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發病率 死亡率



Precision medicine 精準醫療

Identification of treatment approaches that will be effective for

which patients based on genetic, environmental, and lifestyle

factors.

基於遺傳, 環境和生活方式因素確定對患者有效的醫療方法

盡量延長病患的存活期

症狀得以減輕

改善並提高生活質素

肺癌

• 每年新增病例數超過4,000例，仍然是男性和
女性的首要癌症殺手。



肺癌治療個人化

腫瘤之分類及分期

癌細胞中存有的「標靶」或生物標記

個人的健康情況與選擇

肺癌治療最理想目標

根除腫瘤



選擇最好的肺癌治療方式

確診

肺癌細胞的病理類型

臨床（或病理）分期

體能狀況

不同肺癌種類有不同的基因變化

肺腺癌 肺鱗片癌



東西方人的肺癌基因不同

東方人西方人

胸腔電腦掃描 CT Thorax

Lung Nodule 肺結節



Flexible Bronchoscopy 支氣管鏡檢查

Mainly diagnostic 

EBUS-TBNA

支氣管鏡內超聲波檢查

Endobronchial

Valves

Bronchial 

Thermoplasty

Miniprobe

Autofluorescent 

Bronchoscopy 螢光氣管鏡

Cryoprobe /APC

Pleuroscopy

胸膜鏡

Pulmonary

Interventions



Mechanisms of AFI 螢光氣管鏡

Yasufuku K. Clin Chest Med 2010

Mechanisms of AFI

Yasufuku K. Clin Chest Med 2010



支氣管鏡內超聲波檢查 (EBUS)

Access beyond airway walls

The Equipment

• 6.9mm scope with 2mm 

instrument channel

• Hybrid: USG/Doppler + 

video-bronchoscope

• Real-time USG-guided 

sampling with 22G needle
TBNA 

needle

Lymph node



肺癌TNM分期

T Primary 

Tumor 

腫瘤 腫瘤本身的大小和入侵
鄰近器官的情形

N Regional 

Lymph 

Node

淋巴結 擴散到區域淋巴的情形

M Distant 

Metastasis 

轉移 擴散到肺部以外的器官

手術切除 適用於初期肺癌患者

放射治療 區域性的局部治療方式

局部症狀控制，包括腫瘤造成咳血或是局部肺葉塌陷，以及手術後

的預防局部復發及控制

可與化學治療合併使用提升局部晚期肺癌的治療，或為晚期肺癌患

者緩解治療之用

化學治療 對小細胞肺癌治療之效果顯著

在非小細胞肺癌方面，可單獨使用或與放射線治療合用

生物治療 標靶治療

免疫療法

肺癌治療方式



標靶治療

針對癌細胞中存有的「標靶」，用專一性
的藥物攻擊這些「標靶」來殺死癌細胞，
但對正常細胞則不造成或只有很低的傷害

應用於第一線或第二線化學治療後有再度
惡化的非小細胞肺癌病患

當肺癌細胞存有EGFR基因突變時，更可採
用EGFR-TKI作為第一線治療

標靶治療
類別 標靶或生物標記測試 藥物

EGFR-TKI 表皮生長因子受體(EGFR)基因第十八至
二十一段存有基因突變

Gefitinib

Erlotinib

Afatinib

Dacomitinib

EGFR T790M

inhibitor

EGFR T790M mutation Osimertinib

EML4-ALK

inhibitor

EML4-ALK 移動融合基因 Crizotinib

Ceritinib,

Brigatinib

Lorlatinib

ROS1

inhibitor

ROS1 移動融合基因 Crizotinib

RET RET-KIF5b 移動融合基因 ?Carbozantinib



EGFR基因突變

EGFR inhibition

Ligand

EGFR

標靶治療

EGFR-TKI

Angiogenesis
Metastasis

Inhibition of 

apoptosis

Invasion

Proliferation

Heerbst et al 2002

EGFR-TKI competes 

with ATP to prevent 

activation of 

the EGFR and 

initiation of 

downstream signalling
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Distribution of mutation types (% of mutations)

Literature review Asian studies Non-Asian studies

Most prevalent mutation types Literature (n=1523) Literature (n=583)

Exon 19 deletion 51% 58%

Exon 21 point mutation L858R 42% 32%

Exon 20 2% 6%

Exon 18 G719A/C 3% 2%

Exon 21 L861Q 1% 1%

EGFR

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

標靶治療前 標靶治療六週後



標靶治療

常見

皮膚紅疹及異常
腹瀉

個別標靶治療可引起之罕見副作用

間質性肺炎
出血，血栓塞，穿腸
影響視力

WHO Grade III Stomatitis/Mucositis (can only tolerate fluid diet) 口腔炎

Paronchyia with ingrown toe nail

甲溝炎



血液檢測EGFR基因突變

藥敏性突變

耐藥性突變

ALK融合基因 and ROS1融合基因



PIP2

PLC-Y

IP3

MEK

RAS

ErKS6K

mTOR

STAT3/5

BAD

PI3K

ALK Pathway

1. Inamura K et al. J Thorac Oncol 2008;3:13–17. 

2. Soda M et al. Proc Natl Acad Sci USA 2008;105:19893–19897.

Figure based on: Chiarle R et al. Nat Rev Cancer 2008;8(1):11–23; 

Mossé YP et al. Clin Cancer Res 2009;15(18):5609–5614. 

* Subcellular localization of the ALK 

fusion gene, while likely to occur in

the cytoplasm, is not confirmed.1,2

Translocation

Or

ALK ALK fusion protein*

Tumor cell

proliferation

Inversion

Cell survival

AKT



Anaplastic Lymphoma Kinase (ALK) rearrangement

Biomarkers: ALK immunohistochemical staining

or ALK FISH

Clinical indications: ALK re-arranged or IHC +ve tumor

First line: Crizotinib

Second line or beyond: Ceritinib/Alectinib/Lorlatinib

or systemic chemo/immunotherapy
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Tumor Responses to Crizotinib for 
Patients with ALK-positive NSCLC

*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.



肺癌治療效果評估及跟進

平片X光

放射同位素骨掃描電腦掃描或
正電子-電腦
雙容掃描

纖維支氣管
內視鏡檢查

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

(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)

Erlotinib

6 months

RUL mass, 3.3 x 2.0 x 2.6 cm (SUVmax 1.1)

Precarinal LN 0.5 x 0.6 cm (SUVmax 1.3)

No enlarged hilar LN seen

?

肺癌治療方式

非小細胞肺癌 小細胞肺癌

局部晚期 晚期早期

手術切除 化療±電療
±?手術切除

標靶測試

化療

化療或標靶治療或免疫療法

局限型 擴散型

化療電療合併

復發

標靶測試



EGFR-TKIs 

EGFR T790M mutation

T790M cells will 

exist at a very 

low level in the 

tumour

When tumours are treated 

with first generation TKI, 

the EGFRm cells die. 

This enables the refractory T790M 

cells to grow out and become a more 

dominant proportion of tumour

As the T790M cells 

continue to grow, 

progression occurs

Potent inhibition of T790M Delay/stop T790M resistance

Potent inhibition of  EGFRm
Similar to gefitinib, erlotinib, 

afatinib

Low activity on wt EGFR Lower rash, diarrhoea

EGFR 標靶藥 and T790M 

AZD9291

wt EGFR     EGFRm     T790M



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

39

08/2013

LUL lobectomy, pIII AdenoCa, 

adjMIP x 4

10/1997

06/2014

Back and chest pain !

Pleural Bx: AdenoCa, Del 19

08/2014

Gefitinib x 6/52

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

40

06/2016

Gefitinib x 2 years

L shoulder pain

Re-biopsy: AdenoCa

Del 19 + T790M

Osimertinib x 2 weeks

 L shoulder pain

07/2016 04/2019

Osimertinib x 2.5 years

No more L shoulder pain



Immunotherapy 免疫療法



RS Herbst, WCLC 2015



Anti-PD1 in EGFR/ALK +ve tumor

Tumor mutation burden



Advanced stage non-small cell lung cancer in Asians

EGFR wildtypeEGFR mutant

Platinum-based chemotherapy +/-

bevacizumab

OR

Immune-checkpoint Inhibitor

(1st line with/out chemo, or

2nd line setting esp after chemo)

Sensitising 

mutations, del 19, 

L858R, etc

Non-sensitizing 

mutation (exon 

18, 20)

EGFR T790M mutant

Re-biopsy on progression

EGFR-TKI

No ALK 

rearrangement

No new mutation

ALK rearrangement

Crizotinib

Disease progression

3rd generation 

EGFR-TKI

Consider 2nd / 3rd

generation ALK inhibitor



低劑量胸腔電腦掃描及肺癌篩查研究

1) 年齡在55至80歲之間
2) 是現在或前吸煙者，有30年
的吸煙史
3) 從沒有被診斷有肺癌

Clinical features

臨床信息

Radiomics

放射學信息

Genomics

基因組信息

Gender, smoking, staging
histology, lung co-morbidities 
(emphysema, fibrosis, TB)

Size, border, segmentation,
Textures, calcification,
ground-glass component

肺腫瘤Tumor: targets or 
profiling

血液中肺癌DNA突變
Blood: targets or profiling

致癌基因突變
EGFR, ALK…….



研究肺癌的：
1.臨床特徵
2.CT掃描特徵和
3.肺癌腫瘤和血液中肺癌DNA基因組
變化與突變的關係

=>大數據庫=>人工智能=>診斷預測

Thank you



Alan D. L. Sihoe      司徒達麟 醫生

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

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

Lung Cancer: How to Reduce its Mortality

肺癌：如何降低其死亡率



低劑量電腦掃描及早確診肺癌

司徒達麟醫生
香港大學李嘉誠醫學院
生物醫學學院名譽副教授

肺癌在香港是殺傷力最強、死亡率最高的頭號癌症殺手，全港市民平均每十二人便有一人死於肺癌。最
新的放化療、標靶藥及免疫治療等只能控制病情，不能完全治愈。其實，有效根治肺癌的方法一直存
在：就是手術切除；但關鍵是手術只適合早期肺癌，而肺癌的初期病徵不明顯，當病人發現身體不適時
才去求診，大部分病情已經延至後期。此外，昔日的肺癌手術創傷比較大，所以也有部分早期患者因為
年紀大或體質不好，未能接受手術。

幸好，近年已有新方案解決「未能及時診斷」及「手術創傷大」這兩大問題。前者是使用低劑量電腦掃
描（LDCT）進行肺癌篩檢，輻射量較少，收費也較相宜。最近，分別在美國和歐洲的大型臨床研究發
現，利用LDCT可以大大增加早期發現肺癌的機會，從而顯著降低死亡率。

當篩查發現有早期肺癌時，今天的患者也毋須如以往的病人般那麼擔心。香港大學的教授團隊已經累積
經驗，把肺癌外科治療精益求精，達至世界水平。現時使用的微創技術，會先利用熟練的單孔胸腔鏡手
術，減少手術創傷，之後再為合適的患者進行新式的亞肺葉切除（段切除）以保留更多肺功能，最後配
合改良版臨床路徑綜合治療，加速康復及減少併發症。最終目標是令以前不可或不願接受手術的肺癌病
人，提供根治性治療的希望！

<刊載於《東方日報》，2019年4月6日>



School of Biomedical Sciences, The University of Hong Kong

Thoracic Surgery 胸外科



School of Biomedical Sciences, The University of Hong Kong



School of Biomedical Sciences, The University of Hong Kong



School of Biomedical Sciences, The University of Hong Kong

Lung Cancer in Hong Kong



School of Biomedical Sciences, The University of Hong Kong

發病率 死亡率



School of Biomedical Sciences, The University of Hong Kong

Aetiology 病因

‒ Tobacco smoke: >90% cases 抽煙

• Passive smoking

• >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



School of Biomedical Sciences, The University of Hong Kong

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

Cannot be prevented !

肺 癌 不 能 完 全 預 防 !



School of Biomedical Sciences, The University of Hong Kong

Cure exists ! 肺癌可以根治！

Immunotherapy
免疫治療

Target therapy
標靶治療

Surgery
手術切除



School of Biomedical Sciences, The University of Hong Kong

Resection rates 肺癌切除率

馬來西亞
5%

美國, 香港
20%

韓國
50%

日本
75%



School of Biomedical Sciences, The University of Hong Kong

Symptoms 徵狀

1. Bronchopulmonary 呼吸氣道
- cough, hemoptysis, dyspnoea, chest pain, wheeze, pneumonia

2. Extrapulmonary Intrathoracic 胸腔内
- hoarseness, Horner’s syndrome, Pancoast’s syndrome, chest wall invasion, phrenic nerve palsy,
malignant effusion, SVCO

3. Extrathoracic Metastatic 胸腔外
- neurological, bony pains, jaundice/ascites

4. Extrathoracic Nonmetastatic
- clubbing, scleroderma, hypertrophic osteoarthropathy, SIADH

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

Most patients are asymptomatic !

大多數患者沒有徵狀！



School of Biomedical Sciences, The University of Hong Kong

Presentation 最初求醫



School of Biomedical Sciences, The University of Hong Kong

Demographics ? 高危一族？



School of Biomedical Sciences, The University of Hong Kong

Imaging ? 更好，更貴的掃描 ?

MRI PET-CT



School of Biomedical Sciences, The University of Hong Kong



School of Biomedical Sciences, The University of Hong Kong

Non-surgical biopsy 活檢診斷

Bronchoscopy
支氣管鏡

CT-FNAC
針穿刺活檢



School of Biomedical Sciences, The University of Hong Kong



School of Biomedical Sciences, The University of Hong Kong

TNM Staging 8th edition 分期



School of Biomedical Sciences, The University of Hong Kong

Importance of Staging 為何分期？

TNM 8th Edition

Operable   可以手術

Inoperable   手術無效



School of Biomedical Sciences, The University of Hong Kong

Non-invasive 非侵入性檢查

MRI PET-CTCT + contrast
（增强 CT）



School of Biomedical Sciences, The University of Hong Kong

Invasive 侵入性檢查

Mediastinoscopy
縱隔鏡手術

Endobronchial Ultrasound (EBUS)
氣管鏡超聲波

Pleural aspiration
抽胸水



School of Biomedical Sciences, The University of Hong Kong

Bottle Neck 樽頸位

發現結節 活檢 手術治療



School of Biomedical Sciences, The University of Hong Kong

Options for treatment 治療方案

1. Surgery 手術

2. Radiotherapy + SBRT 放射治療

3. Chemotherapy + Targeted Tx 化療

4. Others

• Ablation (MW, RF) 消融

• Immunotherapy 免疫治療



School of Biomedical Sciences, The University of Hong Kong

Candidacy for Surgery 適合手術嗎？

1. Staging (stage I-II) 分期

2. Patient factors 病人因素

a) Medical co-morbidities 共存疾病

• Often elderly smokers

• ↑↑ risk for Respiratory & Cardiac complications

b) Pulmonary function 肺功能



School of Biomedical Sciences, The University of Hong Kong

Pulmonary function 肺功能

6 Minute Walk Test
6分鐘步行測試

Oxygen Uptake testing
氧氣吸收測試

Spirometry
肺功能測定



School of Biomedical Sciences, The University of Hong Kong

Operating Theatre 手術室



School of Biomedical Sciences, The University of Hong Kong

Open Thoracotomy 傳統開胸手術



Video-Assisted Thoracic Surgery 胸腔鏡手術



School of Biomedical Sciences, The University of Hong Kong

Complications 併發症

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

‒ Specific:

• Sputum retention  atelectasis

• Air leak (alveolar / bronchial)

• Cardiac (esp. arrhythmia)

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



School of Biomedical Sciences, The University of Hong Kong

Sequelae 後遺症

1. Reduced pulmonary reserve

2. Pain / Paresthesia

• Prevalent 

• Debilitating

• Chronic

• Refractory



School of Biomedical Sciences, The University of Hong Kong

Adjuvant Therapy 輔助治療

Radiotherapy Chemotherapy Targeted therapy



School of Biomedical Sciences, The University of Hong Kong

The Goal of MIS 微創手術終極目標

‒ Thoracotomy: 

‒ VATS (Today): 

‒ VATS (Goal): 

Uniportal VATS
RUL Lobectomy
(Post-op day 2)



School of Biomedical Sciences, The University of Hong Kong

Resection rates 肺癌切除率

馬來西亞
5%

美國, 香港
20%

韓國
50%

日本
75%



School of Biomedical Sciences, The University of Hong Kong

VATS Evolution 胸腔鏡手術的進化

傳統3孔 針孔 雙孔 單孔



School of Biomedical Sciences, The University of Hong Kong

Lung Cancer Resections 肺癌切除

Sublobar Resection



School of Biomedical Sciences, The University of Hong Kong

Lymph Nodes 淋巴結

‒ LN Sampling 淋巴結取樣

• i morbidity / complications

• i immune response disruption

‒ LN Clearance 淋巴結清掃

• h accurate staging

• i local recurrence



School of Biomedical Sciences, The University of Hong Kong

Uniportal VATS Uniportal Segmentectomy

Non-intubated VATS Subxiphoid VATS



Technology 注入新技術



School of Biomedical Sciences, The University of Hong Kong

Enhanced

Recovery

After

Surgery

(ERAS)

手術後增強恢復



School of Biomedical Sciences, The University of Hong Kong



School of Biomedical Sciences, The University of Hong Kong





School of Biomedical Sciences, The University of Hong Kong

‘Inoperable’ disease ? 晚期都可以手術？

• Oligometastatic disease

• Targeted Therapy

• Immunotherapy



School of Biomedical Sciences, The University of Hong Kong

Bottle Neck 樽頸位

發現結節 活檢 手術治療



School of Biomedical Sciences, The University of Hong Kong



School of Biomedical Sciences, The University of Hong Kong



School of Biomedical Sciences, The University of Hong Kong

Lung Cancer Screening 肺癌篩查

National Lung Screening Trial NELSON Trial



School of Biomedical Sciences, The University of Hong Kong



School of Biomedical Sciences, The University of Hong Kong

Shanghai Pulmonary Hospital



School of Biomedical Sciences, The University of Hong Kong



School of Biomedical Sciences, The University of Hong Kong

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



School of Biomedical Sciences, The University of Hong Kong

Lung Cancer 肺癌

‒ High Mortality due to:

• High incidence 發病率高

• Low cure (resection) rate 治愈率低

‒ Barriers to cure:

• Late presentation 遲發現

• Long investigation 檢查慢

• Ineligible for surgery 不合適



School of Biomedical Sciences, The University of Hong Kong

Lung Cancer 肺癌

‒ High Mortality due to:

• High incidence 發病率高

• Low cure (resection) rate 治愈率低

‒ Barriers to cure:

• Late presentation 遲發現

• Long investigation 檢查慢

• Ineligible for surgery 不合適

Screening
肺癌篩查

VATS
微創手術

ERAS Pathway
臨床路徑


