumor
First line: Crizotinib
Second line or beyond: Ceritinib/Alectinib/Lorlatinib
or systemic chemo/immunotherapy

Tumor Responses to Crizotinib for
Patients with ALK-positive NSCLC

B Progressive disease

40 Il Stable disease
Confirmed partial response
B Confirmed complete response

B

Maximum change in tumor size (%)

*Partial response patients with 100% change have non-target disease present

Kwak EL et al. N Engl J Med 2010;363:1693-703. Copyright © 2010 Massachusetts Medical Society.



Witk % F H

Interval radiological improvement

Baseline (12.2009) 3 months (3.2010) 6 months (6.2010) 14 months (2.2011)




As documented on CT Thorax

RUL mass with air bronchogram, spiculated

borders and ground glass opacity, 4.2 x 2.5 x 3.5 cm R eSS, S0 Bl
(SUVmax 2.5)

Precarinal LN 1.6 x 1.0 x 2.0 cm (SUVmax 2.7)

Small R hilar LN 0.5 cm (no metabolic activity)
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EGFER-TIKAS Hiz)ds
EGRER 790N MU tation

Treat with » EGFRwt-Expressing
Early-Generation @ Normal Cell
TKI
EGFRm-Expressing
Tumor Cell

EGFRm/T790M-Expressing
Tumor Cell
Normal Tissue Resistant Tumor

ZE={ EGFR £ 42 % and T790M EEze

7t

wt EGFR EGFRm T790M

& 00201

Potent inhibition of T790M Delay/stop T790M resistance

Similar to gefitinib, erlotinib,

Potent inhibition of EGFRm afatinib

Low activity on wt EGFR Lower rash, diarrhoea




Patient 1, LYP, F/67, non-smoker

L
PA Erecr

08/2013
LUL lobectomy, plll AdenoCa, Back and chest pain ! Gefitinib x 6/52
adjMIP x 4 Pleural Bx: AdenoCa, Del 19
10/1997

Patient 1, LYP, F/67, non-smoker

Gefitinib x 2 years Osimertinib x 2 weeks Osimertinib x 2.5 years
L shoulder pain { L shoulder pain No more L shoulder pain
Re-biopsy: AdenoCa

Del 19 + T790M




Immunotherapy R A

Immunotherapy: Immune-checkpoint inhibitor
a8 PDL1/PD1 axis

28 Monoclonal antibodies that target either

1. Programmed Death-ligand 1 expression on
tumor cells, or

2. Programmed Death 1 expression on cytotoxic T cells

8 E.g: Pembrolizumab, Nivolumab, Atezolizumab

Potent, humanized monoclonal antibody against
PD-1 that prevents PD-1 from binding to its
ligands, PD-L1 and PD-L2

Robust antitumor activity and manageable
toxicity in multiple tumor types

As monotherapy for previously treated and
treatment-naive advanced NSCLC in
KEYNOTE-001 (n = 495)'
* 19.4%ORR, 3.7-month median PFS,
12.0-month median OS
45.2% ORR in patients with PD-L1 expressionin
250% of tumor cells




CheckMate 017 (squamous NSCLC) CheckMate 057 (nonsquamous NSCLC)

1.0 —— Nivolumab (n = 135) 1.0 —— Nivolumab (n = 292)
0.8 —— Docetaxel (n = 137) 0.8 —— Docetaxel (n = 290)
© HR = 0.62 (95% Cl, 0.47-0.80) ° HR = 0.75 (95% CI, 0.63-0.91)
® . ® .
E 0.6 E 0.6
& &
o 0.4-] » 0.4
o [o]
0.2 \\M—._‘ 0.2
6.0 9.2 9.4 12.2
0 T T T T T 1 0 T T T T T 1
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
Time, Months Time, Months
Nivolumab Nivolumab
n=135 n=292
12-month OS rate, % 42 24 12-month OS rate, % 51 39
24-month OS rate, % 23 8 24-month OS rate, % 29 16

Borghaei H, et al. J Clin Oncol. 2016;34(suppl): Abstract 9025.

RS Herbst. Presented December 20, 2015

Immune-Mediated AEs Occurring in
22 Patients in the Pembrolizumab Arms

Grade Grade
1-2 23
Pembrolizumab 2 mg/kg [ | 7

ey
o

Pembrolizumab10 mg/kg W 7

Docetaxel |

Patients, %
P N W kR U1 N 0 W

RS Herbst, WCLC 2015




Anti-PD1 in EGFR/ALK +ve tumor

Analysis: ATLANTIC Trial: Response With Durvalumab in
Chemotherapy According to EGFR Status'’ EGFRmut/ALK+ According to PD-L1 Status?

Favors PD-1

PD-L1 high (225%)

W ALK+ only
B EGFRmut only

'
.
e w2 R o
* 33 PD-L1 low/negative (<25%)
- 25 1o W ALK only
3 € 804 W EGFRmut only
= 6

60
-0

=100~
1. Lee CK, et al. JAMA Oncol. 2018;4(2):210-216. 2. Garassino M, et al. Lancet Oncol. 2018;19(4):521-536.

Tumor mutation burden

PFS Among Patients With High TMB PFS Among Patients With Low/Medium TMB

Median Progression-free
Survival (95% Cl)
mo
Nivolumab (N=111) 4.1 (2.8-5.4)
Chemotherapy (N=94) 6.9 (5.5-8.6)
Hazard ratio for disease progression or death,
1.82 (95% Cl, 1.30-2.55)

v o
S S
L

00- Median Progression-free
Survival (95% Cl)
mo
Nivolumab (N=47) 9.7 (5.1-NR)
Chemotherapy (N=60) 5.8 (4.2-8.5)
Hazard ratio for disease progression or death,
0.62 (95% €I, 0.38-1.00)

Nivolumab
Chemotherapy

Chemotherapy Nivelumab

Pts Without Disease Progression or Death, %
s
Pts Without Disease Progression or Death, %
I
3
I

Months Months

Carbone DP, et al. N Engl J Med. 2017;376(25):2415-2426.




Advanced stage non-small cell lung cancer in Asians

/\

EGFR mutant

Sensitising/ ~ \

mutations, del 19,
L858i{, etc

Non-sensitizing
mutation (exon
18, 20) Crizotinib
No ALK
EGFR-TKI rearrangement  Disease progression

1 Consider 2nd / 3rd
Re-biopsy on progression generation ALK inhibitor

|

\ 3rd generation
EGFR-TKI

(2%t line with/out chemo, or

2nd Jine setting esp after chemo)

THE UNIVERSITY OF HONG KONG
DEPARTMENT OF MEDICINE

PR R R R A R AR A B

(IRB Ref. no.: UW17-192)
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BRI 5 i 2 B i S e B B 5

1) FHAES5 2 805% L [H]

2) EIRAEBHTISES - H30E
5z B i

3) [ W2 A i

Gender, smoking, staging
histology, lung co-morbidities

Clinical features (emphysema, fibrosis, TB)

T\?’);F p:u

#% 56 % Tumor: targets off
profiling

— = Genomics & & ¥ 7% R DNAZEEE
Size, border, segmentatio Radiomics A7 :g‘f; 4, /Blood: targets or profiling]
Textures, calcification, g,;jxrg £ 4 RBAFIRE
ground-glass component EGFR, ALK.......
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Lung Cancer: How to Reduce its Mortality

fiiigeE © MR EEIE TR

Alan D. L. Sihoe =] {if 22 i =4

MBBChir, MA(Cantab), FRCSEA(CTh), FCSHK, FHKAM, FCCP, FACS

Specialist in Cardiothoracic Surgery
Honorary Associate Professor, The University of Hong Kong
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Thoracic Surgery

Sympathetic Trunk

Lung

Pleura

Thoracic Duct

Diaphragm

Hilj 71 sk

Airway

Mediastinum

Chest Wall

Ribcage & Sternum

School of Biomedical Sciences, The University of Hong Kong




Department of Health
The Government of the Hong Kong Special Administrative Region

HP Centre for Health Protection

1. Malignant

(I’éeD"%?%"(‘)%_ 11406 | 11658 | 11510 | 11791 | 12310 | 12093 | 12316 | 12456 | 12839 | 13076 | 13241 | 13336 | 13589 | 13803 | 14316 | 14209 | 14354

co7)

2. Pneumonia
(ICD10: J12- 3026 | 3194 | 3877 | 3676 | 4291 | 4201 | 4978 | 5486 | 5312 | 5814 | 6211 | 6960 | 6830 | 7502 | 8004 | 8292 | 8032
J18)

3. Diseases of

et (D19 | 4703 | 4s60 | 5311 | 5860 | saee | 5e19 | 6372 | 6777 | 6414 | 6636 | 6334 | 6283 | 5834 | 6405 | 6190 | 6201 | 6138

120-151)

4

cered‘i’;g;’::gu'ar 3130 | 3218 | 3462 | 3416 | 3434 [ 3302 | 3513 | 3691 | 3443 | 3423 | 3339 | 3276 | 3252 | 3336 | 3259 | 3224 | 3124

(ICD10: 180-169)

5. External
causes of
morbidity and
mc\r*ta\ity'r
(ICD10: V01-
Y89)

1844 | 2068 | 2044 | 2243 | 2150 | 1961 | 1854 | 1766 | 1938 | 1864 | 1567 | 1655 | 1860 | 1834 | 1993 | 1813 | 1697

6. Nephritis,
nephrotic
syndrome and
nephrosis 1053 | 1055 | 1184 | 1182 | 1261 | 1287 | 1347 | 1419 | 1448 | 1493 | 1545 | 1629 | 1588 | 1684 | 1655 | 1706 | 1659
(ICD10: NOO-
NO7, N17-N19,
N25-N27)

7. Chronic lower
respiratory

diseases 2114 | 2075 | 2102 | 2123 | 2261 | 1924 | 2086 | 2103 | 1912 | 2093 | 1965 | 1981 | 1743 | 1742 | 1660 | 1639 | 1505
(ICD10: J40-
J47)

8. Dementia
(ICD10: FO1- 252 289 256 276 283 288 317 495 638 767 753 904 999 1112 | 1145 | 1371 | 1455
FO03)

9. Septicaemia
(ICD10: A40- 424 467 572 615 701 676 737 797 736 826 767 837 852 884 891 970 971
Ad1)

10. Diabetes
mellitus (ICD10: | 676 574 783 728 602 511 506 548 492 522 457 398 360 390 492 498 400
E10-E14)

All other causes | 4677 | 4749 | 5322 | 5405 | 5522 | 5553 | 5927 | 5992 | 5875 | 6185 | 6009 | 6413 | 6491 | 7018 | 7152 | 6739 | 6548

All causes 33305 | 34316 | 36423 | 37321 | 38683 | 37415 | 39963 | 41530 | 41047 | 42699 | 42188 | 43672 | 43399 | 45710 | 46757 | 46662 | 45883

School of Biomedical Sciences, The University of Hong Kong




Number of deaths

4,000

3,000

2,000

1.000

HealthyHK, Department of Health

The Government of the Hong Kong Special Administrative Region

Number of Deaths and Crude Death Rate due to Lung Cancer, 1981-2016
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School of Biomedical Sciences, The University of Hong Kong




Lung Cancer in Hong Kong

Prostate Cancer 3 u/o

Non-Hodgkin Lymphomas 3 u/o

Nasopharynx Cancer 2 '%;

Esophageal Cancer

Pancreatic Cancer

Breast Cancer

Gastric Cancer

Lung Cancer

29%




TOP TYPES OF CANCER IN TERMS OF INCIDENCE
RATE AND DEATH RATE AMONG CHINESE

%

INCIDENCE RATE
1 lung '

stomach
colorectal
liver
esophagus
breast
pancreas
lymph
bladder
thyroid
Others

O 00 NN OO b W N

' 2.31%

—
o

—t—

b
)

2.55%
2.34%

' 2.29%

—Y-Vd
oS

| 18.74%
12.67%

- 10.30%
110.04%

7.74%
- 1.42%

23.6%

Source: The National Central Cancer Registry under the Ministry of Health
FENGXIUXIA /7 CHINA DAILY

A/
7y

AT

DEATH RATE
1 lung I 25.24%
2 liver I, 14.42%
3 stomach | 14.33%
4  esophagus | 9.29%
5 colorectal | 7.88%
6  pancreas B 366%
7  breast B 2.84%
8  leukemia B 2.37%
9 brait’}aalnr?ervous )
i M 2.15%
10  lymph B 2.08%
Others I 15.74%

School of Biomedical Sciences, The University of Hong Kong




Aetiology JFE[X

— Tobacco smoke: >90% cases ¥/

* Passive smoking

e >10 yrs cessation for risk to start decreasing

— Others:
Asbestos Atmospheric pollution
Radiation Metals (nickel, silver?)

Chemicals Genetic

School of Biomedical Sciences, The University of Hong Kong




% of smokars armong adules

— [3le cmokers = == [3le deaths

— Fomala smokers

Stage | Stage 2 Stage 3 Stage 4

#h‘

Famale deaths

4

T 30

% of deaths caused by smoking

- 20
-1 0
| | | | | | | | I I I:I
|0 20 30 41 &0 &0 7l a0 90 | 00
Taars
Stape | Stape 2 Stage 3 Stage 4
Sub-Saharan _hira, Japan, Eastern Europe, YWastern Europe,
Africa South East Asia, Southern Eurcps, Marth America,
Latin America, Marth Africa Latin Amearica Auctralia

School of Biomedical Sciences, The University of Hong Kong




2008 - 2016: 7524 primary lung cancer patients

Age <40 years%

10.0% -

Female%

60.0% -

50.0% -

40.0% -

29 a%

Cannot be prevented !

i £ BE 6 £ " 57!

40.0% +—44:5% 45.73%.

300% 11 T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016

04.6%

40.0% -

30.0% - 32 65

20.0% - s

2008 2009 2010 2011 2012 2013 2014 2015 2016

Images courtesy of: Dr Chen Haiquan (Fudan University Cancer Hospital, Shanghai)

School of Biomedical Sciences, The University of Hong Kong




Cure exists !

Monoclonal antibodies

Immunotherapy

RN

Small-molecule inhibitors

Target therapy
PR B

Lobe
removed ¢

Surgery
TR

School of Biomedical Sciences, The University of Hong Kong




Resection rates i des V) o 2%

FoaRIG ER
5%

R

50% \




Symptoms  {ZiiR

1. Bronchopulmonary 1 SR T

- cough, hemoptysis, dyspnoea, chest pain, wheeze, pneumonia

4 )
Most patients are asymptomatic !

\- /

5. Nonspecific/constitutional symptoms
- weight loss, weakness, anorexia, lassitude, malaise

School of Biomedical Sciences, The University of Hong Kong




Presentation i K B

School of Biomedical Sciences, The University of Hong Kong




Demographics ? =i [ -

School of Biomedical Sciences, The University of Hong Kong
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Imaging ?

MRI




Lung cancer histology
|
]

|
Small cell carcinoma Non-small cell carcinoma
Pure small cell lung Carcinoid tumor Carcinomas with |[Large cell carcinoma|| Adenocarcinoma
carcinoma pleomorphic, ;
Combined small cell/ Typical carcinoid sarcomatoid, or Several variants
non-small cell lung Atypical carcinoid sarcomatous
carcinoma elements
Carcinomas of
salivary gland type Sarcomas with
spindle and/or
Mucoepidermoid giant cells
carcinoma Spindle cell Acinar
Adenoid cystic carcinoma Squamous cell Papillary
CALCHIOMA Giant cell carcinoma carcinoma Solid adenocarcinoma
Carcinocarcinoma Papillar P wu:hmucm .......... :
Pulmonary blastoma Clear ccill : Bronchloalvcglar
Basaloid ' & €
Small cell € O

School of Biomedical Sciences, The University of Hong Kong




Non-surgical biopsy ERAEA

i
5
jmy!
N
IS

Bronchoscopy
SORE B

CT-FNAC
PTEFRIE

broncus

’ V¢l unusual tissue
k;; i sampled for
B~ |\ biopsy

School of Biomedical Sciences, The University of Hong Kong




Percutaneous CT-guided fine needle aspiration for
P lung cancer smaller than 2cm and revealed by

ground-glass opacity at CT

Katsuhiko Shimizu*, Norihiko Ikeda, Masahiro Tsuboi,
Takashi Hirano, Harubumi Kato

Lung Cancer (2006) 51, 173—179

Table 3 Characteristics between GGO-dominant lesion and solid-dominant lesion

e LCTCTOMN =25 o] [ ——— Solid lesion _ _, p-value
' Diagnostic yield (%) 51.2 (22/43) 75.6 (40/53) : 0.018
" Diagnostic yield of lesion size (%) T TTTTTTTT -
<10 (mm) 35.2 (6/17) 62.5 (10/16) 0.170
11—15 (mm) 50.0 (8/16) 75.0 (12/16) 0.273
16—20 (mm) 80.0 (8/10) 85.7 (18/21) 0.999
Lesion size (mm) 12.88 +4.04 14.51 4+ 4.51 0.069
Lesion depth (mm) 47.98 +15.34 50.104+:17.62 0.544
Pleura-lesion depth (mm) 15.63 +£11.78 16.87 £15.20 0.670
Pneumothorax 32.6 (14/43) 30.2 (16/53) 0.978
Pneumothorax with chest tube placement 11.6 (5/43) 13.2 (7/53) 0.999
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on 7]

TNM Staging 8" edit

TNM 8th - Primary tumor characteristics

Tx Tumor in sputum/bronchial washings but not be assessed in imaging or
bronchoscopy
To No evidence of tumor
Tis Carcinoma in situ
T1 < 3 cm surrounded by lung/visceral pleura, not involving main bronchus I 1
Tia(mi) Minimally invasive carcinoma
T1a <lcm
Ty,  >1to<2em I 2a
T1c >2to<3cm
>3tos5cm or
T involvement of main bronchus without carina, regardless of distance from
2 carina or invasion visceral pleural or I 2 b
atelectasis or post obstructive pneumonitis extending to hilum
T2a >3 to <4cm
Tab >4 to <5cm
>5 to <7cm in greatest dimension or l 3
T3 tumor of any size that involves chest wall, pericardium, phrenic nerve or

satellite nodules in the same lobe

> 7cm in greatest dimension or
T any tumor with invasion of mediastinum, diaphragm, heart, great vessels, I 4
4 recurrent laryngeal nerve, carina, trachea, oesophagus, spine or
separate tumor in different lobe of ipsilateral lung
N 1 Ipsilateral peribronchial and/or hilar nodes and intrapulmonary nodes M1 a
2 Ipsilateral mediastinal and/or subcarinal nodes
3 Contralateral mediastinal or hilar; ipsilateral/contralateral scalene/

supraclavicular

o - M1b
Ml istant metastasis 1

Mia Tumor in contralateral lung or pleural/pericardial nodule/malighant effusion
Mip Single extrathoracic metastasis, including single non-regional lymphnode M1 c
Mic Multiple extrathoracic metastases in one or more organs

No
IA
1B
A
1B

A

IVA

IVA

VB

N1 N2
1B A
[1B A
[1B A
A 111B
[HIA 1B
IVA IVA
IVA IVA
VB VB
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Importance of Staging

Overall survival (%)

Ay fr]

N
&
~O

Staging 60-month overall

—> Operable 7] PLFH7

—> Inoperable -7 #E %

survival (%)
a 2
A2 83
A 77
1A 60
\_ B 53 )
AT B )
NA 10
L 0

TNM 8th Edition
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CT + contrast

(MG 5% CT)




Invasive

Pleural aspiration Mediastinoscopy Endobronchial Ultrasound (EBUS)

SHEIPIN Hik bR B 14T SRR BB
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Bottle Neck PESEA
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Options for treatment a2

1. Surgery Fig
2. Radiotherapy + SBRT & &
3. Chemotherapy + Targeted Tx {3

4. Others

Ablation (MW, RF) ¥4

e Immunotherapy FIEVE T

School of Biomedical Sciences, The University of Hong Kon




Candidacy for Surgery

1. Staging (stage I-11) 473

2. Patient factors NS
a) Medical co-morbidities R

Often elderly smokers

™ risk for Respiratory & Cardiac complications

b) Pulmonary function AhThRE




Pulmonary function  AfiZfhEE

Spirometry 6 Minute Walk Test Oxygen Uptake testing
fili Dy R E 6575201 TG SRR YRR
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Operating Theatre +-
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Open Thoracotomy

cartilaginous
Junclion




Video-Assisted Thoracic Surgery Fujf2EE=




Complications T

b h

— Non-specific: e.g. bleeding, infection etc.

— Specific:
* Sputum retention = atelectasis
* Air leak (alveolar / bronchial)

* Cardiac (esp. arrhythmia)

e Others: e.g. chylothorax, nerve palsy etc.

School of Biomedical Sciences, The University of Hong Kong




bl

Sequelae 3N

1. Reduced pulmonary reserve

2. Pain / Paresthesia

cartifaginous
Junclion

. Prevalent
 Debilitating
e  Chronic

 Refractory

School of Biomedical Sciences, The University of Hong Kong




y = b’

Adjuvant Therapy i ) e

Radiotherapy Chemotherapy Targeted therapy

Common Approaches for Inhibiting the
Epidermal Growth Factor Receptor (EGFR) Axis

Slages of the cel cyele

G, - dormani celle

G, - resting phase

3 - DNA synthesis
t:e‘\: G, - premitalic phasa
iy Star M - mitosis

/ Cetuximab (Erbitux)

Cell divides of cyde mAb
(n‘llb:els}h\ / o / Inhibitors
- Cell enlarges
@  and makes
Cell prepares / new proteins
{0 divide —_— -
G \4\\&)\; & Erlotinib (Tarceva)
AN ibi X
=N Cellresis G &Y Esae—eres or
0 2 gr .
(@) /‘/ \/\ Ecravil Gefitinib (Iressa)
Proliferation / \ \Angiogenesis
Cell ~ Reslriction point. cel 4 1 ,
ranlicatos R.‘_____, dﬁl&;&%;&:l‘ ue Invasion Metastasis

to commit itself to Inhibition
of Apoptosis

its DNA,
the complele cycle
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The Goal of MIS

— Thoracotomy:

— VATS (Today):

— VATS (Goal):

iU

BEEEBROE

BEEEBROQ

OO0V

S

School of Biomedical Sciences, The University of Hong Kong
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Uniportal VATS
RUL Lobectomy
(Post-op day 2)




Resection rates i des V) o 2%

F2RPUEE
5%

R

50% \




VATS Evolution ) iz 858 1T B AL

{5537, 7L 7, B A,




Lung Cancer Resections e U

Wedge Resection Segmentectomy Lobectomy Pneumonectomy

< Sublobar Resection >

School of Biomedical Sciences, The University of Hong Kong




Lymph Nodes

— LN Sampling JREE

MEEEE

_J\\‘D HQ)F—.K

* 1 morbidity / complications

* | immune response disruption

ME

e 7T accurate staging

— LN Clearance

* | local recurrence

==

~_J\\‘|:[ = fﬂ?

Brachiccephalic

{innominate} a~ _
~

O2,53, 14

=~ Inf. pulm. ligt

B




Uniportal VATS Uniportal Segmentectomy

Non-intubated VATS Subxiphoid VATS

School of Biomedical Sciences, The University of Hong Kong




Technology VN IES A (]

Magnetic Anchoring Next Generation Robots 3D Printing

Insertable Robotic Effector Platform (IREP)

Radio-Frequency ID Tag




Enhanced
Recovery
After
Surgery
(ERAS)

Tl I R IR

Day 6 and after
%ﬂnoi yet

Pre-operation Day 0 Day 1 Day 2 Day 3 Day4/5
discharged)
Goal Ensure pt prepared Intensive monitoring Ensure safety & Ensure safety & Ensure safety & Discharge If pt safe & Manage any cause of
for OT for post-op comfort comifort comifort home/family ready prolonged stay
Anticipate post-op complications Ensure early Remove chest drain Facilitate elimination
needs mobilization
Monitoring Height & Weight BPP / Sp0O, / RR BPP/RR /T /Sp0,

Baseline BPP / RR /
T/Sp0,

Q1H x6h

- then BPP/T Q4h;
Sp0O, /RR Q1h il
PCA off

CD chart Q1H until
stable

BPP/RR /T /Sp0,
Q4H
CD chart TDS

BPP/RR /T /Sp0,
Q4H
CD chart TDS

BPFP /RR /T /8p0,
QID

BFP /RR /T /Sp0,
QID

BD until discharge
If CD in situ: CD chart
TDS

-then Q4H
Investigation Sputum x C/ST, AFB CXR on suction CXR after off suction CXR after off CD CXR CXR If CD in situ: daily
Ensure available: Blood tests only if CXR
- CXR (within 4/52) ordered If CD removed: CXR
- latest CT films alternate days
- CBP (within 4/52)
- FEV1 (within 4/52)
Patient Activity as tolerated Sit up in bed as Sit out all day Sit out all day Sit out all day Sit out all day Sit out all day
Activity Purchase & practice tolerated Mobilize as tolerated Encourage Encourage Encourage Encourage
Triflow Begin Triflow use as Encourage Triflow mobilization mobilization mobilization mobilization
SFI payment If tolerated use Encourage Triflow Encourage Triflow Encourage Triflow Encourage Triflow
applicable - 10x per 30 mins use use use use
- 10x per 30 mins - 10x per 30 mins - 10x per 30 mins - 10x per 30 mins
Treatment Prescribe pre- Follow surgeon’s Off O Off CD if: Ensure adequate Ensure adequate If CD not yet
admission meds by post-op orders Off Cf:) suction - if no air leak regular & prm regular & pm removed
resident - CD to suction Off PCA - output £200ml/day analgesia analgesia - chemical
- except - IV fluids Off IV Fluids Wound review by Post-op chest physio Post-op chest physio pleurodesis by
Aspirin/Plavix - IV antibiotics Resume surgeon Change all dressings surgeon if air leak
Chest physio training - IV PCA overnight Aspirin/Plavix Change all dressings pre-discharge  (on Change CD box
- Oral analgesia on Ensure adequate Ensure adequate 4/D5) every 7 days
DAT regular & prn regular & prn Change wound
analgesia analgesia dressings every 3-4
Post-op chest physio Post-op chest physio days
Post-op chest physio
Nutrition & DAT NPOQ for 4-6hrs then DAT DAT DAT DAT DAT
Elimination NPO after MM or per DAT Pt self-mobilizing to Pt self-mobilizing to Pt self-mobilizing to Pt self-mobilizing to Pt self-mobilizing to

anesthetist's order

Bed pan / Foley prn

toilet

toilet

toilet
Dulcolox supp. if no
BO

toilet

foilet

Communicati
on

Surgeon to see
patient and family
pre-op

- arrange mutually
convenient time

- consent for OT,
studies, SFI

Surgeon to see
patient and family
-explain OT findings

Ensure pt
understands:

-need for
mobilization

-need to use Triflow
- how to ask for prn
analgesia

Remind patient &
family of planned
discharge POD4/5

Remind patient &
family of planned
discharge POD4/5

Ensure patient &
family have all post-
discharge needs met

Surgeon to see
patient and family
- explain prolonged
stay & management
plan

Discharge
Plan

Evaluate & manage:
- pt emotional needs
- post-discharge
needs

Advise patient &
family of planned
discharge POD4/5

Manage post-
discharge needs:

- home environment
- family situation

Manage post-
discharge needs:

- home environment
- family situation

HOME if patient
mobile & independent
- discharge summary
- discharge drugs

- sick leave

f/u 8OPD 1/52 + CXR
Refer other depts pm

HOME if patient
mobile & independent
- plan as POD4
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e Adherence to a Clinical Pathway for i b, L. Sikoe, FRCSEG (€Th), Peter S. ¥ ¥, MRCS, Timothy H. Kam, MBBS,

Video-Assisted Thoracic Surgery 8. X. Lee, MBBS, and Xuyuan Liu, MBBS
(Innovations 2016;11: 179-186)

Predictors and Clinical Importance

Chest Drain Duration Length of Stay

Adherent to FTCP for
p =0.002 250% of hospital stay

Adherent to FTCP far
250% of hospital stay

Adherent to FTCP for Adherent to FTCP for
£50% of hospital stay £50% of hospital stay

p <0.001

QDD 2.00 400 G.00 E.0D 10.00 12.00 14,00 16.00
0.00 2,00 4,00 .00 .00 10,40

Chest Drain Duration (Days) Post-op Length of Stay (Days)

School of Biomedical Sciences, The University of Hong Kong




Innovations Adherence to a Clinical Pathway fOr  ian D L. Sihoe, FRCSEd (CTh), Peter S. ¥ ¥iu, MRCS, Timothy H. Kam, MBBS,

- Video-Assisted Thoracic Surgery S ¥ Lee, MBBS, and Xuyuan Liu, MBBS

= : . (fmnovations 2016:11: 179-186
‘ Predictors and Clinical Importance )

Smokers: Complications

Adherent to FTCP for Adherent to FTCP for
250% of hospital stay <50% of hospital stay

Complications: 8.3% Complications: 35.1%

p=0.023

School of Biomedical Sciences, The University of Hong Kong




Multicenter International Randomized Comparison
of Objective and Subjective Outcomes Between
Electronic and Traditional Chest Drainage Systems

Cecilia Pompili, MD, Frank Detterbeck, MD, Kostas Papagiannopoulos, MD,
Alan Sihoe, MB BChir, FRCSEd(CTh), Kostas Vachlas, MD, Mark W. Maxfield, MD,
Henry C. Lim, MD, and Alessandro Brunelli, MD

Department of Thoracic Surgery, Ospedali Riuniti Ancona, Ancona, Italy; Department of Thoracic Surgery, Yale-New Haven Hospital,
Yale University, New Haven, Connecticut; Division of Thoracic Surgery, St. James’s University Hospital, Leeds, United Kingdom; and
Department of Thoracic Surgery, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong, China

Ann Thorac Surg 2014;98:490-7

6 _
5[
4|
3
21 . :
M Digital drainage

y device

B Traditional
0 drainage device

Duration air leak Duration chest Postoperative
(p=0.001) tube placement length of hospital stay

(p=0.0001) (p<0.0001)



‘Inoperable’ disease ?  HHAAR o] LLF-fig ?

Stage O

e Carcinoma in
situ — Early

Stagel

e Localized

Stage |l

e Early Locally
advanced

Stage Il e [T-MAV/

s Late Locally * Metastasized
Advanced

form

4 N

* Oligometastatic disease

e Targeted Therapy

* Immunotherapy

- /
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Bottle Neck PESEA
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®

CARDIO-THORACIC
SURGERY

China

Table 2: Interval between first presentation and acceptance

for thoracic surgery

Operating on a suspicious lung mass without a preoperative tissue
diagnosis: pros and cons’

Alan D.L. Sihoe*, Raj Hiranandani, Henry Wong and Enoch S.L. Yeung

Division of Cardiothoracic Surgery, Department of Surgery, Li Ka Sing Faculty of Medicine, The University of Hong Kong, Queen Mary Hospital, Hong Kong SAR,

European Journal of Cardio-Thoracic Surgery 44 (2013) 231-237

Interval POTD (n=237) No POTD (n = 206) P-value
>14 days 191 (81%) 151 (73%) 0.07
>28 days 130 (55%) 87 (42%) <0.01

POTD: preoperative tissue diagnosis.

Primary lung cancer Primary lung cancer

Stage | Stage lI-IV
103 patients (50.0%) 30 patients (14.6%)

N

A

Lung metastasis from
extra-thoracic primary
57 patients (27.7%)

Benlgn disease
16 palients (7.8%)

School of Biomedical Sciences, The University of Hong Kong




© Operating on a suspicious lung mass without a preoperative tissue

EUROPEAN JOURNAL OF

. . t
CARDIO-THORACIC diagnosis: pros and cons

Alan D.L. Sihoe*, Raj Hiranandani, Henry Wong and Enoch S.L. Yeung

Division of Cardiothoracic Surgery, Department of Surgery, Li Ka Sing Faculty of Medicine, The University of Hong Kong, Queen Mary Hospital, Hong Kong SAR,
China

European Journal of Cardio-Thoracic Surgery 44 (2013) 231-237

100
90 |
80 |
70 -
60
50 R
40 | N\

30

20 - Logrank test: p = 0.119

10 F

No pre-op Dx

Pre-op Dx

Recurrence-Free Survival (%)

0 1 1 1 " 1 1 | L | 1 | ! | L 1

0 10 20 30 40 50 60 70
Time (months)
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Cumulative Mo of Lung Cancers

Lung Cancer Screening

Reduced Lung-Cancer Mortality with Low-Dose Computed
Tomographic Screening

The Mational Lung Screening Trial Research Team

N Engl ] Med 2011;365:395-409.

B Death from Lung Cancer
5000

Chest radiography
Low-doss CT

400

Chast Faciography Low-doss CT

P=0.004 100 ] P=0.02

Cumulative Mo, of Lung-Cancer Deaths
]
=

T T T T o T T T T
F 3 4 5 [ T i ] 1 2 3 L § i T i

Years simce Randomization Years since Randemization

National Lung Screening Trial

| IASLC 19th World Conference
' | on Lung Cancer

WWWIASLC.ORG

NELSON Study Shows CT Screening for Nodule Volume Management Reduces
Lung Cancer Mortality by 26 Percent in Men

Toronto, Canada — September 25, 2018 ~ Findings from a recent study demonstrate that the use of
computed tomography (CT) screening among asymptomatic men at high risk for lung cancer led to a 26
percent (9-41%, 95% Cl) reduction in lung cancer deaths at 10 years of study follow-up (at 86%
compliance). In the smaller subset of women, the rate-ratio of dying from lung cancer varied between
0.39 and 0.61 in different years of follow-up, indicating an even significant and larger reduction in lung
cancer mortality than in men.

NELSON Trial

School of Biomedical Sciences, The University of Hong Kong




IASLC 19th World Conference
IAS I ‘ {L Q ‘ on Lung Cancer
September 23-26, 2018 Toronto, Canada
"‘j-d #WCLC2018

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER WWW.IASLC.ORG

NELSON Study Shows CT Screening for Nodule Volume Management Reduces
Lung Cancer Mortality by 26 Percent in Men

S0% -
: W Cancer Registry NL
0% -
30% - m Control arm
20%
B Sgeen arm
10%
0%
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Shanghai Pulmonary Hospital

Number of operations

12000

10000

8000

6000

4000

2000

2164

2004

1674
1440
3 I I

—————EFRXFHR

Lk RAHER

Shanghai Pulmonary Hospital Tongji University

2413

2008

4042
3350
2651 2788
2009 2010 2011 2012
Year

10932
8320
6855
5321 |
2013 2014 2015 2016
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National

NGO Cancer

Network®

RISK STATUS

High risk:N

* Age 55-74 yv and

* 230 pack-year history of smoking
and

* Smoking cessation <15y

(category 1)

or

* Age 250 y and

* 220 pack-year history of smoking
and

* Additional risk factor(s) (other
than second-hand smoke)'

In candidates for screening,
shared patient/physician
decision making is
recommended, including a _

—l

discussion of benefits/risks!

In candidates for screening,
shared patient/physician
decision making is
recommended, includinga
discussion of benefits/risks'!

School of Biomedical Sciences, The University of Hong Kong

Comprehensive  NCCN Guidelines Version 2.2014
Lung Cancer Screening

SCREENING

Low-dose
CT (LDCT)K
(category 1)

Low-dose
CT (LDCT)¥




2008 - 2016: 7524 primary lung cancer patients

Age <40 years%

10.0% -

8.0% -

6.0% -

40% -

20% -

0.0% -+

80.0%

70.0% -

60.0% -

50.0% -

40.0%

30.0% -+

2.2%
2008 2009 2010 2011 2012 2013 2014 2015 2016

Non-smokers%

70.5%

+44-5% AR

2008 2009 2010 2011 2012 2013 2014 2015 2016

7.8%

60.0% -

50.0% -

40.0% -

30.0%

20.0%

80.0% -

70.0% -

60.0% -

50.0% -

40.0% -t

30.0% -

20.0% -

Female%

L 335%  338% -

2008 2009 2010 2011 2012 2013 2014 2015 2016

Stage 0/1A%

326

— e .
2008 2009 2010 2011 2012 2013 2014 2015 2016

Images courtesy of: Dr Chen Haiquan (Fudan University Cancer Hospital, Shanghai)
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Lung Cancer A

— High Mortality due to:

* High incidence TR S
* Low cure (resection) rate AR

— Barriers to cure:

(e
S
Sl

* Late presentation

i)
it

* Long investigation

LD

%
[y
e

* Ineligible for surgery
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Lung Cancer A

— High Mortality due to: 4 )
Screening
* High incidence S
| S
* Low cure (resection) rate - N
- VATS
— Barriers to cure: Y IE=Y 5
AT

(&
e
i

* Late presentation

|

ERAS Pathway
| BoREER

i)
it

* Long investigation

LD

A
Op
(2

A

* Ineligible for surgery
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