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本地肺癌特徵

• 女性肺腺癌患者比例較高，大部分是從不
吸煙的

• 肺癌患者比歐美裔人士較多呈EGFR受體
陽性突變



肺癌病理分類肺癌病理分類肺癌病理分類肺癌病理分類

• 非小細胞癌

– 腺癌，包括細支氣管肺泡癌 約佔60%-80%
– 鱗癌 約佔10%
– 腺鱗癌 罕見

• 小細胞癌 約佔10%
• 其他, 例如類癌及其他罕見原發性肺癌 約佔10%

EGFR受體突變於亞裔，女性，從不吸煙者
及腺癌患者中有較高的比例（約30-50%）



EGFR mutation in NSCLC

Adenocarcinoma of lung 腺癌 EGFR基因排序



肺癌生物標記

• EGFR gene mutation
(上皮生長因子受體基因特變)

• KRAS gene mutation 
(KRAS基因特變)

• EGFR gene amplification
(上皮生長因子受體基因擴大)

• EML4-ALK融合基因

Note: EGFR, KRAS and EML4-ALK usually mutually exclusive



肺癌生物標記的臨床應用

• 指導標靶藥使用
• 監察抗藥性
• 幫助肺癌分期
• 基因藥理學應用
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Courtesy of Roche Diagnostics

上皮生長因子受體 (EGFR)



Spectrum of mutations detected in 
TK domain of EGFR in NSCLC



42Failures

8822KRAS exon 2 gene mutation

589 (51.6%)161 (59.9%)EGFR gene mutation negative

175Others

215Exon 18 G719

225Exon 20 
insertion/duplication/deletion

24649Exon 21 L858R

24242Exon 19 deletion

548 (48.0%)106 (39.4%)EGFR gene mutation positive*

64 (32 – 97)66.5 (28 – 92)Median age in years (range) 

607 : 534 (1.13 : 1) 148 : 121 (1.2 : 1)Male : Female (ratio)

1141269Number

Surgical specimensCytology specimens

2009 - 2010



上皮生長因子受體基因特變

• Exon 19 deletion and exon 21 L858R
– Predicts for favourable clinical response to 

gefitinib and erlotinib



EGFR exon 20 
insertion/duplication/deletion mutations

• Associated with primary or de novo resistance
– c.f. secondary or acquired resistance due to T790M

• Positive rate (HKS&H data from 2005 – 2010)
– 3.6% (29 patients out of 803 tested)

• Treatment outcome
– Available in 17 patients
– 8 treated with TKI (gefitinib = 6, erlotinib = 2)
– Only 1 showed stable disease and alive at 20 months
– The rest showed progressive disease on treatment from 3 weeks 

to 4 months



肺癌生物標記

• EGFR gene mutation
(上皮生長因子受體基因特變)
Predicts for good response to gefitinib and erlotinib

• KRAS gene mutation 
(KRAS基因特變)
Predicts for poor response to gefitinib and erlotinib

• EGFR gene amplification
(上皮生長因子受體基因擴大)
Salvage therapy by cetuximab

• EML4-ALK融合基因
Predicts for clinical response to crizotinib
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Right lung CT-guided core biopsy
8 November 2010

EGFR exon 21 mutation L858R: c.2573 T→G; p.Leu858Arg (45% mutant)

Negative for EGFR exon 20 mutation T790M: (c.2369 C→→→→T) 



Right lung VAT resection
28 July 2011

EGFR exon 21 mutation L858R: c.2573 T→G; p.Leu858Arg (50% mutant)

EGFR exon 20 mutation T790M: c.2369 C→→→→T; p.Thr790Met (15% mutant) 
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Example 1: Non-small cell lung cancer in a 
Chinese male, aged 75, ex-smoker

Ma ES et al, Ann Thorac Surg 90: e38 – 39, 2010
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Thymidylate synthase

• Generates dTMP

• DNA synthesis
• Drug target of:

– 5-FU
– Capecitabine
– Pemetrexed (indirect)



基因測試最新發展



Emerging molecular markers in 
NSCLC

• EML4-ALK fusion
– First identified by Japanese group in 2007 

(Nature 448: 561 – 566, 2007)

– Associated with male patients who are young 
and never/light smokers

– Mutually exclusive with EGFR and KRAS

– Not responsive to EGFR TKI
– Considered for trial of ALK inhibitors



ALK dual-colour split apart 
FISH probe

From Abbott Molecular web page

Method employed by Shaw AT et al, JCO 27: 4247 – 53, 2009



Normal signal pattern



Patient result, F/49, NSCLC



ALK immunohistochemistry



ᮄϪҷ෎಴ᥦᑣৃᐊ՚Ҕ咐さ⸈?

噝 ⡍ᅮ㜿⯸෎಴さ䅞䊛᭭

Cancer specific gene mutation profiles
噝 㜿⯸໪乃ᄤᥦᑣ

Cancer exome sequencing
噝 㜿⯸ⱘ෎಴䔝䣘㌘ⷨお

Cancer transcriptome study
̢՟བΉᇡ⮙Ҏ⡍ᅮⱘ㵡ড়෎಴䘆㸠ߚᄤⲷ␀

e.g. molecular monitoring of patient specific 
fusion transcripts




