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# # 4874790130 : MAJOR MEDICINE (ONCOLOGY)

KEYWORD : NON-SMALL-CELL LUNG CANCER, EPIDERMAL GROWTH FACTOR RECEPTOR

MUTATION
SARAYUTH RODMAI:ANALYSIS OF EPIDERMAL GROWTH FACTOR RECEPTOR MUTATION
IN NON-SMALL-CELL LUNG CANCER PATIENTS. THESIS ADVISOR : ASST. PROF. VIROTE
SRIURANPONG, M.D., Ph.D., THESIS CO-ADVISOR : ASSOC. PROF. NARIN VORAVUD,
M.D. 55 pp.

Background. The incidence of Non-small cell lung cancer has been increasing worldwide. In
Thailand, lung cancer is the second most common cancer and only 30% responses to standard
chemotherarpy. The diagnosis of nen-small-cell lung cancer is complicated. It needs muti-disciplinary
of specialties, and is time consuming and costly. Moreover, patients might be at risk for the standard
procedure. Currently, it has been known that epidermal growth factor receptor mutation is a predictor
of response to targeted therapy. This targeted therapy can statistically improve patient's quality of life,
time to progression, and overall survival. In Japan, it was found that EGFR mutation can be detectable
both in tissue and in plasma. Therefore, plasma EGFR mutation analysis would be a potential
diagnostic test and capable of predicting patient's with non-small-cell lung cancer in responding to
targeted therapy.

The aim of this study is to develop novel diagnostic test for non-small cell lung cancer.

Methods. 35 non-small cell lung cancer patients were enrolled. All must have documented
tissue pathology diagnosis of non-small cell lung cancer. Plasma was collected from patients before
systemic chemotherapy treatment. Tissue and plasma were both extracted for DNA by standard
technique and were tested for EGFR mutation by Nested Polymerase Chain Reaction Technique.

Results. 13 patients had tissue EGFR mutation (Male 6, Female 7); that is 37.14% of all
patients.13 patients with positive tissue EGFR mutation, categorized into 3 groups: non-smoking 6
(46.15 %), smoking 6 (46.15 %), unknown smaoking history 1 (7.69%). Only 1 of 13 patients had
positive plasma EGFR mutation (7.69%). Sensitivity of plasma EGFR mutation for detecting tissue
EGFR mutation is 7.69%, and specificity of 100%.

Conclugions. Plasma EGFR mutation analysis shows can detect EGFR mutation that exists in
tumor tissue of patients with non-small-cell lung cancer, but is limited by the sensitivity of techniques
of the test.
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mafn leangiielaninadaulnndn N 19N uLLNAN AT (Multimodality
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1e9ihenziialanuaziinnanisinun ldlsc@ansnminaausialluauan
ANDNNYRIN15I98 (Research Questions)

ANDNNKAN (Primary Research Questions)
NN9A99A9LATIEY Epidermal Growth Factor Receptor Mutation Tu plasma #414190

NALNUNITATIA Epidermal Growth Factor Receptor Mutation Tu tissue 1ovivaly

[

mgiszasATaInIsIqE (Objectives)

1. wWRauWaumuusnenlun1Imngma Plasma Epidermal Growth Facotor Receptor
Mutation il Tissue Epidermal Growth Factor Receptor Mutation.
2. whiauigumnnanisalunislE  Plasma Epidermal Growth Factor Receptor

Mutation naLNUNITATIA Tissue Epidermal Growth Factor Receptor Mutation
ANNAFIU (Hypothesis)

Ho : mdnudugalunismsa Epidermal- Growth-Factor Receptor-Mutation ELuB;l'ﬂfm Non-

Small Cell Lung Cancer 521319137394 11 Plasma waz 1y Tissue WansNaiu

Ha : Aoubuugnlunismsaa Epidermal Growth ‘Factor Receptor Mutation sluﬁziﬂfm Non-

Small Cell Lung Cancer $2#14719n13m 394 11 Plasma waelu Tissue ldwmnsinarii

NSAULUIANNAMLWNN5Ie8 (Conceptual Framework) :

[%
a v ad

ngIReiNuuIAAeAnEMAE il lunsmeIa  Epidermal Growth Factor Mutation

Tugilaenzifeatin Non-Small-Cell Lung Cancer {@aAI¥EZ0a LAY TUAIULBINITATIAN



vieeUfiFEnng WATANEIDNANNLANANlNNIMaLAURIAREN Epidermal Growth Factor

Mutation eLw:{‘ﬂfm;l Non-Small-Cell Lung Cancer.
NSALUUIANNARLUN15298 (Conceptual Framework) :
Non-Small-Cell Lung Cancer

Tissue Diagnosis

EGFER mutation in tissue

No Mutation Positive EGFR Mutation

I I

Tissue Plasma
I
I I I
False Positive False Negative False Positive False Negative
PCR contamination Unsuccessful PCR amplification PCR Sample Collection
Seqgeuncing Artifact Sequencing Error Contamination DNA extraction
Hormonal tissue contamination PCR issues

Exon 19 deletions
VS. Exon 21 point

mutation
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JanNadLlaIny (Assumption) 1]
F‘i’lﬂ?’lﬁu (Keywords)

Non-Small Cell Lung Cancer,

Epidermal Growth Factor Mutation (EGFR mutation)
m'a‘"lﬁ'ﬁ‘hﬁmm%eﬂg‘jﬁﬁ%ﬁﬂﬂ’l%‘lun'\ﬁﬁ’ﬂ (Operational Definition)

AN9ANEILFEUIRLUANINILAUEN189N19A798  Tissue EGFR mutation LFeiLiiiieiyl

14 Plasma Tnaszaizansian Li9mA18 TNM staging.
N17U92IHUNIAALAUAIFABNITT NN (Assessment of Response) AN RECIST
Criteria.(Response Evaluation Criteria in Solid Tumors) 2000.

Complete Response &84 mam%iﬂwwzﬁ“ﬂgmmqmﬁﬁﬂmmim Non-Small-

Cell Lung Cancer.

Partial Response MX1ETN NNIAAAIIBINATINTBIAUETUAUENANNENTgATD

tumor 2 30%.

Progressive Disease WHN8TIN 1N19989NA79NI84ELNLANEN AL TIgALD4

tumortiyau > 20%.

Stable Disease #anena luiidn criteria 199979 Partial Response Wa¥ Progressive

disease.

Performance Status m@qﬁjﬂwﬁmﬁvﬂmmsﬁmm Eastern Cooperative Oncology

Group. (ECOG score)
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ualszlagunmndnazlasuainaIudas (Expected Benefit And Application)
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Alas9ANENAUNATUTEUINNITIFYRAEZNINGNNS LUNITUA b (Obstacles)
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LANAITUAZTINUIRENLNLIUDS
NUNIWIFTTUNTTNNLNLILRY (Review of the Related Literature)

uzfeeateiflunniiinudenilui 2 saddan uandunzdaugmanisnne
Susuuan(z]  TaevlinziSalanaimnsoduunléidu 2 dssnnlug) ) Fenuflesdidu
madrnadnuazuz S ealilmadauandn  (Smal-Cell and  Non-Small-Cell Lung
Cancer) %'amil,u_iqﬁaﬂmmmmmﬁmmLsﬁm‘ﬁlﬂumﬁﬂ?zﬂﬂu, 99N AYR9lsA, N9

punuleA LaZaaN g 1un195A%EN

dvsunzifadend ldldimaguiinmnan Non-Small-Cell Lung Cancer @aunauLiasias

oy 4 aiamin WHO Histologic Classification of Lung Cancer 1999. [3]

Table 1: WHO Histolgic Classification of Lung Cancer 1999. (Non-Small Cell type.)

Non-Small Cell Lung Histologic subtype

Cancer

Squamous Cell Carcinoma | Variants: Papillary, Clear cell, Small cell, Basaloid.

Adenocarcinoma Acinar, Papillary, Bronchoalveolar carcinoma, Solid
adenosquamous with mucin formation, Adenocarcinoma

with mixed subtypes and its variants.

Large Cell Carcinoma Variants: Large cell neuroendocrine carcinoma,
Combined largecell neuroendaocrine carcinoma, Basaloid
carcinoma, Lymphoepithelioma-like carcinoma, Clear cell
carcinoma, Large cell carcinoma with rhabdoid

phenotype.

Adenosquamous Adenosquamous carcinoma.

carcinoma




amFunzialannlldmaduziieaunaan(Non-Small Cell Lung Cancer)iuanansauiiNgsey

1a413a1AIu 4 3281z TNM Classification. [4] (F9m151499 2)

Table2 : TNM Classification

Stage. TNM subsets.

Stage 0 Tis: Carcinoma in Situ

Stage 1A T1NOMO

Stage lIA T2NOMO

Stage IIB T2N1MO
T3NOMO

Stage IlIA T3N1MO
TIN2MO,T2N2MO,T3N2MO

Stage IIIB T4NOMO,TAN1MO,T4N2MO
T4N3MO

StagelV Any T AnyN M1

Tneinldnisnauauassianisinesaanis ieaamdltintinies 10-15% d9gioed

o

IaFunnsaiasadnili Non-Small-Cell Lung Cancer dnid@amannsalsaias &emnsnssen

1 % ! 1
Faeh 5 Yuesdfihetuiussasigieandunuandlumsm 3



Table3 : Expected 5-Year Survival (With Treatment)5

Stage. TNM subsets. Average 5-Year Survival.
Stage 0 Tis: Carcinoma in Situ 82%
Stage 1A T1NOMO 68%
Stage 1A T2NOMO 52%
Stage IIB T2N1MO 40%
T3NOMO
Stage IlIA T3N1MO 9-15%

TAIN2MO, T2N2M0, T3N2MO

Stage 11IB T4ANOMO,TAN1TMO, T4AN2MO <5%
T4N3MO
StagelV Any T AnyN M1 Not Applicable

flaqiiunisineugiiatlan  HaonuAnoniuazsadulifinisinmsziuianauas
andayaluilaqiiunign Epidermal Growth Factor Receptor (homologue of viral oncogene

(V-erb) [6,7,8]) expression (EGFR expression) Q\‘lax‘} 90% lunzidailan

anselusnelssimg  emlszmAddunudinisasa EGFR  mutation lu
Tranzselesnlildmagauinan  avunsonsaanuligeis 56% Tuilszmalsiudunugans
56.5%[9] AmiugriRnisallulszmalnenuligais 57%[40]  lunzdeentialildmad

aupLan Tnsnanizaiaiifli Adenocarcinoma

Thel  EGFR HA91881%118 kb ejtit chromosome 7p  EGFR dnwtiniuiana
Uszd104170 kd [10] AILMUIANNNIATIANLININANEWUEBLTILFIN exon 18 T4 exon 22
TnasnumdaninisnaneiuguInigaesn exon 19 waz 21[11,12,13] muady tneainged
nsnanaiuginistszanneldunnis 30 gtluunlu exon 18-22 [12-16] lagl EGFR mutation

o = vy
wan °) anulsAe
-15 base pair in-frame deletion in exon 19 (E746_A750 deletion)

-Amino acid substitution (point mutation) in exon 21 (L858R)
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a8l mutation 491Kl 15 base pair in-frame deletion [17] %9 mutation 2 WLLHAINNID
o =R . - . Xo oo o o .
W‘].I1£°1Q\‘]ﬂ\‘l 90% LL@ZQUWﬂ’]?mﬂ’ﬁ‘WU mutation LL‘]_I‘]_IueLﬂ@Lﬂﬂ\mu‘VlQI@ﬂ gﬂLL‘]_I‘LI mutation

2 *] 819 Missense mutation or insertion in exon 18-21 wulddsennns 15% [17]

T9g1iAN190IN19M999 EGFR mutation W Non-Small-Cell Lung Cancer usiaziin
wANAAY TnaNneeIun1InIIany EGFR mutation T Adenocarcinoma msaanuls 38%,
Squamous cell carcinoma maaanL L4 3%, Adenosquamous carcinoma 67%,

Large cell carcinoma 0%. [11]

IngannnisAnEa a8 AN AAaa (In vitro study) WU EGFR mutation @ﬂﬂLﬁa\l
tyrosine  kinase activity ~ImgnszLqun1s  autophosphorylation  uaz/vide  $auiu
transphosphorylation  A4EIHARENILTLANTNIULINEA, Asfiugannaang, nsianmag]
WATNITUNTNIEANLTRNTAe  [18] IPEAINNINATAR  marker  ARINITNANTZLIUNIG
autophosphorylation 2483 EGFR 1Aa1nn3 3 phosphorylation of tyrosine 1068 residue
[12,19] UANANTENLAINNSTEL mutation 7iAIUVTe 1858R lu exon 19 e

deletion L747-753 v l¥ia full length EGFR coding sequences

Fan1sATAany EGFR mutation MU ALN1sAaLAUeAaN1T NN Mg Targeted
Therapy (ZD 1839) Faifl1 submicromolar inhibitor EGFR tyrosine kinase (Tyrosine Kinase
Inhibitor ;TK1) Taaazniuinilunnsduganszuaunng autophosphorylation of EGFR tyrosine
kinase ImednnsAnen lunaeanaaedwLan s2ALUEN Tyrosine Kinase Inhibitor tel 0.16 uM
[~3 o i’/ a a tilj Adl o [~3 -dl 1 1 & [~ 1% 1 &
fignunsnduganasiasnyiuinaaistinmasuziialeanlildmasunindnlfesnsanysnd

(8]

Tuilaqriutiuwanianisdne lusindunisinmannizissAumad (Targeted

Therapy) lag/laina18n1sAn A La A lAUIINNIF NEUL LN SN TLAUTAS b HA R L 11

% 1

L -ai Vo o ¥ a o dl o dl [ 3
Qﬂ’)ﬁl%Lﬂﬂ1ﬂﬁ‘Uﬂ’]??ﬂiﬂ”]@’)ﬂﬂ’]LﬂﬁJ‘LI’TLI@lI’m’r]u TNITTNVIDNIENTEALLTAR (Targeted

'
X a

Therapy) WuaznavauesAnugiaemadl Epidermal Growth Factor Receptor (EGFR)

Mutation (ASUEUATNT 1 uaz 2) Nn1sAnmLaNaLlse@ninnaes Targeted Therapy #l



11

ANNNIDINNATUNINTRE [5,18] uaztinangfilae|fatnaliudAtynieadia [20] Auniees

1
'S 1l

N19ATIRANLNNINANLRUTRENLTLINL exon 18-22 [11,12,13]

uananniflumsinmsie ] §1 Wud1 EGFR  mutation &NAUEALNIMRLIAURSE
nslinnssnlaenngld  Targeted Therapy [12,16,22] AnnsAnenlusnelszina
(av5gauiEng, filuin1ud) Sn1ememany EGFR mutation By 77% vesftlanfenanaues
wazanusapauanlsnldlnanisld Targeted Therapy (TKN) lumnemssrudnn lunguéitlaed
Tdannsnrounulsalisanan Targeted Therapy (TKI) m99awu EGFR mutation e 8%
[9,12,15,21,22,23] finsdnsamBauiiauszuinanduiilasiid EGFR mutation fungadlald
EGFR mutation WL4NNN9RALALBIFRNT9T A8 Targeted Therapy (Tyrosine Kinase
Inhibitor; TKI)  gendnidlewiztiungsddlusl EGFR mutation Tae 2 nauiaasuAnsing

o o an

fiuneneldadnAtynieana [21,24]

#11FuN1991aae EGFR Mutation Analysis aanandailudesldnisasalaanigmi
Polymerase Chain Reaction 11311 EGFR Mutation Analysis li@nunsonsaldlnanisdas
immunohistochemical study {e9annnnInsIadanannatansonsa lius EGFR expression
usilaignansanaaam EGFR mutation 1§ uananniléiefinnsfnsmudinisdey
immunohistochemical study v il dasusfiunisaeusuadaeanisinenTnantsien

Targeted Therapy (Tyrosine Kinase Inhibitor, TKI)

Tnerluilagifudan Gefitinib (Tyrosine Kinase Inhibitor, TKI) @qlaan1sAnsEiudu
uwazlfifunisiigaiainesdnisenmsuazenlulszmaanigendnaludl 2003 Tnsuniiiu

wudngUaenladunisinmsnaen  Gefitinib (Tyrosine Kinase Inhibitor, TKI) Hangiaat)

[%
Ao A

= - = | o 8w e IR LAy v
Q\‘]ﬂﬂ 18 1ARL uﬂﬂ@']ﬂuﬁl\ﬁNﬂ']ﬁ‘ﬂﬂ‘]ﬂ’qwuquqiﬁf’JMﬂqwm@Qﬁqmsﬂ'ﬂ\?PﬂﬂrJﬂﬂmuluﬂ@‘NVIiﬂ?U

Tyrosine Kinase Inhibitor (TKI) [25] @giiAn1sniaaeniain EGFR mutation wuxnnlugig

'
= o Ly

e Tneadsneeuanniediily  [12,13,16,22,25] uarlsiudis [9] degiimnisninismsmant

Q

EGFR mutation 25%-50% [26] WaY 88-99% [9,27-30] ANNATAL AWt Ny lulszmne

g lsluaranigauing mmmanugiiEnisnizes EGFR mutation wien 10% [12,13,22]
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Tnel EGFR mutation axdniusiugilaelunguimdu waneds, mnaweide, Tdguyns
waztilis Non-Small Cell Lung Cancer 9im adenocarcinoma [11,12,22,31,32] Waza1n
ﬁﬂﬂu@ Multivariate Analysis WU Epidermal Growth Factor Receptor (EGFR) mutation

lu independent prognostic factor nauaKeIsan s nNEIAag Targeted Therapy (TKI) [24]

waNa NI Multicenter phase || trials 2 AnsANETugaslsiuLss TN sAatin
a1nen Gefitinib Wftlae Non-Small-Cell Lung Cancer filianansninmaaseniafitngals
[31, 32] wazaINN13AN®A (IDEAL study)nudiemainisneuauedted Non-Small Cell Lung
Cancer 618 Gefitinib §4719 46% [33]  InailinudAINdNRUTsz1I19 EGFR expression 1Ll
nsReLauassanIsiNwsanIsraLANlIA Aael Targeted Therapy (TKI) usiaeinala s
WUINNIRBLAKEIAaNI9NET, NNsNTImRUaenlsAnEY  (Progression-free survival) Laz

FM31N1990ATIRRAY FUNUSTL EGFR mutation.[17] (A9u@nd LULauAInd 3 was 4)

AnnsAne sz 2 (Phase Il study) Wu9IN19ReLaes189 EGFR mutation fie
¢ Tyrosine Kinase Inhibitor HANNBANFANARIULARLIEeTR TnednIn1snaLduadsasn
TKI Tudszmaluuoug Tarlsznnms 10% [34,35,36] wazgeanlulsunauwnuieds Tnad

IENUNNIFDUAUBIDN 30% lutlsemeriu [15]

annsAnE ulszma lendu wudlunseinglag e ldFuanaitngs
NMAURNNIABLAUANFALN Targeted Therapy (TKI) §909 56% [37] wazflAnIsANE LG
EGFR Copy Number fAN A USUSMINN99R AT AR LA NN Eaeng I
¢1 Targeted Therapy (TKI) [38] il09aInn12A¢am EGFR Tutlaqiiu Snflugedldtuiie
lumsmsea - ddldnanlunisamautiasdedld  dwieRaUsntuazannmTiane
Tuntsasa Inenfsme Mutation Analysis by DNA sequencing (Aaltdadlsl uswunwd 5

LAY 6)
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Lmumw% wanglAT9dF19189 Epidermal Growth Factor Receptor (Wild type),

Cancer Res 65 2005:7525-29.

EGFR Wildtype

P L. '
al % /.‘ fe ey 114
LHUMNN2 LanalATNa519199 Epidermal G@‘Faotor Receptor (Mutated),

e —

Cancer Res 65 2005:\7525-29.1&?4"3 R =

N " £

-

o’ 2
m j]] EGFR Mutated

e T107
(ONINERY

q
Transmembrane ADD Gefitinib or Erlotinib
Tyrosine Domain
Kinase
Domain = |‘ ’V
| signaling | /

Regulatory Domain
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LHUMNA 3 LapszazinaInauiazinisaiiulsa (Time to progression) AianTs5NEAe

211 Targeted Therapy (TKI) Tunguiitlhaniuazlifl EGFR mutation. (J Clin Oncol
2005;23:6829-37)

Proportion Without Progression

1.0

0.8 4

0.6 -

0.4 1

0.2 4

. — Mutant: median TTF, 12.6 months
’: Wild-type: median TTP, 1.7 months
b
;L Hazard ratio: 0.19 (95%: CI, 0.10 to 0.34)
i Logsrank P <= .0001
H
H
5
1
%
b
k.
¢
j
5
e e e~ e e e ———]
3 G a 12 15 18 21 24 27 30

Tirme to Progression (months)

WHUNTNT 4 UARNTEETLIAINNTHANELRAY (Median Survival) slannsinusaeen Targeted

Therapy (TKI) lungugileafidiuaz 1l EGFR mutation. (J Clin Oncol 2005;23:6829-37)

Proportion Surviving

1.0 —— Mutant: ~MST, 20.4 months
: Wild-type: MST, 6.9 months
L Hazard ratio: 0.27 (95% Cl,0.13 to 0.53)
08 =
L-l Lng-rank B= 0001
K

0.6 - 1

%

N
0.4 o

-
11

01 11--| -------- 1
0 3 65 9 12 15 18 21 24 27 30 33

Survival Time (months)
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Lmumwﬁ 5: @My EGFR mutation in Gefitinib responsive tumor.(N Engl J Med

2004;350:2129-39.) [12]

.-.-iq.-u.--.-..-.

ﬂ"&.w"’w " "”’*

BTATY

x 5 -
LA "”mﬂhm{{ﬁﬂf& *ﬁ'-f:q;‘ry;_‘f_-_‘iﬁb o) |

HalETA B ATIO (veras) 3 o I
Wl Mr.a} o

| || e
P
[T =eT e e

1 — T
..................... o e e e
L P TR L
dirmain _'I sl b B e
Hadl FHPT#S Evw (wogpuees b B 2
J‘ — b
) A
d‘!:ll | A 1
e 4 4
WA -

.-f"flk\_

RAATE

)
-

B

elell ?JF

elelE T A6 f
drll.)d? LR R AT

Invhilxines

- i
- I o
_.IH {:.'ll:nlru F

p IV

WGFE prtain 708 K 1 Pl i F G LA N L LG M

[ = P 2315 ARAAT IO = aat 16 Sl TTIGGGCICACCAAMCTLOTOAAGT 25989

L Mﬂc{(ﬂl@l’cﬁﬁ--------- v AN TITGGGUT GO CARAC TG ICTGGGT

Papien 3 AABATTCCCGTC GLTATCAA GGAATs = s =eemesme: CATCTC CG AR MG CAAT TTTGGGCTGGCCAAAC TGCTGGGT

Patimts 3 amil £ Mllttl'.{-‘lf.ﬁml‘:ﬁulf--nna ---------- Catn i (PR TTIGGGETGAC CAAAC TG OT GG AT

- RN ﬂ'ﬁ el

[ LR ] [ | i a J;lh (- ¥ Y - (¥ VGO TG CAAAC AT TRGGT
““““““ [S—_ c [ FFT 559
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wazlupaunNg HN1AN WA, 2546 9ANTTRIMTUAzEN lutlszmAangaEna b
aanfulvinnainmsag Tyrosine Kinase Inhibitor [12] 1un1sinmunsgiulugioauziss

danlilduadauadniluineuanessienisaiaiininidueininsgin

Tulszwelnaldiinnsfnmngiifnisnizes EGFR mutation Tngr 3l9ail Aaginswed
[40] uazAnLy ﬁﬂmmwmlmmm%ﬂﬂmmniwﬁmmﬁﬂwuqﬁ’ﬁmiaﬁm@ﬁ EGFR mutation
ann1smsRTuilen e singaiia Adenocarcinoma gaggilosnziiaten megede 57.4%
sznaudag exon 19 deletion 48.3%, exon 21 point mutation 9.3%, WaZWL double
mutation 2849 2 exon 1.9.% WA¥aINUszaLNTAT (Observation) nsguagLaanudngiae

¥
wianiinevauesnfanisin13sneRae Tyrosine Kinase Inhibitor (TKI)

egannniInsiaLazAtiast EGFR mutation 28elsansiSalandiliilgimadaunagn
suiudadldmuilalunniiiadeuasasar EGFR mutation nsAnsbasiuninumenany
Junnsfiasyaansailinnsnanamn. EGFR mutation lulsruziielasi laildimadaunnian
Weliinsitiade EGFR mutation fiAgnaasman, 29059, Usendnanldans, liifusunmenn
g1lae Tnedasiauisiudrlunsnsaadiouldiunisnmalag 4 Fuitenanenginen
duidunmegiulunisiilade luiaaii

FatfunnaMAaniammea EGFR mutation wunlnsininsuaslduaiaiuazanunn
ﬂ’a‘"uﬂqq@mmwmﬁﬂmmuﬁa@mmw%%mmi{ﬂwmemuﬁfaﬂéﬂwﬁmmmﬂumﬁﬂm

wazanai hlgniainaesdnsnisatsannesdioelfluaunne



und 3
ABN19ALEUNNSINE
s1uuun15798 (Research Method)
WlunsAnedanssoiun , Diagnostic Test
szgnsAnEuaznaating (Popultaion and Sample)

1lszg1nsiinunng (Targeted population)
Y dl [~ (1 d‘ Yo :i’ dg/ aa = v a
ﬁ;l]ﬂ']ﬂvlfﬂﬂwLﬂul‘zlﬂ\iﬂﬂ@‘V]Iﬂ?‘]_m’]?M?Q@TuLuﬂwq\i‘WﬂqﬁQV]ﬂqLL@z/ﬁﬁ‘ﬂﬂq?ﬂ'ﬂN‘WLﬂ‘]ﬂ

WA eEugun1sIRase (Immunohistochemical Staining and/or special stain)

dszdinsmaasng

gihenlafunisanadailunnialeanadianluuaziilasuan sw.ainaensal

Inclusion Criteria
1. Juftlaeildsunsifadedulsa Non-Small-Cell Lung Cancer
2. aneydoust 15 sl
3. 151’§umimw%uﬁ@mm@ﬁwmmmlfm@’ NNIAIANLA/NIERNNLALFN ]

tlueinNTInade
Exclusion Criteria

9 -dl M Yo = o o & a U a
Q‘]J"Jﬂﬂiﬂi@?ﬂﬂ’]?ﬁ]?’)@ﬂuﬂuiﬂﬂﬂ’??ﬁ]ﬁ"ﬁ@@lﬂﬂ‘]ﬂ’mwﬁ@@ NI1TATIANLABNTE DN WAL

AN 7]
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NNTATUIUAUARALDES (Sample Size determination)

nsAuIILAatwaasteyadwssuuiiunisdne Beaumaulungu:
Lﬁmmﬂm@ﬁﬂmiﬁ@ﬁmmiuﬁmw% (Sensitivity) UAYAANNANUNIE  (Specificity) U89
plasma LAY tissue EGFR mutation analysis Asp1aAuanlagnN1IRIUUAAINN Y (Sensitivity)
lumsneunusammaiamanisal Inadsunaanala (Sensitivity) 7 85%
ﬁmfauﬂizmﬂimﬂuﬂwﬁﬂmﬁi@ﬂ@:u = 2’02 (pa/d’)

P= ANl lunnsAnEA Q=1-p D=acceptance error =0.15

a=0.1,Ad2 =0.05 zQ/2=1.96

N= (1.96)" (0.85)(0.15)/(0.15)° = 21.76A1

aq
A6N19

v dl o 1 | < Vo aa o A o | <

1. fihanasdraniunzsalesasladuinisnsadtads tiuduniailuszifalanann
nsngaan1nensana tneladnisdannide iy RN Natiugunisasaad iy
nziiatlen azlafuniseiziaen 20 ce et llinnistiuuaznistingzinig
& a oa o = a a o Vo
esljiRnisAsiuaeazidan lunsauuwnuAnluniide Tnaldiuaau
a L
Suganqnglag

2. fileaglasunisdnisednmeiunndeyaiiuginaeddion uariladaideslunig
Nanzdedansing < $9NALNIIRMATINIeuaznIIRsanIaiesl JuRn1sNug W
ANNIUAAUNNIINEINIATFIU

3. n1sAsanUIng tissue EGFR mutation positive mmm@%’mnmm@mm
Immunohistochemical staining A1NN12ATIANNNENEINYINALANIATINALNIT

F79a tissue EGFR mutation analysis.
AURBUNITAFIA tissue and plasma DNA

nN15Lesad DNA a1n plasma
1. WARAFMBENSN IdN11N19TIu (Centrifugation) 7 1600 g Liwiaa1 10 WAAN
GRIE R N

2. 4 pipette sterile 11n1911 plasma Atlulduueniuluraanuns 1.5 mi.



3.

4.

19

1lu plasma 716% 15700 g \luwnan 10 winnemnRvias (n19tluin 15700 g

9 a

winunistiui 13,000 sauseunilaeld Eppendorf Centrifugation 5415D)

a2 [¢]

11 plasma 7iffuldiivlunaeanaaesiunantun 5 mi. uazifiuiiguugi -80°C

a

NN98nm DNA a0 plasma Iagldiaansad1su1annsganig (Body Fluid) Tnainng b
QlAamp DNA Blood Mini Kit

—_

9.

10.

11.
12.

WLen plasma 400 pL ldluvaan microcentrifuge 2441/ 1.5 ml.

4 QIAGEN Protease aslumaasmanaiusiazdi uaznanlfidniulaelfisses
Vortex Uszainne 10 317

4 Buffer AL /387104 400 L uazaa AN Mg A3 ag Vortex Uszanas 1
W

Incubate ‘17{ 56 °C 111981 10 W (Ime1lf Dri-Bath Incubation)

14 absolute ethanol U375 400 pL kazkaNiunan 1 19 Aty
(centrifuge) Tunaam centrifuge U114 1.5 ml ﬁ@mmﬁﬁ@uﬁ'ﬂiﬁ DNA
ANAZNAW

ndaudsenauaenanannld b QIAmp spin column tngldlunaannnassaunn 2
ml. uazihud 15700 g uaan 1mﬁ°ﬁlqmmﬁﬁm

14 500 pL Buffer AWA uazain it 15,700 g ihuaan 1 107

aniuld 500 uL Buffer AW2 wazthiTui 15,700 g flwaan 3 wniiiiesin
ANNNAZANA DNA

antsinlili (centrifuge) AR5 13,000 20110 iTuean 3wl

o

B sterile water 50 L a7ntiutinly incubate Ngnsmniveadwaan 1w
qantiuinly 4 (centrifuge) M1 15,700 g (13,000 381/ 117)
Sample A ldazgnifivldngmumg -20 °C ieinnsmsaanii PCR

F9N1761999 Plasma DNA azld Plasma U3:8724 10 cc WIN19118n1989na10
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L & aa
NN9LATEN DNA AINTULLANIGNENEINE

1. WNTWHaN 1NN ganan 1asun19nN Microdissection HAMNNNTUeINIaAA9 1Y
NADANARBIIUIA 1.5 m.
2. A NUWAN lysis buffer Il (950:50) 10% Sodium Dodecyl Sulphate 200-400 ulL

Lﬁmﬂumiﬂ"ﬂﬂmmLﬁﬂﬁ:msﬁmir(CeII Membrane) a1n1i1ld Proteinase K 5-10

1
=

oL uazti 1 1d 5 uresfinaunsenma il (incubator) igaumni 50 °C fiald
dupu

3. AN phenol chloroform Usunes 2 Winetuiie annviuin g 6,000 72LI5D
it thuflunan 5 1l sndugadawiilaldumaasmaassandunii

4. 1fisl 3 M Sodium Acetate 151793 1/10 9091 FHRIT AN $93 5 100% Ethyl
Alcohol 500 L ieLTuntsmnaziaw DNA aaniiuld glycogen 1 L uazainly
Idweiasnatinugnaunin -20 C viidnamu

5. thdaunansaualiliy (centrifuge)ﬁ 14,000 $8UAUNN 1114987 15 WD
AN

6. & 70% Ethyl alcohol 500 pL uazainlashud 14,000 sausewnd Wunan 5w
amiumdanlaina

7.\ Tris EDTA 50 pl annyussnslsngnmnil 37 ¢ ifluinan 10 unit azld DNA

PRITUEBN NN FANYANFBNNINTTATIQ Polymerase Chain Reaction sia ld

IMEN1391N1TAT9A%1 EGFR-mutation 289 Exon 19 lun1sAnuilldianns Nested
Polymerase Chain Reaction %ﬁmqﬂizmﬁmmmﬂ% Polymerase Chain Reaction el

ANTIANAN D LAZANANIL TUN1TR 2949117 EGFR mutation

Hasanluaniei Bulasenismsfineniielifinimsaa serum/plasma DNA  for
EGFR mutation analysis 111 ﬂﬁiﬁﬂ‘]&k’]‘ﬁaﬂmﬁ protocol N19A39R plasma DNA Aa1n
N19AN®INNIA9IA serum EBV DNA Tngl A.uw.ng.afdml yiisnensuazaniy 9671207999
WU plasma DNA mutation of EBV 16 [41] &1915Un191m321s DNA AnTuiananenFAnena
3n19RenAuNN9ETEN DNA a1n plasma WaG@aainnsaim tissue DNA a1 paraffin

tissue IpelldR g phenol-chloroform extraction ﬁLﬂummﬂﬁu
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Lmumwﬁr WAMY Primer of EGFR mutation 1849 exon 19

Exon 19
AGATCCTCTTTGCATGAAATCTGATTTCAGTTAGGCCTAGACGCAGCATCATTAAATTCTG

GATGAAATGATCCACACGGACTTTATAACAGGCTTTACAAGCTTGAGATTCTTTTATCTAA
ATAATCAGTGTGATTCGTGGAGCCCAACAGCTGCAGGGCTGCGGGGGCGTCACAGCC
CCCAGCAATATCAGCCTTAGGTGCGGCTCCACAGCCCCAGTGTCCCTCACCTTCGGGG
TGCATCGCTGGTAACATCCACCCAGATCACTGGGCAGCATGTGGCACCATCTCACAATT
GCCAGTTAA

CGTCTTCCTTCTCTCTCIGTCATAGGGACTCTGGATCCCAGAAGGTGAGAAAGTTAAAAT
TCCCGTCGCTATCAAGGAATTAAGAGAAGCAACATCTCCGAAAGCCAACAAGGAAATC

CTCGATGTGAGTTTO%C/ 1/9TGTGTGGGGGTCCATGGCTCTGAACCTC_

TGGCAGCTGCTCTGCTCTAGACCCTGCTCATCTCCACATCCTAAATGTTCACTTTCTATG
TCTTT
CCCTTTCTAGCTCTAGTGGGTATAACTCCCTCCCCTTAGAGACAGCACTGGCCTCTCCC
ATGCTGGTATC

Exon 19 Forward primer GCAATATCAGCCTTAGGTGCGGCTC

_ CATAGAAAGT GAACATTTAGGATGTG

Expected size= 372 bp

Nesteﬁwrv]aa)?@\% CCTTAGGTGCGGCTCCACAGC

Nestexon 19 Reverse primer  CATTTAGGATGTGGAGATGAGC

Expected size= 349 bp
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n1559UsINTaya (Data Collection)

filaedldsunnsitiadently  Non-Small-Cell Lung Cancer wnsnzacléiunig
dniszdd, M399319n78, N13RIaNeviesL]iiEnag CBC, Blood Chemistry, Staging (Aa8in1s
11 Chest X-Ray, CT chest include upper abdomen and adrenal gland), WAZUIBNNIMIIN

Bone Scan, Tissue Pathology

filaearlifunismaaainaniivenn Plasma EGFR mutation #eazld Clotted Blood
10 cc. 2 ¥aan uaz EDTA blood 10 cc. 2 #ABARIAIIATANIENTTTU 4 uNWn Medical

Oncology NARTBETAIERT AMZIATIE ANARTINIAINTINUINENAE
nM53LAgIzUlaya (Data Analysis)

1 two by two table lumisAauatuAIAINla (Sensitivity) WAZAYINANNNG
(Specificity) LL@::WJWQW’T@\‘] (Accuracy) 72¥979 tissue and plasma EGFR mutation

analysis



uny 4
S1E9UNANIFIAE

AnANEMzIaslszEInglunsANEN

m@ﬁu%gmﬁﬂ%iéﬁu%@ WAL W ARNNEY WA.2548 DALRDUW FUINAN WA.2549
B neidnsaunsineiduideeiliiunnsaiasednduns S onailad i idmadaune
dnluan.arasnsallng liluiussasiiduannisdneantflaeildsumsanasednidu
nzSetlanuazldidnunsinumeusa 35 g Bennndimesmuneualszang e

v
AN LLNTL AN LTI AN AN H LS NINE N EINEN LA 9T

Adenocarcinoma 24 918 Squamous cell 5 3¢l
Poorly differentiated 1 91¢l %uj 5 718

v

Tnagnunsniiudayadiealdasudaunnae
¥ ?:/ Vo IS o aa o | @ nzi 1 1 3 <3
gilaevianunldFunisnsatiuiuniftadeidunzitalenn W ldmadauinianann
NIATTWENEINEINIEANIA AREIANEANaRTqinaInand waliiunn9msna EGFR mutation
analysis 719 udwlauazlunaIannn g
Tnelunisinnsdnenassigiaennaeliasmeduaanliinnisdnulnaadnsla

S A dl Yas ¥ 2 Qi [ =2 a o ?x// dg’
LL@:?%J?JQ‘]J’JEI?']EiﬂVﬂﬂTLINZW.I’NLﬂ?;lﬂ‘i/lLﬂu’rﬂulﬂ?’]?;I@’mﬂ']?ﬂﬂ‘lﬁm'l@ﬂsluﬂ?\?u



A513N4 AnsdnmuzivllaesdileelunsdAnmn

6

AU (AL) wWasidus (%)
fﬁmf;uéﬂqm%\mm 35
ang) (1)
mqmﬁ'ﬂ 60
Wae 32-83
WA
iald 22 62.86%
1IN 13 37.14%
Performance Status
1 17 48.57%
2 10 28.57%
3 7 20%
Unknown 1 2.86%
Weight loss
laigiweinan 3 8.57%
< 10% seshmiing 15 42.86%
> 10% 13tnuiin g 15 42.86%
Tinaudiaya 2 5.71%
Stage
b 1 2.86%
llla 2 5.71%
b 7 20%
v 25 71.43%




A919N4 (sin) AANEUEa ldaesdilosTunsdne

25

AU (AL)

6

wasidus (%)

ANFUENNNENTINYINIETNA

Adenocarcinoma 24 68.57%
Squamous-cell carcinoma 5 14.29%
Poorly differentiated 1 2.86%
Other 5 14.28%
mafguw?l

No-Smoking 13 37.14%

Smoking 21 60%

Unknown 1 2.86%




P59 5 d03A

4
a

NUFTUUBN

¥

d9 a

9899uNA 35 98l

26

WEIGHT
No | AGE | SEX | STAGE | ECOG | SMOKE | ORGAN INVOLVEMENT LOSS
1 75 M b 1 100 0 0
2 44 M v 3 20 BRAIN 5
3 52 M v 1 30 BONE,LUNG 2
4 43 F \Y% 1 0 BONE,?BRAIN 12
5 56 F v 2 0 PERICARDIUM 5
6 68 M v 3 40 BONE 12
7 1 M HIE! 2 60 0 12
8 76 M la 2 0 0 10
9 72 M Y% 1 25 BONE,LIVER 3
10 38 F Y 1 0 LUNG,PERICARDIUM 0
1 50 M \Y% = 4 BONE,SUBCUTANEOUS 10
12 47 M b 1 80 0 10
13 70 F v 1 0 LUNG 5
14 48 M \% 2 105 BONE,BRAIN 10
15 32 M v 3 1 LUNG 10
16 63 M v 1 10 BRAIN,BONE 3
17 61 M v 1 15 BONE,LUNG 4
18 38 F \Y% 1 0 LIVER 5
19 64 F v 3 10 BRAIN 10
20 68 F v 2 0 LUNG,LIVER 6
21 78 F v 2 0 LUNG 10
22 56 F v N/A N/A BRAIN,BONE N/A
23 76 M b 1 35 0 1
24 83 M v 2 100 BRAIN 1




P50 5 (sia) deaya

4
a

49

a

v

AuFLREA I8 INA 35 378

27

ORGAN WEIGHT

No | AGE | SEX | STAGE | ECOG | SMOKE | INVOLVEMENT LOSS
25 49 M v 1 40 LUNG,LIVER N/A
26 75 M b 2 80 0 6
27 76 F b 3 0 0 5
28 63 F A% 3 0 BRAIN 2
29 43 M vV 1 10 BRAIN 0
30 57 M v 2 20 LUNG 4
31 67 M b 1 10 0 9
32 62 F v 2 0 ADRENAL 5
33 74 M b 1 80 0 8
34 37 F Hlle) 3 0 0 1
35 65 M v 1 0 LUNG 12




A15199 6 103A

4
a

NUFTUUBN

49

¥

a

28

Unei9num 35 P eLaTRATaSTUHANI9NE1EINEN

No AGE SEX | STAGE | ECOG | SMOKE | CELL TYPE

1 75 M 11]e) 1 100 Squamous cell

2 44 M v 3 20 Adenocarcinoma

3 52 M v 1 30 Adenocarcinoma

4 43 F vV 1 0 Non-Small-Cell carcinoma
5 56 F \Y 2 0 Adenocarcinoma

6 68 M A% 3 40 Adenocarcinoma

7 77 M [lla 2 60 Squamous cell

8 76 M Illa 2 0 Adenocarcinoma

9 72 M Y, 1 25 Squamous cell

10 38 F Y 1 0 Adenocarcinoma

11 50 M v 1 4 Adenocarcinoma

12 47 M 1ife} 1 80 Squamous cell,favor

13 70 F IV 1 0 Adenocarcinoma

14 48 M vV 2 105 Adenocarcinoma

15 32 M % S 1 Adenocarcinoma

16 63 M vV 1 10 Adenocarcinoma

17 61 M \Y 1 15 Non-Small-Cell carcinoma
18 38 F \% 1 0 Adenocarcinoma

19 64 F v 3 10 Adenocarcinoma

20 68 F % 2 0 Non-Small-Cell carcinoma
21 78 F v 2 0 Adenocarcinoma, BAC
22 56 F v N/A N/A Adenocarcinoma

23 76 M ile} 1 35 Poorly differentiated

24 83 M vV 2 100 Adenocarcinoma

25 49 M \Y 1 40 Adenocarcinoma

26 75 M b 2 80 Adenocarcinoma
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] k4 v v ¥
A1519% 6 (AB) ﬁ@g@wu&mmm@ﬂqwmm 35 ?W?;ILL@Zﬁuﬂ‘ﬂ@ﬁ‘ﬁuLﬁ‘ﬂVﬁﬂWﬂ’]ﬁ’)Wﬂ’]

No AGE | SEX | STAGE | ECOG | SMOKE | CELL TYPE

27 76 F b 3 0 Non-Small Cell carcinoma
28 63 F \Y 3 0 Non-Small Cell carcinoma
29 43 M IV 1 10 Adenocarcinoma

30 57 M vV 2 20 Adenocarcinoma

31 67 M 1ife} 1 10 Poorly differntiated

32 62 F vV 2 0 Adenocarcinoma

33 74 M b 1 80 Squamous cell

34 37 F [l 3 0 Adenocarcinoma

35 65 M IV 1 0 Adenocarcinoma
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A191990 7 HAN1TMIIA Tissue 11U Plasma EGFR mutation analysis iFauiieuiuansoe

NNeNBINeUasNsUanana lu g masuuNaLEN

No. Cell Type Tissue EGFR Plasma EGFR mutation
mutation
1 Sqguamous cell Negative Negative
2 Adenocarcinoma Negative Negative
3 Adenocarcinoma Deletion Negative
4 Non-Small-Cell carcinoma Deletion Deletion
5 Adenocarcinoma Deletion Negative
6 Adenocarcinoma Negative Negative
7 Squamous Negative Negative
8 Adenocarcinoma Negative Negative
9 Squamous cell Negative Negative
10 Adenocarcinoma Negative Negative
11 Adenocarcinoma Negative Negative
12 Squamous cell,favor Negative Negative
13 Adenocarcinoma Deletion Negative
14 Adenocarcinoma Deletion Negative
15 Adenocarcinoma Negative Negative
16 Adenocarcinoma Negative Negative
17 Non-Small Cell carcinoma Negative Negative
18 Adenocarcinoma Negative Negative
19 Adenocarcinoma Deletion Negative
20 Non-Small Cell carcinoma Negative Negative
21 Adenocarcinoma, BAC Deletion Negative
22 Adenocarcinoma Deletion Negative
23 Poorly differentiated Negative Negative
24 Adenocarcinoma Deletion Negative
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M15799 7 (A|a) Nan19R39a EGFR mutation ludwilanFauieusulunanaun

No. Cell Type Tissue EGFR mutation | Plasma EGFR mutation
25 Adenocarcinoma Deletion Negative
26 Adenocarcinoma Negative Negative
27| Non Small Cell Lung Cancer Negative Negative
28 Non-Small Cell carcinoma Negative Negative
29 Adenocarcines Negative Negative
30 Adenocarcinoma Deletion Negative
31 Adenocarcinoma,favor Negative Negative
32 Adenocaréinoma Negative Negative
33 Squamous cell Negative Negative
34 Adenocarcinoma Deletion Negative
35 Adenocarcinoma Dejetion Negative

AN9ANENRLFes AN LN lUN19M99AUY EGFR mutation 931914914 tissue
wWeuAauiulu plasma Taald3sn1s Nested Polymerase Chain Reaction  @195Uuannng

lun19m9a Nested Polymerase Chain Reaction A8 NN Polymearse Chain Reaction

) = Yy g o o o ' . A =
N1z mutation Naula lagld primer-2 ANNAITNIWIZNUANLILUG mutation Nawladnen

4 o oas . '~ O
a1 liannln wazaua i lun1Imaann mutation NAWlALNNAIL

1 v
Lﬁ’ﬂ\?@qﬂ%‘ﬂ@’]ﬁﬂﬂ’?\iﬂﬁ‘ﬁiﬂ’]? Iuﬂqﬁﬁﬂﬂqﬁ@ujﬂﬂ’]?ﬁlﬁﬁﬁﬂq EGFR mutation 184

= o L

exon 19 Witexon 1wen WasannisAnenauntihiinudn lulsemalmanusnigiimnisalga

3

A1 mutation 14 exon a1 "] [40]
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mnmiﬁﬂwm%ﬁﬁéﬂqmLﬂ’h’;"qum@ﬁﬂm%\mm 35 918 WATIE 22 ALY,
WA 13 AL mam’?n'ﬂ 601 (Wée 32-83 1) Tmﬂﬁﬁjﬂqﬂui:mﬁ 1 (Stage 1b) 1 AY
(2.86%) , ﬁ‘Z:F;I::‘?II 2 (Stage Il) 0 AU (0%) , @m::ﬁ' 3 (Stage Ill) 994 9 AU (25.72.%) wiiiilu
i:ﬂﬁi 3a (Stage llla) 2 AU (5.71%), ?:ﬂ:ﬁ 3b (Stage lllb) 7 AU (20%) , 'a“w:ﬁl 4
(Stage IV) 25 AU (71.43%)

nssuunuzieenitliildmadunadnlunsinmiuiaue S enain
adenocarcinoma 24 AU (68.57%), squamous cell 5 Al (14.29%), large cell 1 AU (2.86%),
poorly differentiated 1 AU (2.86%), %Iu 14 AU (11.43%) ﬁj’jﬂfmﬁzﬂuqﬁ 21 AL (60%)
(L@ﬁlﬂ 25 packlyear, Wé# 1-105  pack .year), 1§JQU1_4M?: 13 AU (37.14%), lansuilsedm

NNTQUUMT 1 AU (2.86%)

ANNANIANEINLINH Tissue EGFR mutation 13 Al Ann 45 A (37.14%), 1ael
uLuwATE 6 AU (46.15%), LWANTLY 7 AU (53.85%) Tmﬂumﬁwﬁﬂwﬁmwwu EGFR
mutation W tissue W91 ()i adenocarcinoma 12 918l (92.31%),
{14 large cell 1 978 (7.69%) u@ﬂmﬂﬁﬁawudfm@juﬁmmwu EGFR mutation Lﬂuﬂ@juﬁlm

GUUMT 6 918 (46.15%), QULYE 6 978 (46.15%), tinsaudeyanisguynd 1 91e (7.69%)

AMNNIANENUWLINRELeNES 1 9987IRI9aNT Plasma EGFR mutation Tasiilu
filaewanes, laifidsedfinsguys, laFunisitiadenily large cell carcinoma Tngigiaase

A
=

Uiludlaaluszasi 4 199lsa

Asla (Sensitivity) Tunnsmsvanatant EGFR mutation Wesfiunismsa EGFR

mutation AINTRLHANNNENEINT WAL 7.69%.

ANNNANE (Specificity) ln1IMIranatdN1 EGFR mutation WeiuiLn1sngaa

v v
EGFR mutation AnNTuananengane windu 100%

A miulanialunisnsaalainu EGFR mutation i plasma Tnawigiaaflunzifelen

nldeasanduaunaan (Negative Predictive Value) Winfiu 64.79% sl lunnanauniulu
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nstudfiaeunziialennfian lildmadauindnaznsmany EGFR mutation Tuwanasn

(Positive Predictive Value) %111100%

f1579% 8

A1519% 8.1 AnUANEUEHLeNEmIaNY EGFR mutation

No Sex | Age | Pathologic Smoking Tissue EGFR | Plasma EGFR
subtype (pack .year)
1 M 52 Adenocarcinoma 310 Deletion Negative
2 F 43 Non-Small-Cell 0 Deletion Deletion
3 F 56 | Adenocarcinoma 0 Deletion Negative
4 F 70 | Adenocarcinoma 0 Deletion Negative
5 M 48 | Adenocarcinoma 105 Deletion Negative
6 F 64 | Adenocarcinoma 10 Deletion Negative
7 F 78 | Adenocarcinema 0 Deletion Negative
8 F 56 | Adenocarcinoma N/A Deletion Negative
9 M 83 | Adenocarcinoma 100 Deletion Negative
10 M 49 | Adenocarcinoma 40 Deletion Negative
11 M 57 Adenocarcinoma 20 Deletion Negative
12 F 37 | Adenocarcinoma 0 Deletion Negative
13 M 65" | Adenocarcinoma 0 Deletion Negative




A1519% 8.2 AnUANEUEHLaNHRIANY EGFR mutation

34

No Sex | Age | Pathologic Stage Tissue EGFR | Plasma EGFR
subtype
1 M 52 Adenocarcinoma vV Deletion Negative
2 F 43 Non-Small-Cell v Deletion Deletion
3 F 56 | Adenocarcinoma % Deletion Negative
4 F 70 | Adenocarcinoma vV Deletion Negative
5 M 48 | Adenocarcinoma vV Deletion Negative
6 F 64 | Adenocarcinoma [V Deletion Negative
7 F 78 | Adenocarcinoma [V Deletion Negative
8 F 56 | Adenocarcinoma [V Deletion Negative
9 M 83 | Adenocarcinoma vV Deletion Negative
10 M 49 | Adenocarcinoma v Deletion Negative
11 M 57 Adenocarcinoma IV Deletion Negative
12 F 37 | Adenocarcinoma [ Deletion Negative
13 M 65 | Adenocarcinoma Y Deletion Negative
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o - 2
LWNRNINNG: dmd PCR product U249 EGFR mutation 484 exon 19 ANTULUBNNG
WENBINE

DNA

ladder
No. 30 22 X1 X, 7 X3 4 9 13 14 3 18 35 for size
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WEUATNA 8 WAY 9 WARINA Polymerse Chain Reaction 189 EGFR mutation
. A 3 < T 3 [~3 A
analysis 189 exon 1 19 ‘M’NL“ﬁ@@&lu?ﬂﬂ@@‘VIVLNI‘HLGI]@@?JHWQL@ﬂ DOBNUNINN 8 Lﬂuﬂ’]?

wananaN dannTuiantanedaneanlasludes (Lane) unneaa 30, 22, 4, 14, waz 35 iy

1
=

nsuananarasdtaefidndaunsinyidasuanddunised 5 ludd 27 uar 28
pINANAL Tae X, XX, Lﬂum?mmmmmi{ﬂqaﬁLiﬂ@'qumaﬁﬂmLLﬁiiﬂﬁﬁmﬂ@Ium?mm@
EGFR mutation Tunanananifenidiey (@eyalalduane) : wwunnit 9 funisuanaunaiilé
annatannlagludes (Lane) unia@a 27, 32, 4, 30, unisuanduaredgidnsounig
Anuiidesauandluneedl 5 lundad 27 uay 28 Awda Tng X, XXy HIUNNTUAASHA
gpagftlefidnsannsinuusbifdeyanisnma EGFR mutation luTuienanundinen
wheuey (Fayaldlduans) Tae wild type #1110 107 base pair (gnAs —p ), uaz EGFR
mutation U exon 19 HI1A 92 base pair (anAs —>» ), Tutes (Lane) nnneiaa 4
LAAINNSASIANL  EGFR mutation velu@uiianasmesinauarlunanann, sauaadlu

WA 8 LAY 9 MNANAL)

A1519% 10 AN NUARINITAIUIUNNAD ATAINANITATIA EGFR mutation a1n’u tissue

wFauieuiy plasma EGFR mutation

Tissue EGFR mutation Tissue EGFR mutation
positive negative

Plasma EGFR mutation positive | 1 0

Plasma EGFR mutation 12 22

negative

AN lraInN AL (sensitivity)
Sensitivity = a/(a+c)

=1/(1+12)

=7.69%
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ANNAINIZIBININARAL (specificity)
Specificity = d/(b+d)
=22/22
=100%
Tan1alunsmea plasma EGFR wlunsdlif tissue EGFR iflutan (Positive Predictive
Value; PPV)
PPV = al(a+b)
=1/(1+0)
= 100 %

Tﬂmm‘ﬁ'mqalﬂwu plasma EGFR mutation sl,uﬂ';?t:ﬁ‘ﬁ' tissue EGFR (duay (Negative
Predictive Value; NPV)
NPV =d(c+d)

=22/(12+22)

=64.70%

ANgNAedluN1IngIRaaL (Accuracy)
Accuracy = (a+d)/ (a+b+c+d)

= 23/35

= 65.71%



una 5
n1sandsiananisiae

nN9ANERITIUNNT AN FaURELNITMARALINNIATIe EGFR mutation 3e1q791u
Transgyinludtansamaniu  ludaszaznaineungileazldiy

TFuilauaz lunaiann
nsfneEnlaanisldenaitnge

= dal v o v ZJ/ d‘ VYo aa o [ < dl [l 1 &
annsAnEnilangiesvianus 35 Menlaiunisdadeiluszidleain lildmad

WNAAN  NINNIATIAU)  EGFR mutation tFauiilenszndne luiuiilan1aneasinanias

TuWa1ann naanNsANEINLGANEee 13 9181 (37.14%) 7imsaawy EGFR mutation
wazluilaedmgaany EGFR mutation luTiwiilaniawenginen

Tudwilantaneaanen
e 1 9181(7.69%) NATN130MIANUNANENY EGFR mutation lalasingzuaunis Nested

Polymerase Chain Reaction
Tnainnsmaaailldtinnauilu Negative Control 28452ULINAATIAMNNNIZAANIZEN

Y AR tlasiunfluitlenluszuy (Contamination), 41150 Negative
1099210 TNNNURT TN g
g (wild type)

Control TasnsAnalduLanIanensananaIngansa lidwudninsnanawu
\lusinaauan, 4% Positive Control #8In13AnEBldduilian1anensaneaeldzunng

RIaLazNILLANdlnITNaeiugIuRaAYLAN

= dgj ' . é’ .i/ aa
annnsAnEninudInAnalalunaTna EGFR mutation annduillantananainen

WRausuAUlUNAN4NY WNAY 7.69% BIAININAINAITANERANLTEUNLUTUNNTANEA

rieuntinged Hideharu Kimura uazensg widiaanulaluniemsnageie 72.7%[13]

Toadihavis 35  aulunisAneidaulugegluscasi 3 waz 4 aedlen
L f‘d‘
NIRRT

6

(991 97.14%) m39awL EGFR mutation Tufiuiilavianuaines 37.14% T961n414
= = 1 :l/ = = 1 1 < o
wadnsAnsunewislulssmalunide@ouaslulsunalng uiadslsfinugiimniend

Tung@ne Rl lFuans9annIsAneAauntntasined

N1TATIANLEGFR mutation

WadATUNI9aniA (p =0.61) [40]
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winAINMsARLaanlseang

1. naAnaengiae iesainnisAnnewntiniinudinismsaany EGFR mutation
Tufihaniunzialessinlildmadaunadnduiusiunisliguyisuazilumands

[7,8,26,34,35] usilunisAniildnsdaugndndannisdnsidumedns  wane winiy

o ]

(1.69:1) TaRgm e udndouninninlunisinen

a

1
=

X = A, = o = = o g o
u@ﬂ@’]ﬂuﬂq?ﬂﬂﬂ’]uﬂQ‘IJQFJV]QU‘L‘!W?QQ 60% PRI FLIININUINIAN N "N'ﬂ’]qmqlﬂ

L Ly

a1iAn19ainNmsanL EGFR mutation dasindnlunisdnsnauniini [5,8,9,12,26,28-33,39]

Q

{ o s a

. N Yoy Ay = . =
LLﬁ]LN@NWW“’Q’]?M’WLﬂWWgaﬂQﬂﬂiﬂﬁuuM?WUQWﬂuﬂﬂﬁ?mﬂ’]ﬂﬂﬁ EGFR mutation ANIAN

)

46.15 % (6/13 AW) TIABARAAINUNITANEINAUNTINL [5,8,9,12,26,28-33,39]  LAZLHANN

= a : :3 aa 3 L vy A1 vo aa o
NANTUNTUAARITULLANINWEEINEN  (histologic subtype) WU'J’]Q?J’JEW]VLG]?UW]?QM"]@EIQW

]
=&

i Adenocarcinoma wWu3nH EGFR mutation 284 exon 19 23]\15\1 50% (12/24 AU) 94

o

gUiRnsallndAsiunIgAn iaunting  [5,8,9,12,26,28-33,39] waziilunistingi
gUiRnnsningngaany EGFR mutation ludthenzifleanlildaasauindnegitlszano
50 % [40]

Amiuammgn ) A linasnsanugifnienl EGFR mutation TunnsAnunills

a 6

taendngiiFEnisnin1amsaany EGFR mutation A9nn13ANENEY 7| a1almeduiiiasunann

LUAANTULLBNIINENEINE

L T |
¥ a A K

1. AUANTEY DNA LHasannsaneild Fulleaaduiuiieainniadainens
a 4‘ 3| le 5 dl 1 $ = 1 all o
ANENTUTUTUNATHIUNTZLAUN THIUAT DNARNHANTENLIABATIN DAY DNA At unldlu
NN9ANEIARE

2. 1Bunnuad DNA  iasannnisanenidlilfnsadndouaanzifadFauiieiu
FuitlatnAneunisinisann DNA analnavinlildisuins DNA dnsnanesiugtiasnan
Unf usednalsfimunisdAnsiléninngmn Polymerase Chain Reaction #2833 Nested

Polymerase Chain Reaction Technique Tegnu130NNANN anazANA NNz luNNTATRIN
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EGFR mutation ld feriuansnfguilenadinasiegiiinisninisnsaa EGFR mutation ldtes

1 = d‘ 1 o
nanlunNsAnaY ] 1NNWﬂuﬂ
L‘Mﬁquﬂ‘Wﬂ’lﬂNﬁ

1. szaznan lunaAuRenaudanIsuaunIINIaianaIant  DNA  1Heean
=® d” 1 1 =K a dl A
nsAniliannsopuANszazna LTI uMIfnE el szeznainentng
v a oA o o 1 o 1 I [~3 Yy 1
vesdfjimnng,  sraznanlunisdidedwavimanaaey  usetelafininideyadn  DNA
Tunwanan/@in asnsoeglduiuis 12 weulaaligniiae  uwarainuanisdneilingg
RI9aNL wild type EGFR luwaaunlunstinmngaaldny Mutant Band Tunangnn  flunnsg
1aatensiieg2es DNA luRsdengani 9 Asiuszazieanlunisividenauienszuounis
nneanananan DNA ana kil ldiloymaluna il

A Ao 1 ~ = = )
2. UFNNDLARANTNIFTIA 13JW@LWEN FIANNNITANIUAY Kimura LLasAns

—

13]

o

X

=)

wunlain 9T e 25 Pl uazld DNA template Wiee 1 ul  lun1smeaaud
EGFR mutation faviun Bunnuaeaenalilatiomnlunsdiil

3. fifiunou mutation teadiuliluAsdensa il EGFR mutation gnilslee wild
type (Overwhlem by wild type) %1l ldd@nnsamsaany EGFR mutation 16 %dﬂﬂ;ﬁ’]‘ﬁ
Aaldvinisutlalagnisld Nested Polymerase Chain Reaction 44nsz1aunns Nested
Polymerase Chain Reaction @nunsnifisaanlalunisnsam EGFR mutation & usiatindls
finnuAulawazANANNI L lNgeviniun1InIasaeds Mutant Enriched Polymerase
Chain Reaction 1iiaaanndanassananaiumeaiiafild enzyme fizlAusImnzAe wild type
fia wild type aanll sinlHivAaanIza Bk mutation fiaula anmediaiianansaiuaniy
1alun19menan EGFR mutation 1649091 mutation 1142000 wild type[39] ANN13ANEN
194 Kimura UaAMEARN1R999% EGFR mutation Wdsitiild DNA template ifien 1 L

winti [13] AetiuifBunns mutation Wideaiiuhlenalidldarmnlunsiinldnma  EGFR

mutation MiaendnlunisAnsau o neuntini [5,8,9,12,26,28-33,39]
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winanmAlAlUNTASIA

1. {He9a1nNnNIsANEIARUNTINTYeY Hideharu Kimura wazAnse [13] @IN170R399
WUNMINANERLEIEY EGFR 283 exon 19 16g9D4 72.7% Taumnsineainnisdnsideansnsa
AIIANLINLNNINATLN UGS EGFR 284 exon 19 MHieN 7.69% Mstlanailunaainmaiialy

=< ' e = . , o
ngmgatalAaNlaumnsneiy  Iaelunis@nenaes Hiderharu Kimura wazandy [13] 1
Scorpion primer Fauflu fluorescence primer FIUANAINITON mutation williNen 1 base
pair lefaniuwmailan Amplified Refractory Mutation System (ARMS) Faiflumadialunisuan

prp | o A Y o ¥ v = o a X [ % .
allele NRAMNBANFAARITe I ARlduazls Senimmameiiaiianunsaldsaniyu Scorpion
. A a . ] ~ )y ! = it y =
primer WainAN 1 lnA9Maun  mutation eensazi@anls  welunsAnEn L lE e
Nested Polymerase Chain Reaction Technique T4iAa1N lauasANamIzinIndnunn d
g . el Y P AN ~ v,
anvipilanafluanmnidatyngannnliaeanla ( sensitivity) a89n19ANATILARNGNTY

¥
A3ANEN AU [13]

wrinstnglsfany dodasueannsAnEnRe iU UNIANET0e Kimura  wag
ALy [13] A Tun1sAn®12e9 Kimura i%u”l,éfﬁﬁm@mfmmmL%’m%’ulmzmmu?zwémm DNA
fiarmlélneldieiaq spectrophotometry FelllEl et wananilunnadneaes
Kimura wazAnue e Scorpion primer %\‘llﬂu fluorescence primer %qﬁmmmm‘mm

mutation w1 base pairblﬁ

X = o oA a = = ~ . Ao
uaNANUNIIANHIAINAENENNI9AN AL RgIaUT EGFR mutation Tuainly
dibenfunzislenn bl fmnadnuazdszainsndnsaunisAnenass Kimura ey
Az [13] Haruwsutdasuaranuiutlsyamnsdaiinimnman EGFR  TuiduuFuuiiauiy
1 aa o | =~ ] = = Ao
EGFR ‘ain@uileninensinandaiuinlinaies wazdalifinadnmau <) dudunanis

m394 EGFR mutation Tu@5u/nanaunan

o 2 = . ~ =2 = o W P
AeLil N19ANENT8Y Kimura wazAe [13] ennisAnsmandaliasnsnagl1ss
ANTM9IIANL EGFR mutation lud@suls ANABNTIINNTANEANNIANDIN9A TR TAATNTa

EGFR mutation lua@5u/manannsialil
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AFuAINannZlunNTRTMa EGFR iauiieusednelumuiiilan1ansansanegn
wazn13Aga lunaann lunnsAnmnilgs 100%  UNNEAINGY NNIRTIANLINAIANT EGFR
mutation AIN1TNLNINNIATIANL EGFR mutation laludutlanzisailan usatelsfmniu
= = X R a R .
iasannainnisAneinudlgilosies 1 siefadunsnamany EGFR  mutation 4N

narannlfasdslianunsnagluals Aaslainnsdneiiasusiall]

\asannnisAnUigilaenes 1 Medausnnma EGFR mutationlunanasls
Taagilaenfluwende, Tlquyss, 1#3unisfagdeidu Non-Small-Cell carcinoma, aglu
- 4 — —— y d . .
seeif 4 20919ATIN1IATERNLHATAUNNANENaUNEN [13] Wasannisdnedaulvnjas
A3anL EGFR mutation lunzidetlenaia i luldimaguunadnuuy Adenocarcinoma @9l
nsAnEufuirtinratiag ugilessailnaununnensanginiednian - NATINENS
Ny AUV ANARTAINAINIAINLIAN TuLleAanan9uls Non-Small-Cell carcinoma ustla

ANNNINIZYINUATIAL ATHATBITAR 151

dusunadnadesadiaeiidrsnsineilild  desannmsAneillivanis
m393 EGFR mutation mn%mﬁ@mmijﬂw%qéﬂwﬁﬂLﬂwﬁ’fﬂqiﬁ?\’%umimw%mﬁ@Lﬁ'@‘lﬂumi
AfadalspmuNnIgIn WBNAINENARTIANATANT EGFR mutation ilunsmenaannideni
T Funnuaeniesdntias Inpduauefsluninanzidenas biiisduilasandilae

o 3| L% Yo A 1 ¥ o g [ P
"’ﬂLﬂum'ﬂ\‘ivl,@ﬁ“]_lﬂ’ﬁﬁﬁ'}“ﬂLﬂ‘ﬂﬁﬂ@uLT’]ﬁ‘UﬂWi‘?ﬂH’]‘ﬂuL‘ﬂuN’]ﬁl?ﬁﬁusluﬂ’ﬁ@jLL@Q‘UQH

Tagagl A nean1sANETBINITANEIBNLNGINIIAsIANaNaNN  EGFR  mutation 814
Y1 EnAUNUNIINI9a  EGFR mutation anTuiiald Angnan1gmsaniiunsas Aasias
nsAnERNENINeF AN 1Y TuN9m9an EGFR mutation lTuwanaunagazléinig

o a = !
ALUUNITAN m1ﬂ1u@u’mm



UNY 6
ATUNANITIFAUUATTDLAUDLUE

#gUnan1534s

1%

dl a dgjd
FUANAINNNTIRE LN

o

pniszasAnazunanis udlunisitiadelsanzifaleni il
& =3 dl o aa o o [ % Q/z 4‘11 dl
LARUWIALAN (Non-Small-Cell Lung Cancer) @3 luiaaiiunisitagaaniusiasliguiiiams
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