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(58).cancer field chaydll Jia acw Lo il Cus 4530

GAY A3l Lall-5-2-1
Chronic Obstructive Pulmonary Disease (el (s5ill dlaci¥l (i yag duiafill 2530 alyal Jasi
(59)- 253 Uayew Hlay) i 53l (COPD)

dia dale—6-2-1
OUayes Tumor Suppressor Gene P53 a5l dslsll caall cyahal) Lol cladyy Bae < yell
ondadl ye JKE (il dga e (60). otadl ik Ajlae Gadadl vie cpal) sda el dlajg A5
LYl EGFR (Gan b ik ge ciVlall 03 (5o daal) Loy NSCLC (inpe dane (3o /10 i3
Chaig (52,61).EMLA/ALK s 2 Rearrangement Mutations «uwifill sale) b )
G5Sig ghagias adae A9 Jalgal Llaiu¥ W EMLA/ALK 5f EGFR & ik Gslany (adl) ouiasal
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Diagnosis 4l glayw gaddi-3-1

Z\E‘J;U‘:“S‘ cpalsin-1-3-1

slaiin) DS agilia) ol Gl o) Gabel oo A1 Glaje (dare g oo i Lo Sl Y
Lyaa abel Ge A5 Gl clallis g (62). 450 GUayw oo Sall 2SI Pla 5 (gl Gl
.Paraneoplastic Syndromes sl sydas cladidl (ealyel ) sl JaE alyel )

orem ol Al My (a3 i e 380 By Gade 435K Sy A5 Glaje abel gl Jlad) JE
Claail 5f (558 (b (aledt) e Bale pan deim Al Liad Uiy 38 . Granl) (2g&lly Jlaid) vie iy
S5 o caall (il quandl ) apsll £ Li)) agms Jla (B L5adeie D) Y Sl
ol Jaim e @l e o) i e ALE CVS G i) Sl ciplal) ARy Gl
(62). il ciloadll )l
e Unica (Pancoast TUMOTS cuussSily o)y anis) 4530 4ad b dxucagial) A5 oyl s 28
Jasls jallng Horner Syndrome ijss e dbie & dilaiall 38 8 5aalsiall Lasll b3 Cleacy!
Wl gl gy it Ay cdasll e aaly uila B ety dBaalls Sy Ailgall cpall (gslall al)
(63). aSIL 1had
sabe ) desana (andy G5yl agall Eile Coglall Caga¥) gl (M i ) el A5V oyl it
Lgmaily chalUsil e 20 jallasiy Superior Vena Cava Syndrome (sslall Casa¥) Laydlia dastill
il s (Byre seal sl Blal Al (38 ae Lshell LYY anglly Gially azall el 2

Ble s Loasadn (allaiig Ailans) Alla (oolall Caga¥) Ao Dl 3a5 . osll b S5 e Dlgd suadl) YA

(64). syl dejlly
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AN Gl JilS Galel -

S e B 15T Cus ) BN Gldle 5 pabel cVA e LIS 8 A5 Glaje sl
adaal) BN Jla 8 cadie ol aleY) jalamg . gt S vie il dgag e A5 Gl (00 %50
A JilE agas Jla 8 I lhlacal g cladliay) 5 230 G placall (e e iy
Lall) Dglaalll sgad) ) Liad 3530 ay5 Ji 38 cA5aS A dpmg Jla 8 iy 3sas0 Glal el
(38,65). 408, die duliias lgin jallanyg

Paraneoplastic Syndrome diasll syai cila;diall salel -

cballas J3l Gabed) oia (S5 g Al ol Liahel (s Cligasells dgud 13se Blaad 250 alysl 5
L) s calite & oahel) b Gaad Aheysl Syl leDally Gahe V1 sda oy A5 la s
(66)-SCLC (b pudl (< aans o<1y &350 (jlda poud Emandll

Syndrome of Inappropriate Anti- 513U slaall Gsajell ALY e LY daDlie a5
Gsodd) Chow A Glaje b diaysll spdai ledaall aal (sas) (SIADH) Diuretic Hormone
Cilaidn gl gliae Chaag dgd el e canty jallaig 35l 8 Uhlaualy Jilsadl s 5Ll sliadl
(66)-3080 AN & ladtid) o el & Wt s My ool o) olie s Lliac

Adrenocorticotropic Hormone iubhsll 53l azgall Ogapell A5 alygl Gy 5y a8
23S Algguns 3l 8oLy e el 138 ity AR Clais AL 5 4 535 G s3) (ACTH)
fdi o€ alia aheV) 038 cand ((GSall el Glaly 23l K o liyly Jlsidl amg line Ciaag
(66).secondary Cushing syndrome &gl

LAl p3a aaf clilcae o diae (amhel alam 4313 dclie Waalel Glal SCLC o

G (g Gould S8 (el sy cum cLambert-Eaton syndrome Y o5 delie
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paraneoplastic cerebellar i )sll spbi sdall (&5 doPliey Ll alls s gl
(66). A<y alil) & JSLiag 3l & Lhlacal s degeneration
o 3 asdl€ Loy U< e paraneoplastic syndromes &iysll syas caleDliall ¢5<5 a8
(66).4,a cliaal
‘;.ch.:ﬁ\ J:Lgmf'di—Z—.?)—l
o oAl elac JHEN o AN 8 53sage S CRAS Cargis il sl el Clebaiinl) Jods
st Ao lelll Clelaiiul) o3 aal Ll lgie iy (el g

(CXR) Chest X-Ray dlawll jaall oa -

3550 S CXR ks . LgailSs aalianls Lgilym] Asedd 2550 Ul il (s ol hia) Ol o
slmel ga lgihslae U AES £l el Y 1giSly el paledily Choaidl =Ll ciadl luady
Clelatinly ol pul) Jlin) dasad) acall Sjpea o Bl 45 g SAN _ediey . jazall

(67).dsils)

(CT) Computed Tomography Scan cuusaall ahiall guwall -

I st Liegig Auluny aliaiig ¢ juaall guanll Cross-sectional dcajmivs dahis o CT ekl
oaleiil el L (yslaal) sliac¥) ) lgalinlg lgaasas Lgl<ag dia)gll 4K aaa CT elsd .CXR
Bie gl Lial CT gakiiay -cuiad) (iluaily Eibcaid) &55lealll Seall dlaaly Creaiall Cilyaily 4530
aiS)) Gagally ladly jacall Bale (g Gl Ganed) BN (23S 3 vdal) yaY) Banly duls b cliac]
M crenbalinall Gl el (g Baga JB 4ty Liad ¢ Ladll auii 4i€arg (A0S0 ) B0l
Alatiul Lgie clesd 3l Cuay S e (o)) Gl aSl) dgasall clesall 380 4 L CT

(67).luadll ot
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(MRI) Magnetic Resonance Imaging ¢esbliaall ¢l pgaill -

CT Ll dliaie oy aiuid) Aasl) e Liase sl & gy lase Jl] e MRI & aaied
Ol guail Bheal Kls (68). 4 Ladll Sl Cadl Aliaba g LS callaally Aaliall el culd] Caisl

CT syeal 0o 2 il Bl (8 anlaliadl)
Positron Emission Tomography Scan  Agsijsd) gldyl cabial gl -

(PET)

Bale s 3k (e Cangioad) zandll ol pasll LdlEaY) Alall yans b 53 laall PET yigua’ podiiny
e el Ui Ll ddle WA e L wysll L3 (FDG) [*®F] Fluorodeoxyglucose dsis
Lo edle Jhnay el 5olad) st g8 I3 Ale A3l Allay Ayl DAY aiass L Badall DAY
asadll dng o PET aiy gAY ipaail) 3yl 408 LlSa) (3aasd 8y gums (o psl) grandlll 2S5 agadd
sl A pe Calyain) 8 2y (53 jaY ibiaia Sio ol A0S T fia g @ iia i dada a3 S
e ety cdie iy Yy CT sl akia PET 0 &) &iadlall Adadl) pumgy Iy Ly £33,
Lo oarns CT gt o8 Ll 0305 ¢ayoll aBga aat 483 53L51 (9T dieled il pa B2l PET

(69).PET-MRI s aws MRI i ol PET-CT

Bone Scan geabiadl gl -

J<as gty Gy sl (3l Technetium-99 o il giall plail Bale poalaall sl chial aodicd
aall il L .Gamma Camera Lele 1yulS aladiuly e ledy) LUl CadSiy aliaall & coulad
e sl slaall Gliaey alasiud (Kay ol damiy L Gl il dawly WA U8 o ST IS8

bl ol plaall 3 Ul AV jaae (06 8l e culdl G5$ Ladie cadial) ISl oYT jacas
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saY gl Y Aalaal) SR (23S 3 alaall sl k5 XY dised Laa¥) & el ¥ alaall
(70)-Gakanll B C2iS walaiiv 5aY1 GV PET eha) Jla 3 cradanl) eosal
@Al @b -
ol (B g Cheaiall la%i clgiag A GUaje anilly and i b 5ube (93] Lelad il 3o aag
Gleja 2aly auitil (gt cuiall jalatiy cdideaiall dall Bl & 5 ASH Bdaid) SGal) e cilea 33l
(71). e s B cha) (8 45l Adlia] Cial) (e
A5 Gl gl gadiil-4-1
o) B 5 Y oS0 ) s oSy eladll Gk Bl il b sl gl ) skl o2
Goba 83 dagi . pandill amsl Byg i couimpall eyl Grlas Lgands apoll (e e 33T 335k o0
A3 Gl el aSBU i

o ial) Bl pand o addll asd Jie dieys WIS 2SS canaill aSBI (Bl (ans Cargis
Fine Needle Aspiration Biopsy i)l 5yl cileia 3l o ciluadll julavy Luead dllee 34
O o ¢ (manall adaial) pugecill paiall e dgasall deial) o cilaaill julain S o) (FNA)
oo Desdll Lanadll L) o el ceall e &8 (NSCLC 5 SCLC o i & oSan LGl
(72). sl o Uaa ) LWl ey 3 6350 O oS 125 <NSCLC

eha) Iy Joadl fanes Jilay eanss LY i) LIL cudis s Core Biopsy 4l deja 38 Jiag)
sl QA3 o (IHC) Immunohistochemistry Phenotyping o) el (Sl dasedil
(73,74). 3 ially &2815g3a¥) lalleall 6 lgiiadl e gy sl ¥l aliy lly (e liad) cilacalsl)
(72).5eall & (e cilesa 22T S WS cChaiall julan of 2530 4B pe 2l cilejal) 2af Koy
A3 olayed Lianadl) Blali-5-1

.SCLC s NSCLC (jUaaill lgaal ¢33 dalail ) Ganes 4530 (U poo il
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SCLC WAl i A0 lhyw—1-5-1

SIS Jads L Lic b ¢lsif 53 SCLC pawmis 450 clillays aaas (g 715 4 Le SCLC JKi
Gl (75). &ljaall WAL ()l puss Eglaalll LS5 &SV sadaia WDIAN (lajes lislll dda 2 (s
795 8 (A0 B 8) BiSye SCLC gy Iy (yyad) ) Cum e Ly Eie ill gl o2a
L) A 3 ppe oA pe ekl Cly 8 Bl 3gag ae Bile SCLC i eV e
(76)- B (SLT aasil alaall oais uially 2Slg £ Ladl) 3adg ¢ piassall

dlsy ACTH 4aPliag SIADH 4adlie Jadiiy d3aygll 8ydai Gl iDliall 20 SCLC (385 8
(77,78). 0¥ 05 daliay Jiadll Jajd

NSCLC WAY jia g A5 olaye—2-5-1

Ll cad 53 e NSCLC Jaidy (A5 @lilhys aaes o (£80) alaed) 4wl NSCLC (L
G 44 ulla)«.u 8| ‘;;;:u.d\lmﬁ]\ Caal Aaan (é)j)aan e -5ysl) LAY E\JUa)uj ADK SCC 23
.SCC ¢ i SCC e & cilly 8 39a

SCC WA dsita Lty -

& &ay SCC ol ol & 13l slieY) o€ .NSCLC <Vl goane (0 £25-20 &l (L

dglina Tl ) Eaall L3 i oK ADK I glama aliga 8 Gigand) Jilae A5 8 (6550 plsa
(79). e sanal) (m adsall Cun (10

Ectopic &l @hls Osargs daiipedl anull doid) ~Y) e 0 WA gl daji 3a

Byadat cula Pl @:J (PTH-RP) Production Of Parathyroid Hormone-Related Peptide
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hypertrophic  calalall cabaall Plic¥) die (9a] claia Gaas by .SCC I daliadll sl
(66). jiaill Ly o c¥all 835 OSteopathic syndromes

Byusl) LAY Al ADK dadad) dithayid) -

250 Sl sl ST a5 NSCLC ¢ 760-50 Jlsa lie 80 LAY illyug ADK JE
e 2l (6). coa Al Aagipe VAN daee Gl gy L UY) Ald (udad) ye o) g
Bl LA il pos s ADK 4l . (sl ) g il sall b Gibia) e ADK 2 psbiaal] el
cvially ¢ Lally 2y alaall J5la daet La Baleg ¢(gpadll 3oballs SLERDU daddy (ol i) Gy e
Ly o3l a5 Jajd Allay pealalall Jualial) (Plic) Jie Eiayll 8y lePliall ae ADK Gailyn 38
(66). sx8lls PTH-RP o 3l) 2 g0llS

A Sleadll Uy Jails ADK I gl Chiodill 3 Baall @bl e a3 e
e Jaets BAC i LADK (e Geyi eyt abiay e (BAC) Bronchoalveolar Carcinoma
JSa (adi) Le S 5adetie djuad Clalin)h e led pajall Sadiy .« giall (Ao dals g9 bl Jal
J<a Gaansg BAC 035 pe ADK 52 BAC (e s glsiV) ST () Lclial calgall &8 e ¢ Lals
1 AY) A5 Clillayu plol (B Llatin) cViea Sy WY e cidad) e ol Gls S
(80).TKIs

Unspecified carcinoma sadsall & dilhayid) -

chromogranin el ses )SI Jia cilacaly alaicly IHC e liall panedll o Slaasl Jasafill 3k (53
&) ol A ) Ly (NSE) Neuronal Specific Enzyme sisall divasll WIAN aiyil
03 Al yw muail unspecified carcinoma sadsall e &iUayadl (e dowd s (A kil sale)

(81).neuroendocrine &vac
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cially 450 B dails e algi-3-5-1

G Lo Jan 3 G dale Gaage Ll clillaye o (Llsha)) Ll 20150 clilsyad) Jie
L, localized dalage oLl Jaalls Llil auiy 2 gines Sl 30y il aa of 25 (g (94 (3halia

(82). 45301 8 &5uall ahs¥) 3l e ST Jlatiadld
(MPM) Malignant Pleural Mesothelioma i) daugiall 3,1l a—4-5-1

Olsidl ol pleura cuall & Gady J<& Asbestos (gaall suall (apdll cuw MPM sy
Laill iy epithelioid (sjledall Jaail) it oha NS et Lot Ialaif cand (e 5S0 .peritoneum
oe i) el Sua oKe JADK J alie asa jglae Lol (AT Lilaly sarcomatous ssilesSlu
ag) diffuse e S<a Al M8 (ahisa (5w s MPM Caaiy IHC alasiuls (5251 ADK
2y cuiall QoI aglas 05 localized aiase iy 285 A5 (g cuiall 3 Aoy sding (gead)
(83). 4l cansd LgiSTy Alie iy & il £)ls sl BE Gaat L AS mas infiltrate ss
IHC o lial fanedl) oibasl) haalili-6-1
O e Al abalail cant paaty A5 lajes i & B3l g3l aaf ddagy IHC Ikl
o Liagady a8 aual 0B cilealsl) (o (S3Y1 aal) o sty daSas THC ilaaly il
Oy zans Alaginall Ll G oyl monail) (o B o ilen clldy camall Bm cleal)
(a3l ) e lially Al liaglial

Thyroid Transcription Factor-1 1- 33 #la¥) dale dulagl 4050 ADK ian
Ll SCC 5aam .l 50 %80 (e ST 3 Gila) Napsin A T cawlill 05$ WS ((TTF-1)

(73).TTF-1 aus p635 p40
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Lulal typical and atypical carcinoid Lisdscll jeq Eadealll adsiwlSll o)yl auds
gl ai AT Cuils (e .Synaptophysin gawdsululadls chromogranin: gl seg Sl cilawalg
Jie neuroendocrine differentiation (glecall 3l AN el Eulad SCLC
Loyl oiiglls synaptophysin i sululidly chromogranin (il seg Slls CD56/NCAM]
P63 5 CK34PEL2 wlaaly (1535 [(INSM1) Insulinoma-associated protein-1 1-lesudsuiy L
(73)- &k

Suall 8 THC claaly selas ling cMPM 5l ADK (s &sial) dilal) i Glaf Labiay o8
(73)-MPM & &ula) D2-40 5 cytokeratin 5/6 5 calretinin g WT-1 clewaly 05<5 dus clagin
Prognostic Factors 43,4y Jalsali-7-1
Staging 450 ¢Uapd 4yl ddajali-1-7-1
(e anill TNM 2 hlaidl cayes slly "Tumor Nodes Metastases <yl sie a5 vt da
Lail i (AJCC) American Joint Committee on Cancer ;U yall i<l 455 50y Lall) s
Cinag A5 Uy Lgiana ey dbiall alys¥) Chniea 8 13laie) Lo il 328 giga 40 5050ll Al jall s
International Association for the Study of Lung Cancer 4l (Uajw 4wyl dagll ddayfyl)
il 138 e el laayl Hua 383 AJCC U e aaiely 250 Glayad TNM ol (IASLC)
Bglaall eliac¥) 3 4alin))y daBsas aysl) paa lie¥) & TNM caieas 32,2018 ole 4y &
Lladl 230 ) Aol oyl ABS (e Bamms Layy 5 9399 Gl graadl) (B paledd) Cigany adiady
Load Canaig 3585l (38 o) Caial) of 4330 8 dcfgiall Aimlil Aglaalll daall Alla iy LaS oLl
(84).lad) 2 e sl ) Alls

G5 Baayll ABKY e BLa Hleas) o) (15 | Gtbasall) 5,Saall Jabpall 8 855 ()l pos i

AaSiia Jale 11 s ally £l B5gaall siall Lhas) e 1] Alsyall 38 G b ciglialll el Ly
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Abad) B3 )l By B8 3gas @2 IV Ayl 3 &5 Gl 32 AT dga o tppll Liniasa
3l GUapes I A3 Dppadl Alapal) oyl Wiy 2831 G5l dalall ayall &3y al ds ) 34
cage JIEYL G TNM plas e 1lael Ll clesanall 38y 250 Gl chiiat (85).Jagm

291 paalall Galgaal) & aligiy

Performance Status gasyell 418 Aal-2-7-1

e A0 s prognosis )l e Gla Kl performance status &aY) Gasyal) Alad &)
el e a0l oasal) o el Al sl Jes ol (gallS FELEN algall eld e g 0l iyl
el Z3all T Jaay Jshal &S Ly (1 5 0 20055 AN (53 (sT) i) zla Aaada gl agllac]
(il Casew) cpylacaall o Jiuall Jals Lgie Luad B0 (gou algall oldf o cppalall pe i pally 5k
Gt 3 salall Joand) i (86)-(4-2 LY Al (653 (5f) By Aol 12 e SSY yyadl 8 olal
Eastern Cooperative Oncology Group s &8a0 Gglaill degane cawes A81Y) Al

(87).(ECOG)

Sex gwiali-3-7-1
Gl gy 38 (Kl oLl jlae Jall ol peadl Wity Toud 4530 GUaye 1) G il 33 cajelal
CilaalyeYly B Jia) oLl A5lie Jadl ol esad SiST (680 2513 Jalge an (5058 Guinll 3315

(88). (il
Smoking ¢pasili-4-7-1

A5 Uy Gagasl risk factor sysha Jale 43,1 dila) prognostic factor G Sle (pasill ae

Lially L pad) (e AT Liallg dadlaall aia¥ ) & copdlays Garg lahad dudys leiay culiahya s3e < jglal
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s s Gl (e sl g 8] Akl el Ua (e bl Alhe it e (sl Ll 1
(89). Lyl

Molecular Factors 4xijall Jalgali-5-7-1

clisall (3585 LS SCLC 3 %90 s 5iSly NSCLC (30 %50 (8 853l o5l Aol P53 e (363
chyakall o3a 3smg (3ilsg A5 alysl 3 y3S0e (S 3l C-MYC 5 KRAS 5 ERBB2 is 40 sl) dxulls
3 ae EMLA/ALK @lelslls EGFR g @il 3sns 38 cdlly (o oSl o e IX) aa
(73).targeted therapies diagice culadtal llaal (K55 g3l WS cJohal Liayg 2
Other Factors il Jalse—6-7-1

G630 Jaadl) lae Lad dujluaie 2530 (jUn pead £5))33) Jalge Lgham gy Aimpeall Jaladl) ciny Jga el culS
Claall Gliging yenl) Jia) A5 Ul dajiie )3 Jalse 32 2ag3 L fsuY) Y1 63 Gsslasal
(85).4:aaY) 5550 e Wiyt (Cpesallg adl) o suallSy LDH

Azaal 4} LS cop3laig aysl) esdil didgall lisall e P a8y dulle daal 20yl i) st oy
Cliall Jilas el sl gl ciliml] dagios Sladle Gakit DA (e Ladlall il gy 58
O oty eliall oda 2ol e s Giastin JWla Lerdies cladle 330 35 NSCLC (b Liageas
.EGFR
EGFR (ma c)@k—-8-1

EGFR (pal il Gatladl-1-8-1

ool 293 il 244 25 \glsh 3y (Tp11.2) molid) racall jesdll ehA) e 535n90 EGFR o
Sk A Ll il madl 0 EGFR 35 .introns Gy i) 27 5 exons Gsus) 28 e i

Jifiss (e e sa5 EGFR gl s (Lals ADK (sl balll o) NSCLC 8 mutated
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o ligands cilalll dlacdsy Jadig Laylly anall WA 3 aags Coslal) olaall e 5SS Gag s
(8,9).EGF alile

Gl Jess ) (sensitizing EGFR mutations) EGFR 8 dwiaie Bih Gigas (535
o S ) e 635 Alls (MAPKS daw lgaaly a351a1) BLAN & Jaed Brauady SLS (59 8l
(10)- &5l L3dall Lasoias

National Comprehensive Cancer layall  dlldll  Zihgll 44 s
ey AxdlE cfjelal) elly b W EGFR «ah ,laal NSCLC - il (NCCN) Network
EGFR chihl jlaal ehab Lol &all ag .o L@l NSCLC o gubad) aajall b cdaslil
i)l 2l S 13 Lo paal THA ) 1B &850 Alsjall (e Jlaliadld A Jalall 3 el
(90).5La osimertinib alassal

(RT- Real-Time PCR _aéall casll 8 PCR & EGFR ik CaiSl e gps 3yl sl )
Next-Generation Sequencing (& Jal alalss Sanger Sequencing aile Juluais PCR)
Gob s eclld g taball CaiS) s dinha 21 ) 18 cliseS3 Byaball Aleddl o)a) &) L(NGS)
50 e ST aaly iy b cadnSs G multiplex PCR aixiall PCR aladiuly (asill (Say Cus (g3
& had 3 63V PCR I (b 5Y (EGFR whib oo 2iSll NGS ik Jiadi (91,92).55k
3 EGFR @ik caisl IHC alasial math Y (93).20 oS! A insertion sl chila Gax
Lylae IHC aladialy EGFR Llay) die laia¥) Jones Gilias) 40 13 651 YT o5dle3s Sholl <3
& ondl Ak aadiul EGFR Qs xie 4aiul) Jase oIS (%31.8 dilie 33.3) il
4 B (Bl (y9) %28.5 Jlas %31.2 (CISH) Chromogenic in Situ Hybridization xasall
Gl JaTl alasnils Ze€all EGFR 8jh dilag) xie %63.1 Llasny) Jame S 0s A ¢(Gilas)

(94).(P=0.0001) 8yikall &iulus ic %5 < )l
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EGFR (s ik glsi-2-8-1
biklly (exon 19 deletion) 19 Osusy) b caiall Bik] daflil) dudadial) cihl -

[21 ¢ susYl L858R

N (e 745 sai 819 Sy & Cadall 32l 8 EGFR & esas 5SY) &) iyl )
1) 20 EGFR @b 5 olle oVl (e 740 Jgn 821 (5uSY) 8 LBEBR Akl sydkally
el 2150 i b ) sls 4w Jaiy NSCLC & gmbaddl Gu)lagall oasall 4 710
(11). o)

o a0 idae o opidae e Al EGFR @il syl NSCLC iage plane
Olases odage maen b il Juladl) ehals Ll NCCN (oass AADK Ladill cnt (e (il (pidre
o ¢ilagiedld 446 s clids Load agaal 0585 8 oyl W30 oY (Ll SCC dall) s (50 4531
ADK Ldll ¢y &lie g B8 J<a SCC (aye b lhsas oo a2l e (EGFR ik
(95-100). Ll
&g () duiaiall EGFR gl -
dalia L 25 p.S7681 5 p.G719X 5 p.L8B61Q Leaals (410 sa3) i 81 EGFR jika a5
(101).EGFR-TKIs ¢ lllly s8lls J5¥1 Jhadd
T790M ik -
9.7 on a2l e Laslin S5 S cpbad) (e TKIS (il (e (uimpall plina (ol aas
T790M 2520 (5uSY) (3 GaiSa By ) daglaall 038 Clasl (e %60 )8 aadh L Nhes 13 )
I3V okl e TKIS Gl 15y o) (an mpall & ian Le [l T790M G ) ol s

(102-105). 35 &) Loy 2535 (o5 ome Wagmg s 85 ¢ By



46

Exon 20 Mutations 20 Gsusy) b ¢AY) ikl -

lgwmns Cas€ Cllatsg a3sall 7 3kall Lgninas Cumienss il (e Ausilaia g Ao gana 20 O3Sy iliila
iadl il Julofll dliaie dijee aiatl Lals il

chilag insertion oal il el 20 suSY) L3 (T790M By lae) @il 33 Tl
Gyl ) il 20 (puSY) & ) @ik 35 .in-frame duplication [UsY) dals Cae L
il Lula) g (oapall o £12-4 3 NSCLC (an Jana (30 /2 gad (8 Gaaad Ll gud EGFR
5k clinul gefitinib i afatinib i erlotinib e 53iee 20 GsuSY) & 530 @il .EGFR
Jie lgbagis Lol 33 (9aY) insertion sl whill (p.A763_Y764inSFQEA a5 sasls
(91,92).mobocertinib s amivantamab-vmjw
EGFR 8dh g NSCLC WA s 8 a4 ol uai-9-1
lsall (re ddle oy Aty aiilgae Cueng DLl oSl el Canes Lalle A<ae A5 Uy JE&5
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4-Quinazolinamine, N-(3-chloro-4fluorophenyl) -7-methoxy-6-(3-4-
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G e dabl At YD S Ly 385 sVl A3)lhe deal B Layil Gl celld aag
@n3h (Bl gty Lady Slesanall a3 Jals asasall Ml ind) £380 53a Al (43615 (4 gud)
O B3 Fendl) e dayia ‘._?A:l)-\‘ Llay LA CYP2D6 L.'QJAU:J\ Ll e Byes Ay degana
Lasnally L8] (g agatall danjal) AShaall Jio dilide dudlas 3halia B )l <& sedaiy CYP2D6
(158). 52l

ol V) Lans o (oalls basi ) diad) S densi b Aeaiieall ) AalaiY) acies
) Lgiviaig) dhanill YY) ddlay ey (haplotype laodl) il é 5asasall Cliatall o) ()
(o all Jaaill it pa (Adagll Aagina of Aadagl) dimiiia of dadagll Aimnda of daddagll ddajie 1Y
Cua (AS) Activity Score el s sl dalaly) ey padies Ladad) il hadll Gulil e
(1) duatiic didasl (0.5) 5 Aiekash pland (0) daydl e o [1-0] e ll IS0 "ad Ay (ed

Do TR i Wadie s B3 e Und Q1 (ggimy & oS el ) ALYl dinl dislas)
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Mg jee adll 8y OIS s (&) 3% 2% o5l) @il s saey LU 2G4 4ad pm DS
Cxilass ) ity K50 CYP2D6 ansiY (gralall Ladilly cisall Jaalll ¢y Lol V) ¢ (153,154,159)
(160)- a3l ISy 323 (AT dusdl 5 (sSpunnyns

G s AUSEY cladaAl A3slie gy Adhaa) Aahaal) shlidl A5l Sleganad) Sam
LGN anY) ol (sakall) Ll lEBIL SR peat 8 seln B8 Lepad dasty CEEAY) sda agh
ol e ladall s Y 8550550 duslaalls CYP2D6 3 sl &gl ale zras (635 38 ¢l Ao
ey il

5~ (AMP) Association for Molecular Pathology sl (abey) e dday ariis
a3 bl llaee dilas G Washa) caalel) il o JAYOU a0 A deasil s
DL adly IS Ly (emsall (leasfl) of) AVY) e Tier 1 J3¥) gsisddl Ja .(AMP PGX)
(AEN Huleall SNV 238 Chaliy <5yl

i) diidas o) ) ) 3 Kge il el (1

LKL e ganall (saa] & e il e (2

4alie (RMs) Reference Materials dias e 2lge gl (3

& Ol ulee maes a Y ) VY Tier 2 GBI il (e dpagll Jeds Ly

Grinall ulae aues Gl oK1y aab J8Y) e Tier 2 (g5l (e W (casall JYY) Coa (Tiier 1
(161)-28L Log 2l cajdlsi 13 1 (sginall () g Fnnasill 2855 (Sas <]

Ll @liradly sequence  dulddll aaad (guad) alaandd CYP2D6 dias (o

daladl i targeted genotyping gl cuall Laedill 3uk e structural variants
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Lailly (haplotypes &l Llal f) star (*) alleles diaaill JNY) waaty i csequencing
(161).(diplotype zs234ll Lasill) genotype il

sy structural variants 4sall < issaly sequence Jdedodll smass (e JS Calyaind G pand
Aal) o e sane m)f 3 genotype sl Ll Ciiad . zsajall Taallly (31l Jadill araaty el
LGl .PMs 5 IMs s NMs s UMS : a5 ({aldall acill gl) (canpall dxdgiall CYP2D6 J 43 i
CYP2D6 (s (e ) g Lo cailladg o)sd Bigala e &iyp <8l CYP2D6 miy conlal
ailse 5 JSall miagh (42). 483 lihsll Bgnll higall Joan 8 FDA Ui e pudy 3l e
CYP2D6 & Laaaill YY) aaly LAY cladall) aad
& jupid) dzaay) iy CYP2D6 Jiyi-4-3

Normal-Function Alleles dadigh Lianb Jiyi-1-4-3

Sy3as Jass CYP2D6 asiil () ot ) Lda gl JNY) cge lag) NMS Cplall il pe 291 clbiay
Ommaosd) b e Ll aly diiell Cleganall abies 8 aad) e %25 %1 bl fiy el
(153,159,162).(%47.6) 48,85 (%58.5) bs) b i jlss o /64.9

(*1 Ja¥1) CYP2D6 1 WT adlal) baalll -

Al aiae Gl AL Gyl disal) (e ACE Clalad dsag pae die gl J<8 * 1 D) ey
1lall Gle gaaddl G V1 138 gl A58a) (5958l maat Wi€as Yy A saal) LKA il iail) dae Caen
(e sanall 038 (S 8 Gl JalS Ay xie V)
%37.3 5 %33.2 cpiwcally iVl a1 uilEgally (0Syel) 4891 ool I s cualy
Native Americans Gl (Sl (€ sl eV Lol cul€y i fill e «%26.5 5 %37

(156,163-166).(62.4%)
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ey

‘10

*14A

‘148

‘18

21

27

*36

39

‘47

‘49

*51

*53

*55

*57

— tH2HH3sH&sH5H®6H7THH8H?9]|—

2850C>T 4180G>C
g 5 g g g (BT g g S g ]
R296C S486T
100C>T 1846G>A (splice site)
— 1t H2H3H4H5H6H7HS3H?3—
pi4s 16Zier
— Chromosomal deletion of CYP2D6 gene _—
100C>T 4180G>C

s s s HeH YRS N9

100‘C>T 17S8G>A usgcrr uau.(‘»c
—{3H=2-H3—{4H5H_2_-H7H:-3H;9-1|—
1 2 3 -~ 5vH-§'>TH--7HsH:w|—
G169R R296C S486T
468_470insVPT
TTHEHEHEHs He H T Hs Hs -
273ter
g L R s e e B g e e R
100C>T E‘ioc.énvef’sﬁnhm7
—|_|{_HzH-3H Hisst e rHs
P34S 7 amino acid changes
THEHEHsHs s Hs s Hs -
2950G>C (splice site)
—Et s e s e 7 H 8 H 9 [—
-
R25W P34S S486T
972C>T
g 55 g 5 g 5 o R g T o S g T
‘0«-:)‘ e 1611IT>A nan.(;>c
2 3 Heserte-H - es—
P34S F1200 S486T
1720A>C
1 2 3 H s He6 HH7H8H?39 |—
Ersen 205?0’7 31'{2A>C nao.cx:
161116717AG>1
e HeE e ) e

F1201 A1225

100C>T 255§C>1 415qc>c
ey e s He e s eig—

2850C>T 3835A>C 4180G>C

— e

4 H s 'i—"""LﬁJw_

100C>T 887C>T

R296C K404Q 54867
converslg 2D6/2D07

S HEHEH
P34S RE2W

4 H s HeH7H 8

7 amino acid changes

O sigd difpal) LCEY cladad) dailgiy CYP2D6 ST aaf .5 (s

(167) : yaadll
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*2 4 -

85 6 9uSY) 8 Laaaal (opails GAIKE (0033 Jpagy Fiding Aands ddilig 55 QI s CYP2D6*2
O9aSYl ‘?_3135\j (NM_000106.6:¢.886C>T, p. Arg296Cys, rs16947, legacy 2850C>T)
(168).(NM_000106.6:¢.1457G>C, p.Ser486Thr, rs1135840, legacy 4180G>C) s 9
Clinical (g (s a8l aled (sl CallaZl) U (e OB cpada S Wla CYP2D6*2 3o
Gl &gl ale Jee degeaay (CPIC) Pharmacogenetics Implementation Consortium
JLE 4tillad cpaas (8 el xas ¢(DPWG) Dutch pharmacogenetics working group aailsell
vie i) 13s dadag it dlay My Ciise (<80 CYP2D6*2 &illad o clyial) (ans caalil 2 ¢Gass
(158).4akaal) 4ul€adl cle gaaddl y CYP2D6*2 JuV1 jilg cabiay (154).48laa) bl jags
0S¥ 2l I 138 ey Lais %218 EK0 Y 55N cplia) &) 620 *2 AN il sl
(UAE) United Arab Emirates sasiall &iyell cahleYls @lli¥ly olaay cpincally cpoilasally 48 ,8Y)
(156,163,164,166,169). i &) e «%12.2 5 %35.3 5 %18.5 5 %10.3 5 %15.9 5 %19.7
SESs il iy 3sm9e LaadIS; %30 5 *35 (e IS (gAY Al diada gl Finsls VY Jad
*39 da¥) s Selans ¥ Laiw oY) (621 76.3 *35 UV s il Cus *2 5 * 1 VL A lae

(153,159,165). cysisan¥) 3 71 I du
Null Alleles (&jaall) dadagll 581 Jay¥)-2-4-3

Aaglsg Cle ) @35 g o(Aicall) Aada gl 55 SNV (e ) PMS CgpaUall Ladill (g3 21 (s
Vs e /98 53 (%65 *55 *4 5 *3) dadagll 528l Al VT (e A33€a degana Ll a3l

(170).PMs
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*4 4 -

(NM_000106.6:¢.506-1G>A, & I<& 23a3 29ag jaah dddagll agiea M s CYP2D6*4
4 O9SYly 3 0! o splicing Jlasiuy) (e & 25304l 153892097, legacy 1846G>A)
1PM palall Ll dealiss SSYI QY1 CYP2D6*4 i (168). ks s asil dic aniy
(158).438 )l e sanall Cibiza i CYP2D6

G paes (S Ll (p.Pro34Ser, rs1065852, legacy 100C>T) ¢.100C>T sl asg
*10 S Al Ay & a5 say SUb-allele 4.012% sa5 sy cUnul, CYP2D6%4 i
(47)-\ares

el sag ABa e ganall eV 585 719.4 ) Guilasall sl CYP2D6*4 jilsi Juaay
%11.3 s s 4,1 (u€alls culaal) GaSa¥ls cuncally V) e OIS ) sl o
Lo 8l oyl (b (N daiws (156,156,164,166,171-173). il e %4 5 %7.9 5 %0.3 5
g )oYl A5)le 4851815 (i) e IS & CYP2D6 Jadsis L3y il G3lay

*5 0 -

CYP2D6 (s el (535 Lae ¢l JalSt Cada il dalagl) 286 CYP2D6*5 a1 ey
76.2-3.3 5 ool 5 /4.25 g sl 8 /2.8 CYP2D6*5 Ul g il casaadag alaail JEILg
(158,162).48,Y) 3

*3 4 -

(NM_000106.6:C.775del, 5 (35uSY! 3 205:<H (galal Ciias Aisdagl 56 CYP2D6*3 ol ici

frameshift HUaY) uas sl i ey p.Arg259fs, rs35742686, legacy 2549delA)
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CYP2D6*3 sy .aitnlag alansl %Jﬁnf} CYP2D6 (s 2! premature truncation Suwll ¢ Usiy )
(158). AY) Lul<all cileganall (3 /1 e T8 ilsing coiligdl) (sal 71.6 s

*6 i -

(NM_000106.6:c.454del, p.Trp152fs, 3 ¢3Sy 8 asly a85IS Caday CYP2D6*6 A
Ofigdl Sl g UsiEyly HUaY) juas sk Gigas & iy Lee 185030655, legacy 1707delT)
70.55 Lsysh 3 Z1 s> CYP2D6*6 jilss () oy dids o8 ) oy92 (5352 e «CYP2D6
(158). oY) AlCal) Cile ganall & B

*115 %7 5 *36 leias CYP2D6 &llis axe ol b leie v (5391 IV (e waal) llia
Gilesanall alana b 13n midie filgu sagase WY 038 () Llapes *38 5 *21 5 205 *19 5 %12 4
(158).438 2

Reduced-Function Alleles 4adigl) dadiia JiYi-3-4-3

IM (opnlall il &) . diudagl) daidie LKEN ol ) CYP2D6 1 4yl clidiay) (el aga
VY aail %175 *41 5 *10 dadagll dmsiie JVY) 34 LA head) G2 S ISE s

*10 S -

09y (b missense Lbie apdCll way IS8 235 3gas CYP2D6*10 Y e
JVI ey LS (NM_000106.6: ¢.100C>T, p.Pro34Ser, rs1065852, legacy 100C>T) 1

(168)..1457G>C Joafl) Liad
Ao ilS (158). Galle egus V) Ja¥ly cisnd) 8 2Ll V) CYP2D6*10 3

1.5% 5 1.4% 5 %3.3 il 1Ko aly i1 48,515 cpulasally U1y UAE e S 21 *10 JaY)
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Oy (42.8%) crincall (e JS (63 Aliall andl) e 81 LSty L) e %1> 5 8.6%
(156,163,164,166,174-176).(31.8%)

i ) 4dias a3 CPIC s «CYP2D6 Ll & 5 (aliasl ) *10 Ja) (535
&) Laa Bl 38y CYP2D6*10 (s 3ay (154). 408030 SN (any aladicd sie L4 agaes
*65 5 *56 5 *54 5 *52 5 *37 5 *36 5 *4 e CYP2D6 N1 (e aaall 3 Liadf 35250 €.100C>T
(47,158).la s *69 5

*17 oY -

(NM_000106.6:c.320C>T, p.Thr107lle, 2 (sSY) &SNP 2555 CYP2D6*17 AN e
C.886C>T (pwildll  cpywdll e Lad  Jady rs28371706, legacy 1023C>T)
(168).¢.1457G>C

72.3 sils lus (177).727 N 717 g s A58 5 Esed <Y1 CYP2DE*17 3xiy
(158). Ll (rig aging Ty Seig g yo¥) (6l £0.5 dasd yglaty Yy i) (gl Laid

*41 o8 -

(NM_000106.6:c.98539G>A, 6 oyl & SNP as CYP2D6*41 AN ey
oo ol Glgine galedil ) (35 Jlaaia¥) 8 Le Cows 1528371725, legacy 2988G>A)
C.886C>T ¢pyadll Liad i1 138 ey .CYP2D6 asi) a3 mlias) Mty MRNA Jlsall Ll

(47).¢.1457G>C
oo U8 Aas a9 %9.6 (uSnal) uilisal) saly %8 sy sl CYP2D6*4L s als

Sy 38V Cu€a) ol ogils midig % 14.6 LS55 %18.4 Eageidl e IS b LDl
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(g_tgl)ﬂ\ uJ:_ c%3.055 %0.9} %2.5) ug.gfaj\j u.gLa%“
(156,156,163,166,169,172,173,178,179)

Increased-Function Alleles 4adi gl sayia JoYi-4-4-3

Lkl w3 dida gy Dlae CYP2D6 asiy el blis agadl (ae 33V UM (palall Ladill Casy
Ol e e ST o Glas Alib e gy S «(gnill gofll dmge aacall Ao CYP2D6 piase &)
Cezail skl 3 Y e dilad) sl sale) dam single haplotype asls oi)as haa b
sl gl 4 UM @MLS\ LAl Cacay .meiotic nonallelic homologous recombination
*45%1 Ju) @A INT ae Liad CYP2D6 (0 523k Gl 352 i) i (180).%2 cpikasl) )
SV 58 *2 ) s O gmaniall (oyalall lacilly ) shed Lo o(layes 41% 5 %29 5 %10 5 %6
i 220 O Jla 8.4 CYP2D6 43 13 sa3 a1 e 8 i) LS g oY) ol s
(Obaa) 2% adl e Bale 2yl (g jaa lhoae IS s 3 Ll N @S d 3 gt e Liaiall cpal)
AV e aan ) & G Al agall (e (181,182).03€85 (s EDE) 3x
(47,158). <l

lEhsl Jalas 3 sgha) caalell Tier 1 Js¥) (ggiwd) 8 CYP2D6 (pa cieliwi Julas 32
aiY) ddidag (A 0yiliy A Cleganall Gams b minpall silsi s AMP PGX s 38y 43053
S PCR TagMan «Jbiall duwe o) Glulaall (e 230 pladialy cielaill pe cadsll 41K
multiplex  ligation-dependent ~ probe Lyl e adedl ledl ady
(181,182).(amplification

@ Glaalls cile Ja) 1ae 3 AlSall cile ganall Cadaaly caliny dada gl &lle INYI ls &)
Oba) 52 /8- dawi (M daay 43Uy clig gl Jladi b (2-1) 13 abdia a5 (165) 0wy

oo ST 5 il its g %505 Eall Lgysl 4 UMs s il Lad (164,183).15Y);
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(%21) Cmaseidl o IS I UMS adlll 13 8 Lagaldll ¢ s ) SML juaall (1e5 (184).CYP2D6
(174,185).(%29) cnusis

iyl SN Ol Al cudh e pling AL ageld) ans (o paldE 8 CYP2D6 agnd
i) s (sSe B (Llle A3l dseay (gl Ghaliall sda (\Sug) Lyl (3)d ddkie A& UMs ]
(186).4sill CYP2D6 st ) (5ol Lo (31330 algay) ddalussy

UM Ll _adaall Ll 1 e UM (e daid /30-15 4t Lo Zaaadagll JYY) Caelws i)
(177,187,188). dxsdal) Lysll Jalgall elly b Ly (a1 Cland] Layiais ol
CYP2D6 3 (sl Ll (5 -5-3
targeted genotyping isgieall sl bl diyl CYP2D6 Jaat chlod) el aadies
J=a3 structural variants &ssd) LICE) cladailly BNV e 5508l 2acY) old (elld aay .approach
(189).G3a5 (uall s3a Julas

Al 2xe byl mact Al el (e LgadS ey & CYP2D6 J (AN 238l cahylial =)
Aelesh el dilaie o 23aa (j9uS) Jilas ) haplotype sladl) el aaanl déigiaa) il o
Gl Syl Jelin cilaial Saall 20a&l) Johl JICAY) 033 diph aladin) HLad¥) )l Jads
cliaidly Gl uall huadlly (RFLP)  Restriction Fragment Length Polymorphism
single- a5slSill o AUSEN CladAll 3283l cliseadlly commercial platforms 45,3l
5l Sanger _aile dayykh alaiiul dLlSH dulzlls nucleotide polymorphism based microarrays
Ll clysndl dalasg deletion/duplication caeleaill/caiall (uas s 5l ae (NGS diiyh

Lalll) e Aaal SSY1 UNY) Gt Ayl 2 s gill ol =iagy (189-191).structural variants

.CYP2D6 cun b iyl
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chromosome 22 (M || | I_Z 22
A (22q13.2)
.

100C>T 1847G>A 2851C>T 2989G>A
c. 8 C T ACHEC & CC A C CCCAGPBACGC A ACCTGCEBCAT GGGAGTA;’\GGG
cc /|66 i (L= GG
| N PP AAANA AR A a1 IDAA A P A o T " A
AATAAAI AATATAY JRVAVAVEY VAV AVAVAVAYA! A vy V VAV YV A TAT | i
ccTAclclcaceca cccellgleacecl [aaccrdqek cart ‘.‘,“"\“w,;xlﬁ‘ M"/,‘H“\

AR AAAIN 1YV AAVN YV |6 66 adelances
V4 \VAV AVAVAVAYA! I [N ) VN Y Y XY GA

‘C"c c (:V_»A» A 5. Ad Vc. ; C‘ A A C7 TGTGCAT "\\
I | aa ‘//"\ " " A AN h
- ) i AA AT AAAT [a B A AT V(]
D AVE! JRYAY AN A K { I IFA AYRTRTA VA Al
= Haplotype / \/ \/ YV N Y YV VX AV AVA \] | J V!
*4 A (e G
*10 G C G
*41 G T A
*69 G T 4

cre Al LY JY) s Ay CYP2D6 (3o il Ay cillabiiag CYP2D il sind .2 Gawiagh auy
Aaikal) ARCR) cladil) Lo 32Uy CYP2D6 4l Aialil)
(44) 2)344.«3\

Pre- (Guse i alasiul nested dadeid) b b Lo PCR il (e ae]) Ciph LS
PCR ddauls: saiaall Ll cilisill e 3adll Cadklly alall iy cluall 3kt amplification
o) 325 Llaye s multiplex PCR aixiddly long-distance dsleall sk PCR JlVL LalR)
dalie Ysai S 4,k Roche Molecular Systems 4<ys 43 )3k 3l AmpliChip® CYP450
Sl 33 yaatl cilieas e microarray 328l disiad) o2 (g5ia3 (CYP2D6 J il Jasafill Glas
Glie L dag aiY) Blas ge Aghuad) 500 Gl e vl iy b L «CYP2D6 VT (e
(192).CYP2C19 U1 e ol 1) &8LaY s e
a5 & G agsg e Ly Cadal) VT Gl Jald I & pull <l Gyt e
Bl i Ao 0S8 e Ll &dlia) chlid) eya) (Sar cclinl)l Cae bl 40l . (gl Laddl
I TagMan ik w3 LS .long range PCR sadll dish dubidiall Slyradgal) Jelis aladinlbs
cond el 8y i spladd saa dkyl CYP2D6 J real-time quantification sl gl 8

e GlhI Craale ¢y e sl (181).G)las V) 585k s 5y3haall ilslzall 0385 «CYP2D6
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O bl 355 L gydul) o gl &b gl clypaill Caay & Genome-Wide studies asuall (s5ia
5S4l (e Database of Genomic Variants aiasuall il clily sl 8 cluh sda Jia
National Center for Biotechnology Information Ligall Lags€ll cilagles p3add il
(193,194).(NCBI)

diplotype zsaall haelll #mw gl bioinformatics sl aaleslaal alasiul cuzla LS
(189-191).NGS =lily e 1ilael CYP2D6 J

cailly CNVS godll sae o aaSH Gon o e copal) dilas ehal diiyla 8 (il 258 38
Lallly ol Ll MLy YY) dres 8 dtal ) pseudogenes Al clis dsagg dsil
Aadall kel Al by il iy (5als Jaai ) head) Jaalll dan i 8 ighes s LaY) SN
) a3 )Ll s Gaeent Cinginns (5301 Y1 (117)¢ pimspal
CYP2D6 asis¥ (galall aall) ¢y 404s-6-3
o) a3 3 &5 pnad) cyiadl g alls s ) CYP2D6 1 pisal) adill den i & clidia) aass
el (AE (35 Of g clinical practice guidelines &y el dujlaall ciladse o Lads PGX
(DPWG 5 CPIC Jie ccladyal) (y5hae U (3o crionl Laafill e 13Laic) (gyadall Jaadll dan 5o 42yl
(154).CYP2D6 1 uall Jacill Blual ST jaeais ) ofinlal) i3S 255050 clyidally

1csha 530 CYP2D6 1 (galall ladill (et &k il
el Ges A€l LKA @A) daany ag -
i al e haplotype ol Ll zlhou @lidl o W&a Al dddl saas & -

(e sl PharmVar Ju) cilly sl Jle 13lael (star allele <) JY1) CYP2D6

L) s 120 oo ol Ally activity value caiaa) JiY) 208 ded laae 23a) -

copall ALl 233 e dnlad) clghall i 3G -
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Blaal) ae o A JSI il bl iy 3uyka e cuall diplotype zsaiell Jadill lasey A -
LAY AL e L]

o e IS AR e pes Gk o govell bl AS el s laaes 23a) -

Ade Liial) fadl) a3 AS mil e sagag s g cdade (e s Chelial dsag laaes 23 -

CPIC laiiye Jie Ty Cladpe shadial gisidy (palall balll Ala e w00 550 Ju -
.DPWG

Al Llal ) CYP2D6 J diall <l iail daa s (b deoiiusall &ileall Jadye 6 JSEY Coay

231 SsNPs B STARALLELE B  ALLELEGROUP  Bp ACTIVITY VALUE

S =

Wiz 187G+ CYPZD6*4 5z

E z 1000sT no functio 0

e =T ‘

E 2" DIPLOTYPE® * ACTIVITY VALUES * ACTIVITY SCORE * PHENOTYPE

i é CYP2DE *1,/%4 CYPIDG*1 =1 1+0=1 CYP2DE

E g CYPIDG 4 =0 intermediate
metabolizer

(al bai 1) CYP2D6 J Gral) Jaall) daasi 4kes .6 J<i)
Badwie St ana G oS Al (Ll Lalail of) cplill (e degenae diplotype IS o
(154) : jradl

Ly AS LGl as CYP2D6 (ad dasajell Talail) das il A50Y) 280 3 Joaall jadly LS
.DPWG 5 CPIC ladiye cauen gigidl) (5alil
CYP2D6 J Blaillfz il cuSAl Las) diaaf-7-3
@il L 80al) delaall 8 saiall PGX Al cilihsl) ale chlaal iST aal CYP2D6 ladl G
L) b)) Lmal e skl s 5y J¥ @l u o CYP2D6 ) saticed] calud)3)

a1 Bty 50 il Jagafll e A8 e sa apliy el 2o iy ) acilly (gyalha
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G Eabl Jﬁﬁjj ‘Jbéy‘) LB\)“'XM o ‘5.)_.-‘535\ ‘_,,JS‘— Jalaie) C'_a\yiL I dabhiaddl Qb.ﬁm\j ‘;Aj\ .“ uﬁ
(154).1a,.¢ 5 5,0l gene rearrangements clua

DPWG 3 CPIC @ladipe cas CYP2D6 I ;i) aaill (gl Jaalll Aan il el plaay) .3 Jsia

CYP2D6 cpal gotall alll dansi oo Alial | AS clap duali | clags | asily (gall Laadl
AS CYP2D6
*1/*1xN,  *1/*2xNb,  *2a/*2xNb, | >2.25 >225 | UM
*1x2/*9
*1/*10 1.25 1.25<x | NM
*1/*41, *1/*9 15 <2.25
*1/*1, *1/*2 2.0
*2x2/*10 2.25
*4/*10 0.25 0<x<|IM
*4/*41, *10/*10 0.5 1.25
*10/*41 0.75
*41/*41, *1/*5 1
*3/*4, *4/*4, *5/*5, *5/*6 0 0 PM
AS, activity score; CPIC, Clinical Pharmacogenetics Implementation Consortium; DPWG,
Dutch Pharmacogenomics Working Group; IM, intermediate metabolizer; N, duplicate
copies; NM, normal metabolizer; PM, poor metabolizer; UM, ultrarapid metabolizer
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Jilladl) *41| *17| *10| *69 *3 *5 *4 *2 *1 S| A
- 9.2 - 7.2 2.5 - - 7.2 - — | sequencing 97 cilasye | Ismail Al-Khalil et C1shyew
i (44) al., 2022 i
7.8* - 0 2.9 - 0 0.9 9.8 30.3 - SNaPshot 51 x| Fusellietal., 2004 C15hym
(43) )
3.8* 15.1 3.4 - - 2 9.6 31.3 - TagMan 145 REOA Mutawi et al., Csiyan
(217) 2021
_ - 9.2 | 134 - - - 6.8 7.6 - RFLP 250 ela guaye | Swadi et al.,(2201§; Osile
(Sl (8
- - - 8.5 - 11.1 -] 101 - - RFLP 200 czf | Elouilamine et al., (5l yioa
(216) 2020 )
L_gil uLL‘).a.u
- - - 31.9 - - - 0 - - RFLP 300 el Bagheri et al., Oyl
(176) 2015
- - - 6 - - 14| 113 353 37 RFLP 404 Jaf | Aynacioglu et al., il
(164) 1999
- 9.6 - 1.4 - - 31| 194 159| 373 TagMan | 37571 #* .| Del Tredicietal, G5l
chemistry- (156) 2018 o
based SESEL
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- 3 -1 428 1 -| 6.04 0.3 10.3 | 26.5| sequencing 1954 REOA Qianetal., 2013 Rt
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PCR: polymerase chain reaction, RFLP: restriction fragment length polymorphism
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Jsasll el . (hazard ratio for death, 0.760; 95% CI, 0.582 t0 0.993) o\S ¢s 8 P=0.044

A Overall
1.0+ Hazard ratio, 0.74 (95% Cl, 0.65-0.85)
$ P<0.001
& 0.8 Events: gefitinib, 453 (74.4%); carboplatin
~§ i plus paclitaxel, 497 (81.7%)
u
gﬁt_zi 0.6
[
5@ 0.4
£ Carboplati
= arboplatin
2 0.2 |p e
s plus Gefitinib
g paclitaxel
0.0 T T T T T 1
0 4 8 12 16 20 24
Months since Randomization
No. at Risk
Gefitinib 609 363 212 76 24 5 0
Carboplatin plus 608 412 118 22 3 1 0
paclitaxel

B EGFR-Mutation—Positive

¥ 1.0+ Hazard ratio, 0.48 (95% Cl, 0.36-0.64)
& P<0.001
= 0.8 Events: gefitinib, 97 (73.5%); carboplatin
-2 i plus paclitaxel, 111 (86.0%)
w
o
E“Tg 0.6
a2
@ 04
2 : -
= Carboplatin Gefitinib
] 0.2 plus
‘g paclitaxel
a
0.0 T T T T T 1
0 4 8 12 16 20 24
Months since Randomization
No. at Risk
Gefitinib 132 108 71 31 11 3 0
Carboplatin plus 129 103 37 7 2 1 0
paclitaxel

C EGFR-Mutation-Negative

Hazard ratio, 2.85 (95% Cl, 2.05~3.98)
P<0.001

Events: gefitinib, 88 (96.7%); carboplatin
plus paclitaxel, 70 (82.4%)

Carboplatin plus
paclitaxel

1.04
b3
G
.§ 0.8+
g
-
pE 05
a2
@ 0.4
z
S 02
2
> Gefitinib
& o0 ,
0 4
No. at Risk
Gefitinib 91 21
Carboplatin plus 85 58
paclitaxel

T T 1 T 1
8 12 16 20 24
Months since Randomization
4 2 1 0 0
14 1 0 0 0

D Unknown EGFR Mutation Status

1.0+ Hazard ratio, 0.68 (95% Cl, 0.58-0.81)
$ P<0.001
= 0.8 Events: gefitinib, 268 (69.4%); carboplatin
2 ’ plus paclitaxel, 316 (80.2%)
w
o
-
& g 0.6
a2
S a 04+
Z‘—? Carboplatin Gefitinib
e 0.2+ plus
L 2
° paclitaxel
a
0,0 T T T T T 1
0 4 8 12 16 20 24
Months since Randomization
No. at Risk
Gefitinib 386 234 137 43 12 2 0
Carboplatin plus 394 251 67 14 1 0 0
paclitaxel

s il gl Al caisishen sl s oyl 3R (a LAY L) qriagi e S illabia .7 S

EGFR: epidermal growth factor receptor
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Author, year Country/ | Study aim | Pts. no. | Study design | Histological Treatm | PS EGFR Outcomes
populatio subtype ent line mutation status
n
Yoshioka et al., Asian gefitinib vs. | 86 vs. RCT NSCLC 1t line 0,1 + 0S 34.9 vs. 37.3 mo.
2019(218) cisplatin/do | 86 (Exon 19 P=0.2
cetaxel deletion or exon
21 L858R
mutation)
Mok et al., 2009 Asian gefitinib vs. | 609 vs. RCT ADK 13t line 0-2 +/- PFS 9.5 vs. 6.3,
(IPASS)(144) carboplatin/ | 608 phase 11 P<0.001
paclitaxel 0S 18.6vs. 17.3
Fukuoka et al., Asian gefitinib vs. | 132 vs. RCT ADK 13t line 0-2 + 0S 21.9vs. 21.9, P=
2011 (IPASS)(14) carboplatin/ | 129 phase 111 0.99
paclitaxel
Shi et al., 2013 China icotinib vs. | 200 vs. RCT phase 11l | NSCLC >2M |ine | 0-2 +/- PFS 4.6 vs. 3.4 mo.
(ICOGEN)(121) gefitinib 199 P=0.13
AEs 61% vs. 70% P
=0.03
0S 13.3 vs. 13.9 mo.
Yang et al., China erlotinibvs. | 128 vs. | RCT phase Il | NSCLC >1%tline | 0-2 + RR 56.3% vs 52.3%
2017(219) gefitinib 126 (ADK>96%) (Exon 19 P =0.530
deletion or exon | PFS 13 vs. 10.4 mo.
21 L858R P=0.1
mutation) 0S 22.9 vs. 20.1 mo.

P=0.2
AEs 3/4 5.4% vs.
1.6% P =0.17

Table 5 continues on the next page
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Table 5. Continued

Paz-Ares et al., Internatio | afatinibvs. | 160vs. | RCT phase 2b | NSCLC 1% line 0,1 + ORR 72.5% vs.
2017 (LUX- nal, Asian | gefitinib 159 (Exon 19 56.0%; P = 0.0018
LUNG 7)(9) 59% deletion or exon | DCR 91.3% versus
21 L858R 87.4%
mutation) P =0.2372.
PFS 11 vs. 10.9 mo.
P=0.01
0S 27.9 vs. 24.5 mo.
P=0.25
AESs 56.9% vs.
53.5%
Mok et al., 2018 Internatio | dacomitinib | 227 vs. RCT phase 11l | NSCLC 1 line 0,1 + PFES 14.7 versus 9.2
(ARCHER nal, Asian | vs. gefitinib | 225 (Exon 19 mo. P <0-0001
1050)(116) 75% deletion or exon | OS 34.1 vs. 26.8 mo.
21 L858R P =0.04
mutation)
Ramalingam et Asian and | osimertinib | 279 vs. RCT NSCLC 1 line 0,1 Exon 19, 21. OS 38.6 vs. 31.8
al., 2020 non- vs. TKIs 277 p=0.04
(FLAURA)(119) | Asian AEs G 3/4 42% VS.

47%

+: positive; —: negative.
AEs: adverse events; ADK: adenocarcinoma; DCR: disease control rate; EGFR: epidermal growth factor receptor; NSCLC: non—-small-cell lung
cancer; ORR: objective response rate; OS: overall survival; PFS: progression-free survival; PS: performance status; Pts: patients; RCT:

randomized clinical trial; RR: response rate; SCC: squamous cell carcinoma; TKIs: tyrosine kinase inhibitors

(220) (s Jine : y2mal
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LLE o aBl)s Suzumura dwypy <yl WS (35). 4l CPIC cliasi s IM 1320 caual)
Jilaie s Jaai 2ags olg IM Bl e Jgganad) g8 *10/*10 il Ll i<y (M s NM coas3iy)
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1 AEY akEY il 34l Bl clpls % Byibal) )il A VY il diph | aaa AN b cal) and | Bpgand)
2 CYP2D6 % CYP2D6 e Al
Badadl it | UN [PM [ IM| NM | Gadagdl | Galali | a0 Al

o -| 84 291.6 - - | 131.6 | DigiTag2 60 | Sugiyama et al., 2015(35) o5l
Y -| NS [469.1 | 30.9 - - | 100 | PCR-RFLP + long- 55 | Takimoto et al., 2013(36) o5l
PCR
o - -1°20.1 | 69.6 59| 668 | 483 |RT-PCR 232 | Suzumura et al., 2012(40) o5l
y| - %63.6 | 436.4 46 68 63 | Direct sequencing 33 | Hirose et al., 2016(45) g
o NS 349 | 743 | 34.2 | Multiplex SNP 152 | Kwok et al., 2022(221) Ostisea
microarray
N - 0| 639 36.1 472 | 61.1| 555 |LongPCR (*5)and 36 | Kobayashi et al., o5l
PCR-RFLP (10%) 2016(222)
N - NS| NS| NS 46 62 | 16.5 | Matrix-assisted laser 59 | Maet al., 2017(223) st
desorption/ionization
time-of-flight
platform

Non-NM ¢ .cgaliall il g yea 5 %10.3 .7 . gisall Tl e eliy Calall Taall g # o 500 sl ca)d .3 .NON-PM .2 502l 2308 43t Fous !

IM: intermediate metabolizer, NM: normal metabolizer, NS: not specified, PCR: polymerase chain reaction, PM: poor metabolizer, RFLP: restriction
fragment length polymorphism, UM: ultra-rapid metabolizer.
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Materials and Methods 4ils)aly Caal) meia :(ualdd) Juadll=5
Gaanl) @y jea—1-5
12 Eiaal a2y s slial ol (aye 52l CYP2DE 1 GIKEN 233l cijas Al luhyd gy -
A8 genal) AugaY) ) B Bl B aY)
Ji) CYP2D6 1 PGX il il e 2l &l chlS) clejn diaed o liad) cluass jaa -

Gagads Sluagi ) deasill LIS cluhy i aaes (QUESI clabiae 830y (ibwSsaliy (526

......

LGl B iy dalleal) O Cpen b aaley 8 (S3) 5eY) (IIKAN ladaAl)
Gaadl) Aaaf-2-5
B il g 3 O adgiall ouimsall olaciivsly ransy G555 Haiia CYP2D6 J cad) Janadill (Kiths -
@l H)Sie IS axdisy CYP2D6 baudgyy iid (gl Ly dicdi/ilainyl sl ) -
lESY) Gliliang elaY) cililiasy Kol Lgaaly oyl oo
Gl Cilaaf-3-5
Lyl dlaay) -
Oy NSCLC (waye (53] Liadlal) cdLiasall
O Bgen b llyg CYP2D6 (s A &pycd) il pe daal SV UNY) il Calpaiad -
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prospective cohort study 48liawl Lads )y -
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. (il \‘éj

Gralall gl cadius 8 Sl gl

(Jena Bioscience® GmbH, Germany) sl o3 (0 LY Jie sate -

Sk oo 29 KAPA2G Fast ReadyMix PCR (master miX) foawd) mije safe -
(Kapa,Biosystems®, United States)

(forward and reverse primers) iwses s Sl jyia -

Jiaall slasS (EDTA) Ethylenediaminetetraacetic acid e (ssiad adll paad can

(4 ganl) N Zalal) Aigll jiia 3 Bagage Ay LGN B¢

LI €15 awaal Nanodrop spectrophotometer (silll iscall Cadall (elie

(MaestroGen®, Taiwan)

(SensoQuest® GmbH, Germany) (PCR) Ldll maail (Hla 3% Sles -

(Cleaver scientific Ltd®, UK) &Y 5Le< (D)l Slea

(Cleaver scientific Ltd®, UK) Liauiid) (358 4250 Ldlgll gt Slga
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PR Cun e loaiy agilile danliay pelsaiols Uiy Cudill () (odfuay caalall gl
relld M cJlady) uladd

Glalally clasted) JlSinly adiaa) 3 ol Cile 8 5l Aluadl) cilogladdl Junes (2

(2 L)) Cnll Dl Jlasialy QlsainVl Gyl e (anyall Lad Al

AL Gilpaally Aubls g dalally A yall alstally Apastiil (55SAY alas cAlinde dimye b 331 (3

el Slgal) e SR aa (G0 (and ) (4

S CT 2 eladl) gl daiii DA (e dolaall Lalil) L5lialll Sal) Alay aysll aas Janass (5
(b ebal dla () Gl oyl dn

2zl CT & cea llzg TNM 2530 ahe¥ el asll jlina cas apsll dlaje a3 (6
allaall (liaagy (L2 ledll JEN gyail) ¢ LA MRI o CT PET/CT 5l (asally ol
L ehal Gle 5l axe dla ) gl <) e CXR Bpm cavn ) o(Bakaall BN (g)a1)
(Aabs ehal da ) L) cleial) s (B

clesAll e pall Bl A DA e Als IS0 Bandl) Ay THC 5 anedl) Ll diaass (7

(Lasas dla ) llu (el Ll ) Badall Jashadl) Juaes (8
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liae (s sl e JLad¥) julee Goa raiye JS (e Bl a3 (e Ja 3 anan die Ji (13
(EDTA) Ethylenediaminetetraacetic acid eliwy) saes el o)) cpel S8 s
LA Jie ehal ol 2200 Bha da)a Banae calais
by bl Jabe gl e gals (CYP2DB ¢l G ISAI 333l ga5 (14
LA 305 ool & dadeaal) A$58) cladsd s B Jie sagie aladial BA) Jie L Jye -
nanodrop isdall cadall (ebie les alasiul (sl 280/260) asslas (JSe/)
.spectrophotometer
o) Julldll aladiinly lldg tduglladll SNPs ) e duglal) cpal) (e shalial) ot Jelis -
SNPs & sualse canss ally PCR «ilaiild standard targeted sequencing <aagicsd)
: 25 CYP2D6 o b

(rs1065852; NC_000022.11: g.42130692G>A) 100C>T -
(rs3892097; NC_000022.11: g.42128945C>T) 1847G>A -

(rs28371725; NC_000022.11: g.42127803C>T) 2989G>A -
sh9) reverse usally forward sl primers cilejiad) dodes 7 Joosll miash -
PCR cdleli Jagyds (Ale ol b lglies e Gl (grag custil Sl jie

(44,224-226). e\l cilatia Jlghaly Dle lal) ciligag

A (551a3 % 1.5 35 55,V Adla e PCR 1) cilaiia sy 2 5LoeSll (Dladll el -

i) (398 AN Al (mipny Aaall) libianll cagl & ethidium bromide s
claiiall s Jeli 7l e SEI UV

GmsSle A3 i b adall claiie cluld :Sequencing sl cilaiie dlads -

aladinl L) Al adll calanial 4083 g;g)j (Lugall Wy< «Jsw) Macrogen Inc.®
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Ol Ak cueadiud & PCR Jelis e Lailill cile yialls ANTPSs a5y EnzSAP™ )

ABI PRISM® s Jlaisls capillary electrophoresis sequencing syl AN

ABI PRISM® BigDye™ terminator cycle alalall sases 3730XI DNA analyzer

.CodonCode Aligner® ey alasiul 3l ciif 5 sequencing kit

A e ) ciladia Jighly cMe Wl clisgay PCR cdle i dag pdy Aiasally Anesdl) cilepdiall Joabedd .7 Jaa

Al §ygan
Loci 1847G>A 100C>T 2989G>A
Primer Forward 5'- 5'- 5'-
sequence GCCTTCGCC CCATTTGGTAGT | CCGTTCTGTCCCG
AACCACTCC | GAGGCAGGTAT | AGTATGC -3
G-3' -3'
Reverse 5'- 5'- 5'-
AAATCCTGC | CACCATCCATG | CGGCCCTGACACT
TCTTCCGAG TTTGCTTCTGGT | CCTTCTT -3
GC-3' -3'
PCR reaction | Forward primer 0.4 ul (4 pmol) 0.5 ul (5 pmol) 0.5 ul (5 pmol)
components Reverse primer 0.4 pl (4 pmol) 0.5 pl (5 pmol) 0.5 pl (5 pmol)
Genomic DNA 2 ul (50-70 ng) 2.5 ul (60-90 ng) 2 ul (50-70 ng)
Master mix 10 pl 10 pl 10 pl
Free nuclease 7l 6.5 pl 7l
water
PCR Initial 95° 5 min. 95° 5 min. 95° 5 min.
conditions denaturation
Denaturation 95° 30 sec. 95° 30 sec. 95° 30 sec.
Annealing 55° 30 sec. 60° 45 sec. 55° 30 sec.
Extension 72° 1 min. 72° 45 sec. 72° 1 min.
Final extension 72° 10 min. 72° 10 72° 10 min.
PCR cycles 35 36 35
Amplicon 355 bp 271 bp 340 bp
PCR: polymerase chain reaction
(227) : yradll

slasialy dladall chromatograms aday) clabadl il sehas W caladad) 5l 56l (15

Graoall bl sl e (Wi Technelysium Pty Ltd®) Chromas® 2.5 gl

& «(NCBI <l 522 e (M33388) nucleotide reference sequence <ulaiisl<qill

A claudl sequencing Aadal) ehal AU 28U Glecal Gsall Gasdll DA e 3hal
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Sl 105 95 8 Jshall miag Ldidgudl) GSH) il jglas (IS5 233 50 sl

e £95 355 Jgk PCR ilatia (b Batial) agal<il) 51)de AUCKY ciladadll .8 Jgaa

. 8leafiwall

NG_008376. | Star Allele GRCh38 db SNP Variant Impact
4, ATG (NC_00002
Start 2.11)
1784A>C 35* 42129008 rs200002499 No change
1791A>G 129*, 133* 42129001 rs76326664 No change
1824C>A 1*.003 42128968 rs754171670 No change
1847G>A 4* 42128945 rs3892097 Splice defect
1859C>T 4* 42128933 rs67780109 No change
1864- 58*, 36*, 145* 42128942 | rs72549356 174 _175insFRP
1865Ins. 42128943
1864- 40%, 147* 42128942 | rs72549356 174_175insFRPx
1865Ins. 421289 2
1870T>C 1.005* 42128922 rs111606937 No change
1888-1889 60* 42128903 _ - S183X
Ins. 42128904
1913+1914T | 130* 42128878 - C191L
>C+G>T 42128879d

elinsAG
1944G>A 37* 42128848 rs745365204 R201H
1977G>A 6* 42128815 | rs5030866 G212E
1977- 20* 42128817 _ | rs72549354 L213fs
1978Ins. 42128818
1979C>T 1.003*, 20%*, 124* 42128813 rs150163869 No change
1980T>C 20* 42128812 rs199535154 L213P
1996Del. 92* 42128796 No rs. L220fs
1999T>C 2*.023 42128793 rs28371713 No change
2018G>A 4*,030 42128774 rs368129875 No change
2021A>G 4*,030 42128771 rs1413970459 No change
PCR: polymerase chain reaction, SNP: single nucleotide polymorphism




98

el £33 271 Jsh PCR cilaiia b 3fjatial) aigal<ill 84,40 LCEY ciadall) .9 Jga>

I T IV,

NG_0083 | Star Allele GRCh38 dbSNP Variant
76.4, (NC_00002 Impact
ATG 2.11)
Start
64Del. C | 120* 42130728 - L22X
73C>T 47* 42130719 | rs267608313 | R25W
77G>A 43*, 46*, 146* 42130715 | rs28371696 | R26H
82C>T 22, 44, 142* 42130710 | rs138100349 | R28C
100C>T | 4*, 6%, 10, 36*, 37*, 47*, 52*, 54>, | 42130692 | rs1065852 P34S
57*, 64*, 65*, 69*, 72*, 87*, 94*,
95*, 99*, 100*, 114*, 132*, 142*
147*
102A>G | 15*, 85* 42130690 | rs151226748 | No change
108C>T | 15* 42130684 | rs143218187 | No change
124G>A | 12* 42130668 | rs5030862 G42R
125G>A | 71* 42130667 | rs118203758 | G42E
137_138 | 15* 42130655 | rs774671100 | L47fs
Ins. T 42130656
214G>C | 1*, 2*, 11, 14, 15, 17, 28, 35, 39%*, | 42130578 rs1080995 No change
40, 41, 42*,51*, 58*, 59*, 73*, 84*,
221C>A | 88*, 98*, 102*, 103*, 104*, 105*, | 42130571 | rs1080996 No change
111*,117*,121*,123*, 126*, 129*,
223C>G | 135+ 136* 138*, 141*, 144* 42130569 rs1080997 No change
227T>C 42130565 rs748737577 | No change
232G>C 42130560 rs29001518 | No change
233A>C 42130559 | rs28695233 | No change
235

PCR: polymerase chain reaction, SNP: single nucleotide polymorphism



http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs138100349
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs1065852
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs151226748
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs143218187
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs5030862
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs1080995
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e £33 340 J sk PCR cilaiia B 8jatal) aigdsil) Sajhe 4UCHY ladell) .10 Jgaa

NG_00837 | Star Allele GRCh38 dbSNP Variant
6.4, ATG (NC_000022.11) Impact
Start
2851C>T | 2%, 8*, 12*14*, 17*, 19*%, 21*, 28*, | 42127941 rs16947 R296C

29%, 30%, 32*, 40%*, 42*, 45*%, 46*,

51*, 55* 56*, 58* 59* 65* 69*,

73*%, 84*, 85*, 91*, 98*, 102*, 103*,

104*, 105%, 111* 114*, 115*, 117*,

121*, 123*, 125*, 126*, 128*, 129*,

133*, 135*, 136*, 138*, 141*, 146*,

149*
2854A>C | 24* 42127938 rs949717872 | 1297L
2870T>C | 123* 42127922 rs140671955 | L302P

4

2893A>G | 118* 42127899 - T310A
2928Del. 101* 42127846_42127864 rs730882170 | M321fs
2936A>C | 7* 42127856 rs5030867 H324P
2939C>T | 4G* 42127853 rs140513104 | P325L
2940G>A | 59* 42127852 rs79292917 | splice defect
2985G>A | 106* 42127807 rs192090178 | No Change
2989G>A | 32*%, 41*% 69*%,91*, 119*, 123*, 138* | 42127803 528371725 splice defect
3006G>T | 1* 42127786 rs187334823 | No Change
3031G>A | 46* 42127761 rs267608291 | No Change
3034G>A | 1* 42127758 rs539070953 | No Change
3073C>T | 4* 42127719 rs867265808 | No Change
3091G>A | 2* 42127701 rs149172985 | No Change

PCR: polymerase chain reaction, SNP: single nucleotide polymorphism

Gy asll) SNPs didss o ol ol Tacilly )l 034 1 pmne U9 uall Tadill 10a5(16

ceal haplotype &ladl Ll e Zaadl WY gues st .PharmVar cilalay

(ol JaTl) ol a3a8 ) ZCHN a3l (e diiea dids L Lo cilie Ally «CYP2D6

- CYP2D6*4 (100T, 1847A)

- CYP2D6*7 (2936C)

- CYP2D6*10 (100T, 1847G)

- CYP2D6*35 (1784C)

- CYP2D6*41 (100C, 2851T, 2989A)
- CYP2DG6*65 (100T, 2851T)

- CYP2D6*69 (100T, 2851T, 2989A)

: JBIS s
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<& CYP2D6*2 i aif e sangl 2851C>T KA a3l cacandl oilaydll laalll e
oel 8)5Saall il (e gl Gl Ala & (WT Jdll) CYP2D6*1 Jal¥) e LS . coual i)
(44,47).(La 3006G>T 2525 )
Caudle duhal g AS Ladl j)a Cles iyl e (oalall Lalll (52 :igatiall bdll (s (17
Lo ey ((*69 5 *65 5 *7 5 *4) (Ljecall) dadasll 5286 SV 0 ded e Gus (LgDlajs
*1) Akl Lesda BV 1 dad e Gon 6 o(*41 *10) dadal) Laisie BV 0.25
(A e IS0 Liaasd) AS Glea Gob ge aipidl (alall adlll laasy 238 (355 *2
Bluse Lalladl) 3 a IS s 8 PMS (D5 Gdinia oayal) 32 (154).CPIC wilalay Uy
b (1 N 0.25 50 AS OIS Ja 8 IMS ) 06l Jagies ((AS=0) Lical
tOfie sana (b el Ciida o525 1.25 0 AS S Jla & NMs 2Dl aaiaal
5ald ACH) Sl 1Y homozygous cisasdll dileie Uaas sas : 13Y) deganall -
PM Gjals Uasi 5f CYP2D6 (pal diuka sl
CYP2D6 (pual ZKEN ciladaill a2y csasll Callasia of WT Unai gaii :200) degandl) -

AM 5 NM Gialls tha

Common V5.0 spliall chilll juledd 45li) NCI clallhiad Gy cuiday culiadd)

G Js A (228).(CTCAEs) Terminology Criteria For Adverse Events v5.0

ECOG _ubae coen (i yall 2151 Alal) clats . 3la, Ul Bid) )5 i Gilgs kel il

Aaial) 5538 o 5l OS 8
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Bl IS b clady (5l Gasidl) @;i, Lyyiall Al sl :Follow-up 2yl 4atia (19

) (e 63 (el IS cial s U9) g0 8ypem siLEN il dBIL LAl ot

LY Alally (Digilly dhacaglly dalall daliy celsall siliall il (bl oyl
el Dllial) Aagiig (i sall

w

Response Evaluation Criteria In Solid Tumors ulas aladiul st s
s (CR) Complete Response iklS dilaial il e cudicay 1.1 laay! (RECIST)
eass 3k 5l (SD) Stable Disease s e sl (PR) Partial Response iy dilaiu)
O PR ) 48LaYL CR <¥\s gsana @ e ORR wie .(PD) Progression Disease
.SD 3 PR CR gsexe 4liass (DCR) Disease Control Rate (aj) le slaidl Jies

) (e s 3 dey Al sy IS BN o (e dniad

******

Anlidl (e syl g Uad) ol s (81 (e 850 Cigan Jing il e a3l Ll e OS

Acailly Brad i) agilly cilidg (L3l S ol 5 b EGFR (s Alls cilS (Sly (il
@l g Anlad)l clghaall uiny (oalally ual) Jaaill agl 335 caygll Allag Glsadly L yall
(g (o (e By (S cllag CYP2D6 (s & ppad) Lalil) e dzal SV AN sl

(&bl G5l Cargll) NSCLC o (uadiiin



102

Statistical Analysis duilaay) cdlalail-5-5
cilogledll Jlaal Zilee il ExCel JuS) il Jghs yme o g€l cilinly clildl el
SPSS Version galiy alaiul Zilasy) chlas¥) b cusal . JAsY) A (e Rl e (1

.24
foipag Chlas) alasils cuadly clild) casd :numeric variable e c e Als
standard (baall Cihai¥ly mean oleall laugiall (S5 e cuamjes descriptive statistics
35l @i ¥ ) bl range sadls median awsh i caadall g3680 il @l deviation
&35l ol eyl el awsgie s A3,laall independent T test i) T laa) aadiad . o alall
Bipag chloal il ol cusdl :nominal variable may) cliwd Al 8
Chi-square g @IS Lasl e\;ssu’\ ObSas gie aw S e cuiaye s descriptive statistics
SIS JLad) yules 3Ran Y 5 2%2 Glesandll culS Jla & Fisher’s exact test yés slasl ) test

cGle ganall o A5)laall (2

Hardy-Weinberg Equation § s sla dhlas aladinl s bar IS 18 cus cudd
e IS L) sl Eebls (HWE)

g Ayl L5l linzd) S5 3 CYP2D6 ol (yaldall Jaailly (ISEN 2360 56 (ghad
.C1 95% 5 OR lus

D) alhadaaly Gleganal) G Godll Candy b OLIS Gl aladiuls OS5 PFS cas
(DATAtab DATAtaD b by daaay aladiuly ple GLIS Gliaie cran) log-rank test b, ¢l

.e.U. Graz, Austria. https://datatab.net)



https://datatab.net/
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Uil uag (regression test, Cox-proportional hazard model) lass¥) Jidas @j

hazard jhld) i Gles ae Wl e &55)ally Luall Jalgall 5308 4aall waasl univariate

Qalselly Zall Jelgall multivariate Jelsel) sisie lasil Jiad galy «Cl 95% 5 (HR) Ratio

el s syl ilas 8 Llas) Al 13 Bl coyelal 5,2
:0.05 (o Jil P-value P ded il Jla 8 &las) Zial cld sy oyiel

dlee Ciylai—6-5

Ai5Ss Jlasd g8 :(SNP) Single Nucleotide Polymorphism sl asg ISE)N 2331 -
Glegenall (gaa) & %1 oo ST AN 18 s 05 oSy ¢ AT aialCy B Julid (e 3als
(46).331<2

o e Gl Balxie adlse e ALadd) Cilrie (e mie Cile sa :Haplotype ol Ll -
(46)- () a5l V) Gna ) aacal

JEall i o) goal) (3 Jeans S Ll Talady) daal 4k :Star Allele il da¥) - -
(46).(*25*1

(46)- Ll cliaal) Y Al gaal) Sdw Al :Genotype sl bl -

Os) Jie i) (520 Axipad) LS laodas ) 6L (ailad) sa :Phenotype (selall Ll -
(46).3053Y) Dliiaal Ay (520 5l 2l G5 5l Bl

2l Dadal) ciligiall g3 2891 :(NMs) Normal Metabolizers Dy 2l sl -
(154). 2D clajy) as

Lailill Clgiad) 553 2181 :(IMs) Intermediate Metabolizers iy dlall shigic -

(154). L i) clasiy) asl 2l
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Ly aaY dagaeal) L 453 318Y1 :(PMS) Poor Metabolizers a:dlaay) 6l sieca -
(154). )|

Y dhjsal Ll 463 AEY) :(UMSs) Ultrarapid Metabolizers Ldiuy) aalball gl -
(154). 4w clayy)

LAY a)laey-7-5

5 169 o35 J18) e aala b gpalal Cind) iGIAT Zial (e Aadlgall Uit 2es 23 il -
(3 alall) Al LIS ilag yd nd day Byaticeal) ABblga (mige S Jacly (2019 oY) 0588 1

saladll o @il 4Dty 1964 alad Siuds (Dley Uiy pall e cilehaY) guas canal -
LAl 2y

cclagleall Z2B 25,00l 5 -
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Results gl : pualid) Juadli—6
dull) Bygant dalad) cilaali-1-6
Bk il Gae 71 agie (NSCLC (iaie 100 Jladl) yuleae cidgind ) Zuh3l die ana &l
Cigyea 3t anya 145 8l (il (aipe 15 agie) EGFR 8k pgal (235 ol (0 29 5 EGFR
2l mllaall Cadall il o Auh) 8 i) Jsaa g Bahal) s g5 aaad L) sjakall dlls
(ol b b Qa3 ehal axe oyl dlatal (3Ra5 2 (ALes)
+) sasll mean oleall lavgiall gliy Gle 34-83 (el vie oyl jlac] sl
G0 agheat (e JSH5 (%64) HsSA (e mpall el IS e (11.704) 59.29 ((5laall Calaiy]
(%55) sl
A 5ygenl A38he gandlly Aalal)l ilicall 11 Jganll (i

Tl Bygand dudl pandlly dalad) cilacal) .11 Jgan

Characteristics Total N (%) | EGFR EGFR non-mutant P value
mutant n (%) | (WT+X) n (%)
Patient’s No 100 (100) 71 29
Age (year) Mean + SD 59.17+11.70 | 58.90+12.57 60.03+8.91 0.591
Range 34-83 34-83 40-79
Sex Male 64 (64) 39/71 (54.9) 25/29 (86.2) 0.003
Female 36 (36) 32/71 (45.1) 4/29 (13.8)
Region Capital 28 (28) 22 (31) 6 (20.7) 0.100
Coast 3(3) 3(4.2) 0(0)
East 16 (16) 13 (18.3) 3(10.3)
Middle 27 (27) 13 (18.3) 14 (48.3)
North 11 (11) 8 (11.3) 3(10.3)
South 15 (15) 12 (16.9) 3(10.3)
Smoking Yes 53 (53) 30 (42.3) 23 (79.3) <0.001
No 42 (42) 38 (53.5) 4 (13.8)
Previous 5(5) 3(4.2) 2 (6.9)
ECOG 0 3(3) 3(4.2) 0(0) 0.170
performance 1 73 (73) 47 (66.2) 26 (89.7)
status 2 9(9) 7(9.9 2(6.9)
3 13 (13) 12 (16.9) 1(3.4)
4 2(2 2(2.8) 0(0)
ECOG: Eastern Cooperative Oncology Group, EGFR: Epidermal growth factor receptor, WT: wild type
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il S5l say caalall gl ikt 8 I3V Gty (5 (B cupal A o5
) 3 i) Gaatll) ol sitine b o) dund 5o ST 3K5ally calysV) Aallaal dijgun B 2msl
el Ghliall el e el b Bgas (b (Lagw (B ahs¥) (dare e %60 Ga SI
Al Bgar (53 oyl pailad—2-6
Ll ADK el (o) 3530 %46 Jilie el 250 %54) Gylise i3l G apsll auags (IS
%94 Lail (%53) i) & G3 Emadl) AW culS L (%95) Aauedll L) Ciad (g (alial)
el e (TNM Gt s )y Zipajes Al ja) Bm S 2939 e (el (10

plaally (%39) cuall o SN \<e mall S cpuall sl 83 o S Sled ey
ity Gringe adiie Glhyw agadl daye 6 52) 0 (e SN (Sl s 7915 .(%30) ¢ Ldlls (%39)
el e %84 (ailhi (%37) Jilall 5lKa agaal asall el IS (BN (ST S ) (Aalall Jia
.(synchronous 4aljie Jils ae Gl ye) oand il vie saas JilE 2929 ae

sY3a 0 (o (EGFR 5k Julad agl callag Zuhyill placad e 151S Liange 290 i
Aoty Ciged ol 3L Ll (WT) Lk 8jdall agoal il Loasye 155 Elag) 8k agedl Loasye 71 oS
2l S sl 8 Bl Ala Jad Ay Gl 4T LAY ehal asad L) agal 8kl
EGFR 8k Llayl o (oempall g 5kl Alla gy 36 Lianpe 14 iy Clieca o e
5yikally (%61.97) 19 05yl adall 5yl Lgrpiily Aailill duatential) clyidall o gl clyehal) culs
als %11.26 Alal) e destaid) cahall dawi citliy (%22.53) 21 O5eSY) 3 L858R Akl
AL Bgan sl sl pailad 812 Joaall Jiadh (%0) (el ey v TTIOM 5yika Cafih
) lasaill) ilii-3-6

galdilall ciaall LY Bylily <5-1-3-6

-1.89 Ll 85las Janugia OS5 JSa/alyegili 34,7 Algjaall iliall 3 cnall B 58050 Jacegia aly
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Ll Bgan 53 sl paibad 12 Jgea

Characteristics Total N EGFR EGFR non-mutant P value
(%) mutant n (%) | (WT+X) n (%)
Patient’s No 100 (100) | 71 29
Tumor location
Right lung | Hilar 9(9) 7(9.9) 2 (6.9) 0.400
Upper lobe 29 (29) 17 (23.9) 12 (41.4)
54 (54) Middle lobe 5 (5) 4 (5.6) 134
Upper and middle (both) 10 1(3.4) 0(0)
Lower lobe 10 (10) 8 (11.3) 2 (6.9)
Left lung | Hilar 11 (12) 10 (14.1) 134
46 (46) Upper 20 (20) 14 (19.7) 6 (20.7)
Lower 15 (15) 11 (15.5) 4 (13.8)
Histology | ADK 95 (95) 68 (95.8) 27 (93.1) 0.260
Adenosquamous 2(2) 2(2.8) 0(0)
Large cell 3(3) 1(1.4) 2 (6.9)
Grade Gl 3(3.2) 1/65 (1.5) 2127 (1.4) 0.190
G2 40 (43.5) 31/65 (44.7) 9/27 (33.3)
G3 49 (53.3) 33/65 (50.8) 16/27 (59.3)
Unknown 8 6 2
EGFR Mutant 71 (71) 71 (100) 0 (0) NA
status WT 15 (15) 0(0) 15 (51.7)
Unknown 14 (14) 0 (0) 14 (48.3)
Clinical 3 6 (6) 2 (2.8) 4 (13.8) 0.57
stage 4 94 (94) 69 (97.2) 25 (86.2)
Metastasis | Bone 39 (39) 31 (43.7) 8 (27.6) 0.177
Site Another lung 29 (29) 22 (31) 7(24.1) 0.629
(single Pleura 39 (39) 30 (42.3) 9(31) 0.369
and/or Liver 26 (26) 22 (31) 4 (13.8) 0.085
combined) | Adrenal 15 (15) 12 (16.9) 3(10.3) 0.543
Brain 30 (30) 23 (32.4) 7 (24.1) 0.478
Lymph node 8 (8) 7(9.9 1(3.4) 0.432
Pericardial 2(2) 1(1.4) 1(3.4) 0.498
Ascites 1D 0(0) 1(3.4) 0.290
Metastasis | 0 6 (6) 2(2.8) 4 (13.8) 0.030
Number 1 32 (32) 18 (25.4) 14 (48.3)
2 37 (37) 29 (40.8) 8 (27.6)
3 17 (17) 15 (21.1) 2 (6.9)
4 5 (5) 4 (5.6) 1(3.4)
5 3(3) 3(4.2) 0(0)
Metastasis | 2 or less 75 (75) 49 (69) 26 (89.7) 0.041
Number 3 or more 25 (25) 22 (31) 3(10.3)
EGFR Exon 19 deletion 44 (44) 44 (61.9) 0(0) NA
mutation | Exon 21 (L858R) 16 (16) 16 (22.5) 0 (0)
status TIER 1 (19 deletion or 3(3) 3/71(4.2) 0 (0)
21 (L858R)
Exon 21 (L861Q) 1(1) 1/71(1.4) 0 (0)
Exon 18 G719C 1(1) 1/71(1.4) 0 (0)
Exon 18 G719A 4 (4 4/ 71 (5.6) 0 (0)
Exon 18 G719S 2(2) 2/ 71 (2.8) 0 (0)
Unknown 14 (14) 0/71(0) 14/ 29 (48.3)
WT 15 (15) 0/71(0) 15/ 29 (51.7)

ADK: adenocarcinoma, EGFR: Epidermal growth factor receptor, WT: wild type
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cleydall Le g (o 38a3-2-3-6
(delis It reverse primer ;.S g 5iag forward primer ;e ¢ yie) Sad) cileyiall diesi c.mﬁ
Sladill 2l e Leto US gty Assil Slatie 395 199 Jelis S s it gt 7o Pla 00
& 1847G>A A 38 5l 3951 uled 271 Jokas il 3 100C>T AN 23481 ) GaCay
K331 el 340 Jobay il 8 2989G>A AN a3 i 13931 Gelud 355 Yok geial
pa latie s ol 8 JSAN mlagh .7 Jsaall b Aerdiedll PCR Jelis dag ydy e yiall Juades

DY Sla aca PCR Jelis

Auhdl) gas 2 CYP2D6 I AChl) cladell) jilgi-3-3-

(ep)

elaiio) DN cilawall sequencing Aalall ¢fy) z 6 ¢NSCLC (e 100 J el el L_gﬁli

Slatiodl @l 1059 5 8 Jghaad) miass Addgid) ZUCEN cladaall jglae (I8 2303 50
B e jgn ag A0l Bamg ACE Cladas 8 i

%27.5 o35 iy 100C>T 585271 Joh geiiall b aaly (IS5 3 -

lajilss il 1977G>A 5 1847G>A 5 1784A>C : a5 355 Joku gitall b &K cladas & -
il e «%0.55 %11.5 5 %0.5

3006G>T 5 2989G>A 3 2936A>C 5 2851C>T : 25340 Jshn mitall 8 AUSE Cilades @j -
il e %15 %14.5 5 %0.5 5 %45.5 lajils il

Gl s Gl JEILs Lu))I Bgan b Aol a3l sd pe AT I8 S gl CalaSi ) -

aall g8 (539 slaial AU
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S00 bp
400 bp
300 bp
200 bp

100 bp

500 bp
40D bp
300 bp
200 bp
100 &R

340 bp

500 bp
400 bp

30C bp
200 Lp
100 bp

355 bp

(%1.5) 3ef Lda aa CYP2D6 (3a isdd PCR awiuiali cilaial ¢ ilugsll dlayl) .8 J<i
23l Adagives PCR st ilaia B 3931 (el 271 Jslay 100C>T SN a3aill diagis PCR i cilavine .2
ool 355 Uk 1847G>A (ISA a3aill dirgions PCR i cilaiia .C i3] sl 340 sk 2989G>A <)
TS
Gl Calliiey WT fiuadl Laall) 15 ae dadn€all G30CEI @ladadll jilgs 13 Jsonll miags
e K1 ganil Jilaiag

o Akl LAY @ladall chromatogram Ziuhdiu) clabie 115105 9 JK&Y) xiags

ADEN Glania) (e sl il (S
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(Casaih) Jilaiag cigasill Callitiag aslad) Jaaill) A diiad) Bl e dbaicall AACEN clakadll jilgi .13 Jsda

SNP WT N (%) Hetero. N Homo. N X SNP. Freq.
(%) (%) %
100C>T 61 (62.24) 19 (19.39) 18 (18.37) |2 27.5
1784A>C 96 (98.97) 1(1.03) 0 (0) 3 0.5
1847G>A 78 (78) 21 (21) 1(1) 0 115
1977G>A 99 (99) 1(1) 0 (0) 0 0.5
2851C>T 31 (31) 47 (47) 22 (22) 0 45.5
2936A>C 99 (99) 1(2) 0 (0) 0 0.5
2989G>A 74 (74) 23 (23) 33 0 14.5
3006G>T 98 (98) 2(2) 0 (0) 0 1

Hetero: heterozygous, Homo: homozygous, SNP: single nucleotide polymorphism, WT: wild type
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@ladas B3 539 sk CYP2D6 (3 (g3l cubed 355 b PCR itie Aladid clydind Jabada . 9 J<il

gl Baayg 43S

gl Jilaias GIA il Cilliias G/G pdlill adaay jedas 1847G>A 255l ang (KN 033 .
€ AIC s Callaieg AJA LA adassy seda 1784A>C gl aim g (SN 2340 b LAJA

PCR: polymerase chain reaction

GIA @l Cillaiag G/G wll adaasy jedas 1977G>A 255l amg (AE 2345
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c/c o T
4 = 0B B B BE R mE o B N EE2 0 §E E B =2 EH B [ I | m - 2 B B HE BE mam &
CCT & C 6 CALTAHA G ACC T G C G CRTRZR ACC T G T G CART R
G/G G/A AfA
b = = = = = = = = B = = - = = L " n " B = B B R = = B B R 1
G 6 6 A 6 6 B & & AR &6 & A A G G G L6 G 6 ARG R L ARG G C
AfA AfC
C ! @ I B M B B R E B H 1 H B s m @ = = = B B B |
CCTIT&AaARCERTITCTCG G C CI acCCTOCCG G
G/G G/T
dllll-llllllllIlll_;,_--ll
C 6 6 6 & ¢ C C C2r TG C 6 6 6 66 T C CCART

! ol

AUCE chadad dayl 3929 gk CYP2D6 ¢ a1 Lubed 340 skt PCR e dladid ¢yt Jabnia .10 J<i
LigalHl) By

B3N LD T/T Cagaadll Bilaiag C/T cagadl) Cillatiag C/C wSLEN adacyy sy 2851C>T aigl€ill auag o ISE 233 .2
GISE 238 .C L AVA @il Bliiay GIA Cigadll Cillaieg G/G plill adacy jelas 2989G>A a5 5ulSill aag ISR
3006G>T 255l am ISE 230 .0 LA/C Capafll Cillaiag AJA ilil abacy sl 2936A>C assiSill g
GIT sl allaiay G/G &3LAN adaasy ek

PCR: polymerase chain reaction

c/c c/T T/T

3 ASE 333 agag el CYP2DB (g5l oabad 271 Jsh PCR it Aladid pulpdind Jabaia .11 JSE
A gl
TIT gl ileias C/T Casasill Cillsiag C/C AN adassy jelay 100C>T asisel€il amg o ISEN 2341

PCR: polymerase chain reaction
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CYP2D6 ol (star alleles diaail) 1Y) haplotypes duilasll blal) jilgi-4-3-6

dulll) Bgas A

%39.5) 15 e #3535 %2 5 *1 dadagl) Aanda JVY) il L AuhI Bgan 8 Lhans VT 9 il

*75(%5) *695 (%11.5) *4 ikl 58l JNVYI 05 ol cpm 8 (@i i) e %0.55 %23

Jsaal) miash .(%9.5) *41 5 (%10) *10 diisl) dmisia JNY) st IS5 ¢(%0.5) *65 5 (%0.5)

Agie JS gilgig dadn€all daadl) JNYI 14

Ll Bygan b ARSI CYP2D6 U1 jilgi .14 Jsaa

Alleles Allele frequency (%) | Allele frequency (%) Allele frequency (%0)
All (n= 200 alleles) EGFR mutant (n= 142 alleles) | EGFR non-mutant (WT+X)
(n=58 alleles)
*1 39.5 36.6 46.55
*2 23 21.12 27.58
*4 11.5 14.78 3.44
*7 0.5 0.704 0
*10 10 11.26 6.89
*35 0.5 0.704 0
*41 9.5 9.15 10.34
*65 0.5 0 1.72
*69 5 5.63 3.44
Total 100 100 100
EGFR: epidermal growth factor receptor, NSCLC: non-small cell lung cancer

& CYP2D6 ¢pal (diplotype gsaall aalll) genotypes 4iial) blai¥) jilgi-5-3-6

Al Byga

Jsaall miagh ((%23) [ Y1 5o *2/*1 il Ldll (IS i Uaai 21 Zub)3 ods 8 Cai&

Agie S jilgie dadn€all dinall LW 15

L) bgas b CYP2D6 I Aipallal) Blai¥ll jilsi-6-3-6

Cialy duty IMS 2820 (%64) NMS (e Llle G palall Llall aus Zuh)) Sgen anpe 5553

Ahl Bygan 3 Zpalall LLAY) 55 16 Jsaal) miagh .PMS (e (%7) 4315 %29



113

L) Bgan B Lgia S ilgig daaical) Liial) alai¥) .15 Jgia

CYP2D6 Predicted | Alln EGFR EGFR non-mutant | P value
genotype phenotype | (%) mutantn | (WT+X) n (%)
(%)

1 *1/*1 NM 19(19) [12(16.9) |7 (24.0) 0.740
2 *1/*2 NM 23(23) | 13(18.3) | 10(34.5)
3 *1/*4 IM 9(9 8 (11.3) 1(3.4)
4 *1/*10 NM 2(2) 2(2.8) 0(0)
5 *1/*35 NM 1(1) 1(1.4) 0(0)
6 *1/*41 NM 6 (6) 4 (5.6) 2(6.9)
7 *2/*2 NM 8 (8) 5(7) 3(10.3)
8 *21*7 IM 1) 1(1.4) 0(0)
9 *2/10* NM 2(2) 2(2.8) 0(0)
10 | *2/*41 NM 33 3(4.2) (0)
11 | *2/*69 IM 1) 1(1.4) 0(0)
12 | *4/*4 PM 1(1) 1(1.4) 0 (0)
13 | *4/*10 IM 6 (6) 6 (8.5) 0(0)
14 | *4/*41 IM 1(1) 1(1.4) 0(0)
15 | *4/*69 PM 5(5) 4 (5.6) 1(3.4)
16 | *10/*10 IM 1(1) 1(1.4) 0 (0)
17 | *10/*41 IM 5(5) 3(4.2) 2 (6.9)
18 | *10/*65 IM 1) 0(0) 1(3.4)
19 | *10/*69 IM 2(2) 1(1.4) 1(3.4)
20 | *41/*41 IM 2(2) 1(1.4) 1(3.4)
21 | *69/*69 PM 1(1) 1(1.4) 0 (0)

Total 100 71 (100) | 29 (100)

(100)

EGFR: epidermal growth factor receptor, IM: Intermediate metabolizer, NM: normal
metabolizer, NSCLC: non-small cell lung cancer, PM: poor metabolizer, WT: wild type

L) Spgan b CYP2DB sy criwadl Jaalll (e daiiianal) 430080 Blaitl) il .16 Jsan

CYP2D6 predicted phenotype frequencies in Syrian patients with advanced NSCLC

Predicted phenotype All n (%) EGFR mutant n (%) EGFR non-mutant P value
(WT+X) n (%)

NM 64 (64) 42 (59.1) 22 (75.9) 0.272

IM 29 (29) 23(32.4) 6 (20.7)

PM 7(7) 6 (8.5) 1(3.4)

Total 100 (100) 71 (100) 29 (100)

EGFR: epidermal growth factor receptor, IM: Intermediate metabolizer, NM: normal metabolizer,

NSCLC: non-small cell lung cancer, PM: poor metabolizer, WT: wild type

HWE §sils-sd OJlsi-7-3-6
A AN e ol Al Sl adsially sBlaall I G A5l HWE 1 goje oS Ladl gl
e 100C>T ISAN 23l il Ll salaall sl 3 CGibail 5ns colsill el Ll cafiasal

callane Tadll filgi A mlias) dilie cusanil) Silsiag WT coladill jilgs 8 g i) an i cadsiall i3l
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i als HWE ae 38155 e SAN @ladadl) L &) WYl s oS . (P<0.0001) cigasl
Al LLaY) sl HWE ¢lss 17 Jsaal) el .adsial) sl oo aaliall G & Gl asag
LUK ladanll 228 gl 538 Ll

(HWE) g ils- sl 0158 iy CYP2D6 I il Jaailly dadisall SNPs g .17 Jgaa

SNP % Genotype Overall patients (n=100)
Observed n (%) Expected n (%) HWE
P-value
100C>T 27.5 cC 61 (62.24) 50.7 <0.0001
CT 19 (19.3) 39.6
TT 18 (18.3) 7.7
Missing 2
1784A>C 0.5 AA 96 (98.97) 96.0 0.959
AC 1(1.03) 1.0
CcC 0 (0) 0.0
Missing 3
1847G>A | 115 GG 78 (78) 78.3 0.751
GA 21 (21) 20.4
AA 1(1) 13
Missing 0
1977G>A | 05 GG 99 (99) 99 0.959
GA 1(1) 1
AA 0 (0) 0
Missing 0
2851C>T | 455 CcC 26 (25.5) 35.9 0.60
CT 69 (67.6) 49.2
TT 7 (6.9) 16.9
Missing 1
2936A>C 0.5 AA 99 (99) 99 0.959
AC 1(1) 1
CcC 0 (0) 0
Missing 0
2989G>A | 145 GG 74 (74) 73.1 0.46
GA 23 (23) 24.8
AA 3(3) 2.1
Missing 0(0)
3006G>T 1 GG 98 (98) 98 0.919
GT 2(2) 2
TT 0 (0) 0
Missing 0
HWE: Hardy-Weinberg equation, SNP: single nucleotide polymorphism
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L8)aal ghliall cuus adapal) ol LU cfadadl) LiSH-8-3-6

LKA cladall g 18 Jgaall el A0)snd) (laliall (pa Lilania dedacal) A0ICA] A ChbhdAl plg ok

19855 (yaa (puapall () Ay piad) AZb)ad) (ghalial) s AadISAY (galall daallly AUCHY cadedl) £565 .18 Jgan

Geographic region WT SNP n (%) Non-WT (heterozygous+ P value
homozygous) n (%)

100C>T
Capital 13/22 (59.1) 9/22 (40.9) 0.670
Coast 1/2 (50) 1/2 (50)
East 7/13 (53.8) 6/13 (46.2)
Middle 8/12 (66.6) 4/12 (33.3)
North 4/8 (50) 4/8 (50)
South 5/12 (41.7) 7/12 (58.3)

1847G>A
Capital 18/22 (81.8) 4/22 (18.2) 0.660
Coast 1/2 (50) 1/2 (50)
East 10/13 (76.9) 3/13 (23.1)
Middle 8/13 (61.5) 5/13 (38.5)
North 6/8 (75) 2/8 (25)
South 7/12 (58.3) 5/12 (41.7)

2851C>T
Capital 18/22 (81.8) 4/22 (18.2) 0.490
Coast 1/2 (50) 1/2 (50)
East 6/13 (46.2) 7/13 (53.8)
Middle 5/13 (38.5) 8/13 (61.5)
North 2/8 (25) 6/8 (75)
South 5/12 (41.7) 7/12 (58.3)

2989G>A
Capital 17/22 (77.3) 5/22 (22.7) 0.230
Coast 1/2 (50) 1/2 (50)
East 9/13 (69.2) 4/13 (30.8)
Middle 9/13 (69.2) 4/13 (30.8)
North 6/8 (75) 2/8 (25)
South 11/12 (91.7) 1/12 (8.3)

Predicted phenotype

Capital 15/22 (68.2) 7/22 (31.8) 0.780
Coast 1/2 (50) 1/2 (50)
East 8/13 (61.5) 5/13 (38.5)
Middle 7/13 (53.8) 6/13 (46.2)
North 4/8 (50) 4/8 (50)
South 6/12 (50) 6/12 (50)
SNP: single nucleotide polymorphism, WT: wild type
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Lahlll Spgan & OS LS Ll PFS crajsl) 3k ¢ &Y LANI-6-6

(12 J<3) il

overall 08
median: 14 months
95% Cl: 10.70-17.92

overall PFS B
© median: 6 months 3
g 95 % Cl: 4.86-7.14 E
(7]
b=

4 10 20 20 40 50 0 10 20 30 40 50
PFS (months) 08 (months)

No. at risk 67 22 6 2 2 1 No.atrisk g9 49 17 6 4 2
19205 ¢l Al e g A3SH Likdlg capsl) oballl (ha AAY L) (ulidl jule (IS cibiiada .12 <A

uuuuuu

Cl: Confidence interval, OS: overall survival, PFS: progression-free survival
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Al Bygas gﬁ cuiiidian ddajaall aliadd) .19 Jgaa

R

Adverse event All Grades | Grade 1 Grade 2 | Grade 3 Grade 4
Diarrhea 31 (44.3) 28 (40) 2 (2.9 1(1.4) 0 (0)
Skin rash (acne) 35 (50) 25 (35.7) 9 (12.9) 1(1.4) 0(0)
Dry Skin 12 (17.1) 10 (14.3) 2 (2.8) 0 (0) 0 (0)
Fatigue 1(1.4) 1(1.4) 0 (0) 0 (0) 0 (0)
Nail changes 4 (5.7) 4 (5.7) 0(0) 0(0) 0(0)
Dyspnea 1(1.4) 1(1.4) 0 (0) 0 (0) 0 (0)
Chest pain 5(7.1) 5(7.1) 0 (0) 0 (0) 0 (0)
Sputum 4 (5.7) 4 (5.7) 0 (0) 0 (0) 0 (0)
Pruritus 3 (4.3) 3 (4.3) 0 (0) 0 (0) 0 (0)
Anorexia 2 (2.9) 2 (2.9 0 (0) 0 (0) 0 (0)
Headache 1(1.4) 1(1.4) 0 (0) 0 (0) 0 (0)
Numbness 5(7.1) 5(7.1) 0 (0) 0 (0) 0 (0)
Back pain 3 (4.3) 3 (4.3) 0(0) 0(0) 0(0)
Joint pain 1(1.4) 1(1.4) 0(0) 0(0) 0(0)
Asthenia 1(1.4) 1(1.4) 0 (0) 0 (0) 0 (0)
Constipation 5(7.1) 5(7.1) 0(0) 0(0) 0(0)
Nausea 1(1.4) 1(1.4) 0(0) 0(0) 0 (0)
Abdomen pain 4 (5.7) 4 (5.7) 0(0) 0(0) 0(0)
Skin pigmentation 3(4.3) 1(1.4) 2(2.9) 0(0) 0(0)
Nail changes 4 (5.7) 4 (5.7) 0(0) 0(0) 0(0)
Weight gain 2(2.9) 2(2.9) 0 (0) 0 (0) 0 (0)
Aberrant eyelashes growth 1(1.4) 1(1.4) 0(0) 0(0) 0(0)
Eyelid edema 1(1.4) 1(1.4) 0(0) 0(0) 0(0)
Conjunctivitis 1(1.4) 1(1.4) 0(0) 0(0) 0(0)
Exacerbation of hemorrhoids 1(1.4) 1(1.4) 0(0) 0(0) 0(0)
Delayed wound healing 1(1.4) 1(1.4) 0(0) 0(0) 0(0)
Hair loss 5(7.1) 5(7.1) 0(0) 0(0) 0(0)
Edema 1(1.4) 0 (0) 0 (0) 1(1.4) 0 (0)
Jaundice 0(0) 0(0) 0(0) 0 (0) 0 (0)
Skin dimples 2 (2.9) 0 (0) 1(1.4) 1(1.4) 0(0)
Interstitial lung disease 0(0) 0(0) 0(0) 0 (0) 0 (0)
Grade 3/4 toxicity 4 (5.7) NA NA NA NA
Treatment interruption 4 (5.7) NA NA NA NA
Decreased number of WBC 0(0) 0(0) 0(0) 0(0) 0 (0)
Anemia 27 (38.5) 20 (28.5) 7 (10) 0(0) 0(0)
Thrombocytopenia 3(4.3) 3(4.3) 0(0) 0(0) 0(0)
Creatinine Clearance 1(1.4) 1(1.4) 0(0) 0(0) 0(0)
Aminotransferase increase 8/60 (13.3) 4/60 (6.6) | 3/60(5) | 1/60(1.7) | 0(0)
Increased bilirubin 0/58 (0) 0(0) 0(0) 0 (0) 0 (0)
Response after 3 months on gefitinib
Yes CR 1(1.72)
41 (70.68) PR 30 (51.72)
sD 10 (17.24)
ORR (CR & PR) 31 (53.44)
DCR (CR & PR & SD) 41 (70.68)
No Radiologic PD 14 (24.13)
17 (29.31) Death 4 (6.89)
missed 12

CR: complete response, PR: partial response, SD: stable disease, IM: intermediate metabolizers, NM: normal
metabolizers, PM: poor metabolizers, pts: patients, WT: wild type
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Effect of CYP2D6 predicted phenotype on gefitinib-induced toxicity N (%0)

Toxicity Predicted NM & IM PM OR 95% ClI P value
phenotype
diarrhea 28/64 (43.75) | 3/6 (50) 1.334 | 0.126-14.144 0.811
acne 31/64 (48.43) | 4/6 (66.66) 3.986 | 0.317-50.141 0.284
dry Skin 11/64 (17.18) | 1/6 (16.66) | 1.318 | 0.048-36.299 0.870
Anemia 26/64 (40.6) 1/6 (16.66) 0.170 | 0.012-2.422 0.191
Aminotransferase increase 8/64 (12.50) | 0/6 (0) >99.00 | <0.01—>99.00 >0.999
DCR 37/53 (69.81) | 4/5 (80) 1.032 | 0.036-29.647 0.985
Effect of 2989G>A polymorphism on gefitinib-induced toxicity N (%0)
Toxicity | 2989G>A GG & GA AA OR 95% ClI P value
Diarrhea 30/68 (44.11) | 1/2 (50) 1,371 | 0.058-32.270 0.845
Acne 33/68 (48.52) | 0/2 (0) >99.00 | <0.01->99.00 | >0.999
Dry skin 11/68 (16.17) | 1/2 (50) 0310 | 0.011-8.767 0.493
Anemia 27/68 (39.70) | 0/2 (0) >99.00 | <0.01—>99.00 >0.999
Aminotransferase increase 7/58 (12.06) | 1/2 (50) >99.00 | <0.01—>99.00 >0.999
DCR 40/56 (71.42) | 1/2 (50) 4475 |0.135-148.871 | 0.402
Effect of 1847G>A polymorphism on gefitinib-induced toxicity N (%0)
Toxicity | 1847G>A GG&GA |AA OR | 95%Cl P value
Diarrhea 30/69 (43.47) | 0/1 (0) >99.00 | <0.01->99.00 | >0.999
Acne 34/69 (49.27) | 1/1 (100) >99.00 | <0.01->99.00 | >0.999
dry Skin 12/69 (17.39) | 0/1 (0) >99.00 | <0.01—>99.00 >0.999
Anemia 27/69 (39.13) | 1/1 (100) >99.00 | <0.01->99.00 | >0.999
Aminotransferase increase 9/59 (15.25) | 1/1 (100) >99.00 | <0.01—>99.00 >0.999
DCR 40/57 (70.17) | 1/1 (100) >99.00 | <0.01->99.00 | >0.999
Effect of 100C>T polymorphism on gefitinib-induced toxicity N (%0)
Toxicity | 100C>T cc&cTt |TT OR | 95%Cl P value
Diarrhea 24/54 (44.44) | 6/15 (40) 148 | 0.331-6.682 0.605
Acne 28/54 (51.85) | 6/15 (40) 3421 |0.63718374 0.152
dry skin 10/54 (18.51) | 2/15(13.33) | 1.634 | 0.180-14.828 0.662
Anemia 19/54 (35.18) | 7/15 (46.66) | 0.274 | 0.061-1.233 0.092
Aminotransferase increase 8/47 (17.02) | 0/12 (0) <0.01 | <0.01—>99.00 >0.999
DCR 32/47 (68.08) | 8/10 (80) 0.440 | 0.044-4.396 0.485
Effect of 2851C>T polymorphism on gefitinib-induced toxicity N (%)
Toxicity 2851C>T CC&CT TT OR 95% ClI P value
Diarrhea 22/55 (40) 9/15 (60) 0.469 | 0.130-1.693 0.248
Acne 24/55 (43.63) | 11/15(73.3) | 0.383 | 0.100-1.473 0.163
dry Skin 8/55 (14.54) | 4/15(26.7) | 0.544 | 0.119-2.497 0.434
Anemia 21/55 (38.18) | 6/15 (40) 0.839 | 0.227-3.106 0.793
Aminotransferase increase 6/48 (12.5) 2/12 (16.66) | 1.548 | 0.162-14.767 0.704
DCR 31/45 (68.89) | 10/13 0.578 | 0.101-3.312 0.538

(76.92)

ClI: confidence interval, DCR: disease control rate, OR: odds ratio, IM:

normal metabolizer, PM: poor metabolizer

intermediate metabolizer, NM:
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PFS crassh L3kl (e &0 L) e CYP2D6 d (ASill ablil) Lil-7-6
eosl) 3L e LAY Ladly Cgaliall ladlll 5l CYP2D6 cpad (KA a3y iyl dllia o o
(13 J<&) PFS
PFS cragl) L3kl (e LIAY Lad) e Lpyid) Jalgal) Lil-8-6
EGFR ik sy (el 3530 3 apsll alagiy (1 ¢0) saiall &8I Allally (o) Guinll das)
(5)sSH) Guialls Ljlae Jshal PFS e da )l L5500l Alasally 19 05uSY L adall 5k Elaly el
syl sy AxSLAN e EGFF @il Zulagly el 4500 ciall asll adagis A5l 430021 dllally
(14 JSBY) iy ggb SLaals ellyy i) e (GBI 23,00 Alsally 21 (sSYL LB5BR kil
i Ajlie cpidaal die yuadl PFS Jtrend dejs asag la SML jaas .clily g4 jlasly Jsbl PFS s
(15 J<&) (log-rank P=0.052) (pisadll

A G aysll alagis (1 <0) saiad) &) Allally (o) Guinll) Jalse 83e G g a2l e
Gl (Aaabl) 85y Alasally 19 (9uSYL Cadall Bjia Eladdy inil&l) EGFR ika Eladly oyuad
G ekl sdadly 2yl cox-regression Llaal Gl dog rank Lol &las) £l ae Jshl Ly
(6 Jalgall & &5 ol Wiy (PFS 53l oldasiyy Pliies (Dlale Lot sl 281851 Allally (o) ainl
S sl sl 3 Ulee Des 12 &) Al PFS bwgie o€ Gua PFS e &3)N) ded
9 sxall LY Al (593 sal PFS Lawgie o\S5 ¢(HR=2.055, 95% Cl 1.12-3.75, P=0.019)
(HR=2.293, 95% CI 1.24-4.21, P=0.008) &uadl &51aY) Alall 590 gl el 3 Jilae yeal

21 Jsaall)
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A predicted phenotype B predicted phenotype
08 p=0.250 [ ~* NM,median PFS:6 months 1 08 —=— NM &IM, median PFS: 6 months
s —— IM, median PFS: 3 months | P=0.451 s —— PM, median PFS: 6 months
g p=0.158 | _._ PM, median PFS: 6 months 3 P=0.336
@ 06 @ 06
< Log Rank (total) P=0.299 [
g £
g os 8 o4
S o«
02 02
1 o—1
o 10 i E) 0 C No.avrisk © 10 F 0 50
No. atrisk PFS (meonths) PFS (months)
NMo 38 13 4 1 0 NMEM 61 20 5 1 1 0
™ 23 7 1 0 0 o 2 6 2 1 1 1 1
Mo 6 2 1 1 1 1
1 1
D 29896>A
. 2989G>A —— GG &GA, median PFS: 6 months
. 08 P=0.182 [ —=— GG, median PFS: 6 months = 08 —+ AA, median PFS: 3 manths
g —e— GA, median PF5: 9 months | P=0.944 £ P=0.564
2 s P0.679[ AA, median PFS: 3 months & 05
5 Log Rank (total) P=0.422 5
% H
2 o4 g o4
[ @
02 02
N o 10 20 30 40 50 N o 10 20 30 40 50
No. at risk PFS (months) Mo. atrisk PFS (months)
16 4 1 1 0 GGE&GA 65 b 6 2 2 1
GA 14 6 2 1 1 1 AA 2 ] o o o o
M2 o 0 0 0 0
1
E 18746>A 18476>A
_on p-o.gos [ % median PFS: 6 months _os —_ GGEGA:madiinFFS:Emunths
[ —=— GA, median PFS: 3 months | P=0.662 [ —— AA, median PFS: 6 months
£ pP=0.752 | £
1 —=- AA, median PFS: 6 months 5 P=0.676
'f_: oe Log Rank (total) P=0.901 g oe
H £
204 § o4
[ @
02 02
o 1 I c T
10 w0 30 40 50 0 20 30 0 50
No. at risk PFS (months) No. at risk PFS (months)
GG 47 15 4 1 1 0 GG &GA 6B 22 ) 2 2 1
GA 19 7 2 1 1 1 an 1 0 0 0 0 0
A1 0 o [ 0 0
1 1
G 100C>T H 100C>T
p0ses [ €C, median PFS: 5 months —+— CC & CT, median PFS: 6 months
_os - o CT, median PFS: 6 months | P=0-778 _ o8 —+— TT, median PFS: 6 months
g P=0.622 [ __ 1T, median PFS: 6 months s P=0.613
z
2 06 Log Rank (total) P=0.880 @ 06
§ 5
5 i
g- 04 B 04
o &
02 02
‘—l =
o '] 10 20 30 40 50 - 0 10 20 30 40 50
No. at risk PFS (months) No. at risk PFS (months)
cc 36 10 3 1 1 ] ccac 52 16 4 1 1 0
a1 [ 1 0 0 0 T 2 1 1 1
T 14 5 2 1 1 1
1 1
| 258167 ) 2851CT
P=0.703 [ ~ OC median PFS: & months —= CC&CT, median PFS: 6 months
_— peo3sa |~ CTmedianPFSiGmonths | P-0.469 5 08 —— 1T, median PFS: 6 months
- - | —— TT, median PFS: 6 months H o021
308 Log Rank (total) P=0.446 3 o8 N
c c
S s
£ €
204 % 04
& o
02 0z
o
o 20 30 0 £ ) B
No. at risk PFS (months) No. at risk PFS (months)
e 2 8 2 o o a ccker 52 18 6 2 2 1
o 0 10 4 2 2 1 . 15 n o 0 o 0
™ 15 4 o o 0 o

3 CYP2D6 I A<kl alaitly 43,000 Jalasdil Uy coaysh skl (e AN LA jula (SIS ciliaia .13 (<A

cuiidin (A0 ) Al dape

O

Lebalaily g yal) ZUCEN a3l L1 3 G5 E 5 C - pasine NM 5 IM Uilia PMLB g jad) &3jalal) Lla¥) paes A
Cndine Cisanill alitiag LN £ 5 ilae Cagmail Jilia ) Adiae AN a3 g H s Fy D L 2DE) dal)

IM: intermediate metabolizer, NM: normal metabolizer, OS: overall survival, PFS: progression-free
survival, PM: poor metabolizer
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1 1
Sex performance status
e 08 —— female, median PFS: 12 months ERS —  fit(1,2), median PFS: 9 months
= — i . Z N .
E . male. median PFS: 3 months 5 ——  unfit(2-4), median PFS: 3 months
w X
c Long Rank P<0.001 ‘g Long Rank P<0.001
£ =
2 04 204
I &
02 0.2
0 10 20 30 40 50 o 10 20 30 40 50
PFS (months) PFS (months)
1 1
EGFR mutation status common EGFR mutation
08 —  common, median PES: 6 months T —-— exon 19 deletion, median PFS: 9 months
E ——  uncommon, median PFS: 3 months g —— exon 21 (L858R), median PFS: 3 months
< ' )
@ 06 Long Rank P=0.038 @ 0s Log Rank P=0.030
< 5
£ =
S04 204
& &
0.2 0.2
o o 1
10 20 30 40 50 0 10 20 30 40 50
PFS (months) PFS (months)
1 1
lung clinical stage
5 °° —— left, median PFS: 9 months = 08 —« stage 3, median PFS: 6 months
2 —— right,median PFS: 5 months = —— stage 4, median PFS: 2 months
@ oe Log Rank P=0.029 @08 Log Rank P=0.042
s s
= £
g 04 § 04
a @
0.2 02

10 20 30 40
PFS (months)

50

10 20 30 40
PFS (months)

LAl aye B (Ghas) gy Sine) Aipp Jalsnd Uy coapsl) sall) e LAY LA jule (DUIS ciliata .14 J<&)

PFS: progression-free survival
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1 . 1
A smoking histologi d
o5 —— no, median PFS: 9 months BD . . 1stologic g-ra N
s — yes, median PFS: 3 months 5 —— high grade (G3), medla.n PFS: 3 months
z Log Rank P=0.052 z —— low grade (G1, 2), median PFS: 6 months
» 08 @ 08 Log Rank P=0.521
<} 2
k= =
g 04 2 04
T I
02 02
0 1] 10 20 30 40 50 0 10 20 30 40 50
No at risk PFS (months) No at risk PFS (months)
no 41 16 6 2 2 1 highgrade 29 9 2 1 1 0
yes 2% 6 0 0 0 )
lowgrade 32 10 4 1 1 1
(61, 2)
1 1
C metastases number D age (years)
—— 2 or less, median PFS: 3 months —« 65, median PFS: 9 months
= 0.8 - . _ o8 ’ )
g —— 3 or more, median PFS: 9 months 5 —— <65, median PFS: 3 months
5 Log Rank P=0.966 H Log Rank P=0.115
® o8 » 06
o [ =4
g g
S04 204
o pug
o
02 02
L 10 20 30 40 50 S 10 20 30 40 50
No at risk PFS (months) No atrisk PFS (months)
Zorless 45 13 5 2 2 1 »65 25 10 5 2 2 1
3ormore 22 9 1 ) o o 265 42 12 1 o 0 0
1 gefitinib line
E —— 1st, median PFS: 9 months
P=0.280 [ '
_ 08 —— 2nd, median PFS: 3 months | P=0.770
s P=0.290( )
5 —=— >2nd, median PFS: 3 months
'g e Log Rank (total): P=0.411
e
S 04
a
02
1‘11__
=31
o 0 10 20 30 40 50
No at risk PFS (months)
1st 43 18 5 1 1 1
nd 15 3 1 1 1 0
sond 4 1 0 0 0 0

s b (Gilas) g Bna ) Ly Jalgad Uiy crapsll oobil) (oo AIAY LEA pile LIS cibiata .15 J<il

PFS: progression-free survival

Cuidan 1580 cpdl) A
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O ABA L) B i3l Lpsidl Jalgally CYP2D6E I Al a3l ciiall aiaiag el disg Juladl) 21 Jsaa

Univariate analysis PFS Multivariate analysis PFS

Variable* HR 959% CI Pvalue | HR 95% CI | P value
Predicted IM & NM | 1.00 (ref) - 0.426 - - -
phenotype PM 1.341 0.67-2.57 - -
2989G>A GG & GA | 1.00 (ref) - 0.616 - - -

AA 0.696 0.16-2.87 - -
1847G>A GG & GA | 1.00 (ref) - 0.715 - - -

AA 1.204 0.44-3.25 - -
100C>T CC&CT | 1.00 (ref) - 0.652 - - -

TT 1.152 0.62-2.13 - -
2851C>T CC&CT | 1.00 (ref) - 0.357 - - -

TT 1.150 0.85-1.54 - -
Sex male 1.00 (ref) - 0.003 1.00 - 0.019

(ref)
female 2.199 1.30-3.71 2.055 | 1.12-
3.75

smoking No 1.00 (ref) - 0.091 - - -

Yes 0.674 0.61-1.03 - -
lung right 1.00 (ref) - 0.065 - - -

left 1.630 0.98-2.69 - -
EGFR uncommon | 1.00 (ref) - 0.076 - - -
mutation common | 1.36 0.96-2.14 - -
status
common Exon 21 1.00 (ref) - 0.075 - - -
EGFR (L858R)
mutation Exon 19 1.808 0.94-3.46 - -

deletion
PS Unfit (2-4) | 1.00 (ref) - 0.002 1.00 - 0.008

(ref)
Fit (0, 1) 2.367 1.36-4.09 2.293 | 1.24-
4.21

Clinical 3 1.00 (ref) - 0.094 - - -
stage 4 0.292 0.69-1.23 - -
*. Polymorphisms and predicted phenotype along with clinical factors that showed statistical
significance in log-rank tests were included in the univariate analysis.
Cl: Confidence interval, EGFR: epidermal growth factor receptor, HR: hazard ratio, IM:
intermediate metabolizer, NM: normal metabolizer, PFS: progression-free survival, PM: poor
metabolizer, PS: performance status
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A
s 5 1
predicted phenotype B predicted phenotype
pe01so[ NM, median OS: 14 months —— NM &M, median 0S: 13 months
_ 08 —s— IM, median OS: 12 months | P=0.515 08 —=— PM, median 0s: 17 months
5 P=0.194 [, pm, median 0S: 17 months K] P=0.350
g E
@ 06 @ 08
5 5
< £
2 )
g 04 g 04
@ &
02 -—1_;;—[ 02
Log Rank (total) P=0.237 1
o ] 10 20 30 40 50 0 10 20 30 40 50
No. at risk OS (months}) No, atrisk 0S8 (menths)
0 30 2 4 3 1 M E M 63 a5 16 5 3 1
™ 23 15 4 1 0 0 om 6 5 1 1 1 1
oh 6 5 1 1 1 1
1 2989G>A 1 2989658
< P=0.188 [ 5% median OS: 12 months b —=— GG & GA, median OS: 13 months
—+—GA, median 0S: 17 months | P=0.392 Al
08 P=0.600 [ AR dian OS: 21 th 08 —=— AA, median OS: 21 months
3 —+— AA, median OS: 21 months. ’ P-0.494
H z
@ 06 3 08
5 5
= T
g 5
g 04 a 04
@ a
02 02
Log Rank (total) p=0.304
[ ) EJ a0 50 10 2 3 40 50
No. atrisk OS (months) No. at risk 0S (months)
o6 52 Ed 12 2 2 1 66&GA 67 a8 16 6 4 2
Ga 15 1 4 4 2 1 Ah 2 2 1 0 0 0
An 2 2 1 0 0 0
! 1847G>A 1
E > 1847G>A
p=0.43g [ —*— GG median OS: 14 months peo.g53 —— GG & GA, median OS: 13 months
08 —— GA, median OS: 12 months - s e A modian O5: 18 months
5 P=0.653 [~ An,median OS: 18 months = - -0.887
H g =0,
5 Log Rank (total) p=0.833 z
5 g
P 06 @ 06
§ §
g £
g os g o4
Iy o
o o2 H
10 20 £ 40 %0 o i ) 30 20 50
No. atrisk 0S (months) No. at risk OS (months)
66 49 % 14 5 3 1 G6&GA 68 49 17 6 4 2
oA 19 13 3 1 1 1 an 1 1 0 0 0 4
an 1 1 0 0 0 []
1 1
G H 100>T
100C-T —+— CC &CT, median 05: 16 months
—— : o8
Pl P=0.945 €€, median 0S: 14 months . —— €, median 0: 13 months
E —+ CT, median OS: 13 months | P=0.978 z P-0.052
3 08 P=0.734 [ —« TT, median OS: 16 months & 08
5 s
= 4
8 5
§ 04 go4
o a
02 02
Log Rank (total) p= 0,933
10 20 © 50 o 0 20 30 W E]
No. at risk 08 (months) No. atrisk 08 (months)
cc 38 ] 1 4 3 1 ccRCT 54 38 15 s 3 1
o 16 10 4 1 0 0 m 14 1 2 1 1 1
™ 14 1 2 1 1 1
1 1
I 285161 ) 285167
P=0.494 [ —== CC, median 0S: 12 months —=— CC &CT, median OS: 14 months
_ o8 —— CT, median 05: 16 months | P=0:48% _ o8 —— T, median OS: 12 months
g P=0.248 g
£ [ —e— TT, median 0S: 12 months H P=0.241
@ 08 Log Rank (total) P=0.452 @ 06
< =
s s
T €
5
£ o4 g 04
@ @
02 02
[ 2 EY o 50 0 0 0 W0 B
No. atrisk 08 (months) OS (months)
cc 3 16 7 1 0 No. at risk
o 3 s 7 " 3 2 ccaer 54 a 14 s 4 2
e 15 9 3 1 o o m 15 9 3 1 0 o

152 () Ayl uapa (b CYP2DB I Sk adadlly 43sa Ul Jalasdid Uiy 4l) L ple (DS ciliada .16 JS&)
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O

Lebalaily g yal) ZUCEY a3l 1 3 G5 E 5 C - padine NM 3 IM Uilia PMLB g yal) &3palal) LLa¥) paes A
Cndine Cisanill alitiag LN £ 5 ilae Cagml Jilia ) Adiae AN a3 g H s Fy D L2DE) dal)
IM: intermediate metabolizer, NM: normal metabolizer, OS: overall survival, PM: poor metabolizer



126

>

Proportion Survival

(@]

Proportion Survival

1 1
B
08 sex 08 performance status
—— female, median 0S: 17 months K —— fit (0, 1), median 0S: 17 months
oe —— male, median 05:11 months S —— unfit (2-4), median OS: 6 months
0.6
Log Rank P=0.002 Lg Log Rank P<0.001
=
04 204
s
I
0.2 0.2
o 0 10 20 30 40 50 o 1] 10 20 30 40 50
0S8 (months) 0S8 (months)
1 1
D clinical stage
08 EGFR mutation status T o8 —— stage 3, median OS: 2 months
—+— commom, median OS: 14 months & —— stage 4, median 0S: 14 months
06 —— uncommon, median 0S: 6 months © Log Rank P=0.002
Log Rank P=0.047 =
04 5 04
o
02 0.2
[ 0
0 10 20 30 40 50 0 10 20 30 40 50
0S8 (months) 0S (months)

b 1980 i) A daye B (Uolas) lgr Sina) Lpupmn Jalgal Uiy A LA jile (DS ciliiate .17 J<i)

EGFR: epidermal growth factor receptor, OS: overall survival
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1 1
A smoking 8 histologic grade
s —— no, median 0S: 14 months 08 —— high grade (G3), median 0S: 12 months
g —« Yyes, median 0S: 13 months E: —— low grade (G1, 2), median 0S: 14 months
@ 06 Log Rank P=0.237 % 06 Log Rank P=0.413
5 5
5 €
Sos g 04
@ @
02 02
"~ 10 20 30 40 50 o 10 20 30 40 50
No. atrisk OS (months) Mo. at risk 0S (months)
no a1 32 11 4 3 2 lowgrade 3 27 10 3 1 1
yes 23 18 6 2 1 0 iG1.2)
high grade 31 19 6 3 3 1
(63)
1 1
C common EGFR mutations D lung
5 o8 —— exon 19 deletion, median 0S: 14 months 5 08 —— right, median 0S: 16 months
z —— exon 21 (L858R), median 0S: 12 months = —— left, median 0S: 12 months
'E 06 Log Rank P=0.320 E 06 Log Rank P=0.156
£ =
g g
o 04 S 04
[N a
02 02
0 10 20 30 40 50 N 1] 10 20 30 40 50
No. at risk 0S (months)
. k OS (months)
exon 19 43 3 13 5 3 2 No-at s
deletion right 35 23 8 4 2 1]
exon 21 21 . 4 . . o eft 34 27 9 2 2 2
L858R S
¢ ) gefitinib line
1 1 P=0.556 [ —— 1st, median OS: 13 months
E metastases number F [ —— 2nd, median 0S: 12 months | P=0.235
—— 2 or less, median 0S: 13 months P=0.110 i o
E — 30r more, median OS: 16 months 5 ~>2nd, median OS: 22 months
z ’ : £ Log Rank (total): P=0.417
®Bos Log Rank P=0.822 3 os
& c
g :
8 5
004 2 04
o a
02 02
———————3
| S—-
b 10 20 30 40 50 Yo 10 20 30 40 50
No. at risk 0OS (months) No. at risk 0OS (months)
2orless 47 34 10 6 4 2 1st 50 34 13 5 3 1
3 or more 22 16 7 0 0 0 2nd 15 12 2 1 1 1
sand 4 4 2 0 0 0
1
G age (years)
5 08 ~== >65, median 0S: 14 months
H <65, median 0S: 13 months
5
lg 06 Log Rank P=0.098
£
5
o 04
o
02
o 0 10 20 40 50
No. at risk 0S (months)
>65 26 19 9 5 3 2
<65 43 31 3 1 1 0

1925 ) A apa (b (Ldlan] g Bina ) Lpupen Jalgad Uiy A2SH LAM pla ¢BLIS cibiaia .18 J<i

s

O

EGFR: epidermal growth factor receptor, OS: overall survival
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an A0S L) A 855a0 Ly Jalsally CYP2D6 3 ASEY addll ciaial) adaiey ikial) sag Juladl) 22 Jgan

......

Univariate analysis OS Multivariate analysis OS
Variable* HR 95% ClI P value HR 95% P
Cl value
Predicted IM & NM 1.00 (ref) - 0.356 - - -
phenotype PM 1.617 0.58-4.47 - -
2989G>A GG & GA 1.00 (ref) - 0.469 - - -
AA 2.080 0.28-15.07 - -
1847G>A GG & GA 1.00 (ref) - 0.892 - - -
AA 0.933 0.34-2.51 - - -
100C>T CC&CT 1.00 (ref) - 0.954 - - -
TT 1.019 0.53-1.92 - - -
2851C>T CC&CT 1.00 (ref) - 0.258 - - -
TT 1.191 0.87-1.61 - - -
Sex male 1.00 (ref) - 0.006 1.00 (ref) | - -
female 2.068 1.23-3.53 2.97 1.60- | <0.001
5.50
smoking No 1.00 (ref) - 0.257 - - -
Yes 0.861 0.66-1.11 - -
lung right - - - - - -
left - - - -
EGFR mutation | uncommon 1.00 (ref) - 0.060 - - -
status common 1.473 0.98-2.20 - -
common EGFR | Exon 21 - - - - - -
mutation (L858R)
Exon 19 - - - -
deletion
PS Unfit (2-4) 1.00 (ref) - <0.001 1.00 (ref) | - <0.001
Fit (0, 1) 3.332 1.91-5.78 4.184 2.18-
8.02
Clinical stage 3 1.00 (ref) - 0.010 - - 0.270
4 0.142 0.32-0.62 0.419 0.89-
1.967
*. Polymorphisms and predicted phenotype along with clinical factors that showed statistical significance in
log-rank tests were included in the univariate analysis.
ClI: Confidence interval, EGFR: epidermal growth factor receptor, HR: hazard ratio, IM: intermediate
metabolizer, NM: normal metabolizer, OS: overall survival, PFS: progression-free survival, PM: poor
metabolizer, PS: performance status
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CYP3A4 iy Liajae Laié daly Jaie A6 (il i .(bisoprolol &b sy metoprolol

&b aslss amlodipine il o) CYP3A4 IS, asl aye 3 G s 3 «(phenytoin)
.CYP3A4 1 Usie ane (of 5t ol «(atorvastatin

Clajse of CYP3A4 o CYP2D6 e Jslii ol vie Wilias) Loy Tine (3)lsh 2alsi ol

......

Response n (%) | Progression n (%) P-value

CYP2D6 Substrates Yes 7 (77.8%) 2 (22.2%) 0.473
No 34 (69.4%) 15 (30.6%)

CYP2D6 inhibitors | Yes 1 (2.4%) 0 (0%) 0.707
No 40 (70.2%) 17 (29.8%)

CYP3A4 inducers Yes 1 (2.4%) 0 (0%) 0.707
No 40 (70.2%) 17 (29.8%)

CYP3A4 inhibitors Yes 0 (0%) 0 (0%) NA
No 41 (70.7%) 17 (29.3%)

CYP3A4 substrate Yes 3 (100%) 0 (0%) 0.345
No 38 (69.1%) 17 (30.9%)

NA: not applicable

4,\ 3:\“ ‘):\Ei:\ J;b:\e ejj (Iog rank P:0440) \:\:\baal 4_1 .SBM é)u JJ.;J Ojj L.)Sj} ‘uAb:\ Jj.;j e.lc

xe OS e Layls, s CYP3A4 cilmiss 5l CYP3A4 5 CYP2D6 cillsfia Jolil Gilias)
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1 CYP2D6 substrates 1 CYP2D6 inhibitors
—e— yes, median PFS: 9 months —«— no, median PFS: 6 months
—— no, median PFS: 6 months —— yes, median PFS: 11 months
08 08
© Log Rank P=0.905 3 Log Rank P=0.960
E z
@ 06 @ 06
c c
5 5
€ =
8 04 2 04
4 2
@ [
02 02
0 10 20 30 40 50 T 10 20 30 40 50
No. at risk PFS (months) No. at risk PFS (months)
no 58 18 6 2 2 1 no 66 21 6 2 2 1
yes 9 4 0 0 0 0 ves 1 1 0 0 0 o
1
CYP3A4 substrate CYA3A4 inducer
—s— no, median PFS: 6 months —s— no, median PFS: 6 months
- 0 —— yes, median PFS: 9 months _ 08 —e— yes, median PFS: 9 months
E Log Rank P=0.954 2 Log Rank P=0.867
€
3 08 & o4
5 5
t k=
e <]
3 o4 2 0.4
a @
02 0]
—_
0 10 20 30 40 50 0 10 20 30 a0 50
No. at risk PES (months) No. at risk PFS (months)
no 64 21 6 2 2 1 no 66 22 6 2 2 1
yes 3 1 0 0 0 0 yes 1 0 0 0 0

S CYP2D6 cllaiia pa cuiiiuin J5l3 Gl Wy coapsl) 3050 (ha LAY LA pila ¢SS ciliaia .19 J<al)

PFS: progression-free survival

Lajils, ol CYP3A4 clajaa s CYP3A4

P
CYP2D6 substrate CYP2D6 inhibitor
—— yes, median 0S: 17 months —— no, median OS: 13 months
= o — no, median OS: 13 months _ o8 —— yes, median OS : 12 months
; Log Rank P=0.501 £ Log Rank P=0.620
<
@ 04§ @ o
s .
s £
S 5]
g 04 ? 0.4
a o
0.2 02|
0 10 20 30 40 0 0 10 20 30 40 50
No. at risk 0S (months) No. at risk 08 (months)
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T790M sy s IS5 %8.1-1.2 o Aeila e Auscaiall cliball Sl #l5 cpn 3 %48.5
S e il 8 EGFR sk jils cais) (9,105,116,119,219,230-232). %1 (e J8l 55ial
Lstaial) Ciljilall silgis %22.5 L858R silsis %69.1 exon 19 deletion sk s oS g (dalad)
coad ) sie T790M syida ol cacash ols %11.2 axilall e

Lada)l gl O sl EGFR cos e cunl ) Gluhll ey canaiiad
sae (5al il (K15 (219,233)c21 ex0n syik 43,lae il exon 19 deletion s TKI daY
B e @il By ol o L G dsm pe call ccad) g0 wS 2 g
(232,232,234,234-236). i)

Latly A3l

Cun (Al LI el dlie daws as %70.6 Ll & (DCR) Disease Control Rate
oe LJAN Ladl median s o€ .%87.4 L 66.7 o sl DCR G dilad) caludydll cayglal
Alad) Sl 8 #o) Law el 6 Lawls 3 (PFS) Progression-Free Survival cepsil 3kl
iy hes 14 by b (OS) Overall Survival &K1 Lad) Jawss &b e 13.3 1 9.2 o
(9,105,116,119,219,230,231). ¢ 31.8 1 24.5 o Aol cluhd) & ol
AL e OB i)y 8 L) colS Lei Aaad) bl e Liuhs b dlaial] daws G Jaadls
arall Gada Cua real-world gsi o i)y cilS 38 (Guaail) julee COEAY Gl 3gay a8 L iluf)3)
Alall odaye o Aplad) Sl el coyentl Lo ¢ anyall LY A e HIA) ary Liuhs b
Cangl ) ALl bl 3L e el (%42.3) Walys 8 it das oIS LS ¢(0, 1) sad) &50Y)

(107).NSCLC waye s Liaall (Ul Plale &30V dllally i) e OS5 (%21 N 8.3 (e
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e Alae luhdl) oda 3 OS 558 Jeh Hidy 38 1dag (recruitment cajll cllaiiol 5 dilgs (s
Gows 6 8 (63 e COVID-19 aniieaal) Ugpe€ elig 858 (b cupal Liws Gl cfaaly L
ceapal) Gans i sligll o (gl
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Cilay¥) g i)y %65-18.8 C clewYly %81-29 G (salall (acne 3al sl) mahall Gigan A
Al @l e o)y cadlg (9,105,116,119,144,219,230,231).%50.9-10.2 ¢ 02l
&5 (%38.5) a3 Jd & (%44.3) <Nl & (%50) (salall mikal) o sliall @3B pual culss

(%13.3) sl cilapy) g i) & (%17.1) sl Gilis
CilSy (%4.3) dunidie Clagiiall el daws CulSy (ay GLS Gall Gaag ol iy B
da)) Adpid CLRL) 038 auea cuilSy %14 axilly %71 Loty e hadls Giang % 1.4 (liad) duws
common terminology criteria v5.0 syliall il juted 225U NCI cilallaas a2 <1
Gl el il ae @il W sy ¢([CTCAEs] for adverse events v5.0

(9,105,116,119,144,219,230,231). 4zl
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Jlaxil 53y apdl) Houldl 3835 8 8aliys daatilal) (ilgilly laal) dadgs ise)ll JEN oo (fia dLd)
Interstitial Lung Disease Dlall &3l Gleal) L)y ape e (8 b ol 2alall gheaiy =g5al)
iy mpall (e %5 o S dansty oo ) Blall 5a3gall ) asf g8 (asell 1385 ¢(ILD)
o) 3 Yos Sale Wles Cuifibe Ciley oy
sl Aesad) o Tagg caiejn daed ol elsdl) Qe e ¥ 2 5 1 dayd) (e Eaw igaa
b & AT o 3 daps pllall Bl Cupan daas Cangli L S 3 An3 (e ley eledl Galay
L 589 %5.7 Wby 8 cal Law (9,105,116,119,144,219,230,231)<%41-1.6 o e
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Author T z o
2 | < |8 E £ | B g 5 |z |z s 3 &
= = =] X s 2 2 = o e g S| 3 >
© 5 D o, @ o &' Q@ R o = o m
I < = = 8 2 8 =| = 8
X S &
Our study 50 17.1 44.3 13.3 14 1.4 7.1 5.7 0 7.1 1.4 38.5 5.7
Kim S, 62.5 16.7 334 - 0 6.3 6.3 0 8.4 - - 4.2
2012(230)
Mok TS, 29 17 65 39 - 21 13 - - - - 7 41
2018(116)
Park K, 81 3 61 25. 14 14 15 - 3 - 10 1 19.5
2016(114)
Mok TS, 66.2 23.9 46.6 9.4 - 16.6 11 - - 4.9 - 1.8 (G=3) 28.7
2009(144) (G=3)
Yang JJ, 62.5 8.6 18.8 10.2 - - - 12.5 0 - - - 1.6
2017(219)
Urata Y, 74.7 - 42.6 50.9 28.9 19.5 - - 43 - - 235 -
2016(231)
AE: adverse event, ILD: interstitial lung disease, NSCLC: non-small cell lung cancer, P. Neuro: peripheral neuropathy
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Allele frequency J¥Y) ilgs
s [(WT) Wild Type 5Ll lalll] *1 Jad¥) g8 Lysm b Hlam) 5SY) Qa1 G L el
Sl Ly Gy prall Al (pam BUSE a3 dgag pie v il JSa chad *1 A ) .%39.5
AN 23l Jle 15 asm AuhA) odn cyelal LS Ldg paal) AUCAN il sae G (AT dians
e (35505 ¢(gAT AICE Cins 83 aa Giliia (6 IKEN 138 ) .%45.5 dawsy 2851C>T
QS ) il (e %623 Ay Ly 3 *2 QY1 3l IS *2 LY Lgzals S 50 (g ST 3
0 iyl Jay (2581C>T & 4181G>C) aislSll samg G Clanadll (e ol G5 13 *2
A1 s 8 G 5aY1 4181G>C Ayl Sami ol Wiadys b (47). culedd U2 4 523541 core
2 Al s b s

@ null allele ksl asaee *4 QB jiee 525 %11.5 1847G>A A 338N il oS
Lalle eI GlplAl o e 32y %115 o5l &l

A il Q525 %10 *10 Q) dues ilS .%27.5 100C>T AN 2330 sl o\
Clinical Pharmacogenetics — (sall  oSledll &gl alal (2l CAEN Haige oo
Ca gl GIS K5 AR o g3ee Sl JaY) 138 i s (CPIC) Implementation Consortium
(154).8:550 slefpe pa oSlg Aaal ails S 4l llal

O Lin %14.5 Wahs b oIS 2 (*41 JOU Jiadll) 2989G>A LKA 2331 g Ll
Fuselli aldl Wial dale dus e el 580 1 & & & cas s «%9.5 *41 LY sils
Biylay COLAY) Casenr (050 38 1aag Jadh %2.9 Audll cuilS Cun (uysw elial e 51 e s
e Alia FUselli )y 8 Gapse eBaa ol Cum diall (DR G 5l il Jasedl

(43). 5l 3 NSCLC



138
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.%0.5

%90 1 Jsi Ziasg crinll Taalll e oliy yalall Taadl - liviad) ¢Sy ¢ gpalall Jaadll jolgal Zucdill
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Hiaak 4058 e e (NM) Normal Metabolizer i) 2l xuds (ool Ldll &)
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OS5 (0.25 <AS < 1) apiy) a8 & el (e 3y (IM) Intermediate Metabolizer 2 u.y)
5 SSRI (e dusal Jslis die dagina IM Alls & aiiy) b o 8 %29 duhdl) 038 b oyilss
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dsas Gy oSl Laie Cyell LS (ol 4lad ¢lals (PCR) Polymerase Chain Reaction

el Jle g 4l oped) @pall G QluhyI copgll X5 1 jilg zlnad oKe Y geall it
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Lagard) 4 i€ 2 (UM) Ultrarapid Metabolizer 2y Zilladl) il @Mla]\ Ldlly pall
Al 8 ) Cae Ll oyt ol (41). s i) e %9.45 5 %10.4 Lty ol
cuibdan dadaall Lndd) o ACEl addl il

ATP- ATP 1 Ll alil) Jalsd Jlaall J&ill clicad 5,85 sa5 20 3 (S0 I8 Caifbn il
O oyeyi] breast cancer resistance protein gﬂ\ Ola e daglie 19 3 Jie binding cassette
ATP-Binding Cassette Super-Family G Member 2 geasll ATP 1)) slill G (5K} ALilal)
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02S3aY) e Jif ilSy ((%26.5) ol (e Aed cilS Ly ccan il e %375 %37.3 5 %33.2 5
(166-156,163). (il e %40.2 5 %62.4) Gaidaulilly (ulal)
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%0.9 5 %2.5) oascally bl uodVls €)W e el SIEN S ((%14.6)
(156,163,166,169,172,173,178,179). (sl e «%3.05 5

AN s G (166).(%1.2) cuiecall e el 585 %5 Auhall o383 *69 LV s o8
Ol e els (%0.5) O dgline Wiy ((%3) Gaincall e S8 a5 %0.5 G\S6 Liad)s b *7
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SyaY) sl (e i 5 s (%64) Auhlll sde & AV NM (galall hdlll sl ol
(%75.1) o) o) eal SIS e 81 4ty ((%50) Gla) g2l 8N e ey (%55.4)
eSua) e Aef I 138 (%29 Auhd sde 8 IM el Ldll jilg oS .(%66.1) sl
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Lol 3Hal 6 ddhde Ll Clegana & CYP2D6 cpal INY) jilsi 25 Jsaal) il

cplladlg
allally Bouug¥) @80 J93 B CYP2D6 cral diaall) NI jilgs Ailia .25 Jgoa
No. of Allele’s activity (%)
Population (References) Subjects Normal Reduced Null
*1 *2 *10 | *41 *4 *7 1 *69
Syrians (present study) 100 395 | 23 10 95 | 115 | 05 5
Saudi Arabians (178) 192 - - - 18.4 - - -
Palestinians (165) 51 40.2 | 275 2 127 | 7.8 - -
Jordanians (171) 192 - - 14.8 - 12.8 - -
Lebanese (172) 111 - - - 12,1 | 15.9
Emiratis (163) 151 39.1 | 122 | 33 | 152 9 - -
Turks (164) 404 37 | 353 | 6.06 - 11.3 | 05 -
Turks (179) 160 - - - 15 - - -
Iranians (176) 300 - - 31.9 - 0 - -
Indians (253) 105 42 32 6 12.3 7 1 -
Han Chinese (166) 1954 265 | 103 | 428 | 305 | 03 | 003 |12
Caucasians (US) (156) 35571 3731 159 | 14 96 | 194 - -
Spanish/ Hispanics (169) 70 414 | 185 | 214 | 85 | 22.1 0 -
Native Americans (173) 1366 62.4 | 21.8 | 0.2 0.9 7.9 - -
African Americans (US) (156) 6762 332 | 16.7 | 3.7 25 | 4.02 - -

L)y cuiiidens ddajaal) Liadd) L& LAY abdl a0

oo o oo

Gl 8 LB 138 can s (Lede s o) aasn Yy cally GLl e bl Cising By Jga
s o dran 3 CYP2D6 cond GISEN 038 il cias ) il 281 26 Jgand) (o yey oY

O Laldl) Gluhill 038 (e ) (Liasye 2325 31 o lah)W sda b Al aas gl - Cuiiiin

s g2y 38 retrospective daaly cluh3 sda calef cul€ L (bl e e ST g Liall aas
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& b cyghl ¢oulEsll ol NMs i UMs 3 CYP2D6 b cuidiiad (ileall oyl o
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Copglil 33 (CYP2D6 cpal crund) ladlll il Jon ARl L) il ol 20505001 4llid
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Country/Re | No. Studied | Study method Genotyping CYP2D6 CYP2D6 Toxicity rate (%) CYP2D6 Results
ferences of genes method Variant Allele (or
pts. allele phenotype)
studied frequency
(%)

Our study 70 CYP2D6 | Prospective Standard *1,*2,*4, | NM: 64 Hepatotoxicity: 13.3 No significant association between
targeted *7,*10, IM: 29 Acne: 50 CYP2D6 polymorphism with the
sequencing *35, *41, PM: 7 Diarrhea: 44.3 toxicity or efficacy of gefitinib.

*65, *69 ORR: 53.44
PFS: 6 months
OS: 14 months

Japanese/ 60 CYP2D6 | Retrospective Multiplex *4, *5, PM :8.4 Severe hepatotoxicity: | Hepatotoxicity caused by gefitinib

Sugiyama E, and SNP typing *10, *14, Non- PM : 31.6 can be effectively predicted by

2015(35) CYP3A5 method in a *41 91.6 CYP3A5 and CYP2D6 SNPs.

(and DigiTag2
other 6 assay
genes)

Japanese / 31 CYP3A5, | Retrospective Long PCR *5and *10 | NM (*1/*1): Diarrhea: 48.4 No significant difference was found

Kobayashi CYP2D6, analysis and 32.1% Rash : 64.5 in the AUC,.24 or Co of gefitinib

H, ABCG2, the PCR- non-NM Hepatotoxicity: 54.8 among the genotype of CYP2D6 or

2015(243) and RFLP method (*1/*5, *1/10, other studied genes.

ABCB1 *5/*5,
*10/*10): No significant differences were
67.9% found in gender or the incidence of
diarrhea, skin rash, and
hepatotoxicity among these
genotypes.

Chinese/ Ma | 59 CYP2D6 | Prospective Matrix- rs1135840, | NS Diarrhea: 46 No significant association between

Y, and other assisted laser *2A and Rash: 62 CYP2D6 with the toxicity or

2017(223) genes desorption/ion | *2A Hepatotoxicity: 16.5 efficacy of gefitinib.
ization time- ORR: 94.7
of-flight
platform
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Japanese/ 55 CYP2D6
Takimoto,

2013(36)

Retrospective

Long PCR
analysis and
the PCR-
RFLP method

*5, *10
(and *1,
*2, *39)

NM: 30.9
IM (for *5,
*10): 69.1*
PM: NS

100 (Included only
patients with
hepatotoxicity)

The allele *5 or *10 was not
associated with clinical factors such
as hepatotoxicity and tolerability to
dose reduction or rechallenge of
gefitinib.

Gefitinib-induced liver toxicity may
be partially attributed to reduced
CYP2D6 activity when CYP3A4 is
inhibited. Erlotinib could be safe
for patients with decreased
CYP2D6 activity even after
experiencing hepatotoxicity from
gefitinib.

Japanese / 232 CYP2D6
Suzumura T,

2012(40)

Retrospective

RT-PCR

*1, %2,
*10, *14A

EM*: 69.6
IM: 20.1
Unknown:
10.3

Rash: 66.8
Diarrhea: 5.9
Liver dysfunction: 48.3

Patients with reduced CYP2D6
activity who were treated with
gefitinib had a significantly higher
incidence of rash than those with
functional CYP2D6.

CYP2D6 phenotypes are associated
with a risk of gefitinib-induced
rash.

Chinese/ Kw | 152 | CYP2D§,
ok WC, CYP3A4,
2022(221) and

CYP3A5

Retrospective

Multiplex
SNP
microarray

*41, *10

NS

Hepatotoxicity: 34.2
Cutaneous: 74.3
Gastrointestinal: 34.9

CYP2D6*41 C/T, CYP2D6*10 A/A
and CYP3A4*1/*1G T/T genotypes
may be associated with increased
risks of gefitinib-induced toxicities
in the liver, skin and
gastrointestinal tract.




151

22 Jsan A
Japanese/ 35 CYP2D6 | Prospective Direct *1, *10, NM (*1/*1): Skin toxicity: 68 No significant association was
Hirose T, (PGx | and other sequencing *36 36.4 Diarrhea: 46 found between the
2016(45) in 33 | genes Non-NM Liver injury: 63 pharmacokinetics of gefitinib and
pts) (*1/*10, ILD: 2.85 pharmacogenomics.
*1/*36, ORR: 82.9 Neither the pharmacokinetics of
*10/*10, PFS: 10 months gefitinib nor pharmacogenomics
*10/*36, OS: 25 months was found to be statistically
*36/*36): 63.6 associated with the toxicity or
efficacy of gefitinib.
Japanese / 36 CYP2D6 | Prospective Long PCR *1,*2,*5, | EM:36.1 Rash: 61.1 CYP2D6 polymorphisms were
Kobayashi and other (*5) and PCR- | *10 IM : 63.9 Diarrhea: 47.2 associated with the formation of O-
H, genes RFLP (*10) Liver dysfunction: 55.5 | desmethyl gefitinib from gefitinib.
2016(222) Side effects induced by gefitinib
were unrelated to O-desmethyl
gefitinib exposure.
Chinese/ Ma | 59 CYP2D6 | Prospective Matrix- rs1135840, | NS Diarrhea: 46 No significant association between
Y, and other assisted laser *2A and Rash: 62 CYP2D6 with the toxicity or
2017(223) genes desorption/ion | *2A Hepatotoxicity: 16.5 efficacy of gefitinib.
ization time- ORR: 94.7
of-flight
platform

Al Bl e oy (gallal) Laatl g . *
Cl: Confidence interval, EGFR: epidermal growth factor receptor, EM: extensive metabolizer, HR: hazard ratio, IM: intermediate metabolizer, NM: normal metabolizer,

NS: not specified, ORR: objective response rate, OS: overall survival, PCR: polymerase chain reaction, PFS: progression-free survival, PM: poor metabolizer, Pts:
patients: RFLP: restriction fragment length polymorphism, SNP: single nucleotide polymorphism
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T Primary Tumor
TX | Primary tumor cannot be assessed, or tumor proven by the presence of malignant cells in
sputum or bronchial washings but not visualized by imaging or bronchoscopy
TO No evidence of primary tumor
Tis | Carcinoma in situ
Squamous cell carcinoma in situ
Adenocarcinoma in situ: adenocarcinoma with pure lepidic pattern, <3 cm in greatest
dimension
T1 Tumor <3 c¢cm in greatest dimension, surrounded by lung or visceral pleura, without
bronchoscopic evidence of invasion more proximal than the lobar bronchus (i.e., not in the
main bronchus)
T1mi | Minimally invasive adenocarcinoma: adenocarcinoma (<3 cm in greatest
dimension) with a predominantly lepidic pattern and <5 mm invasion in greatest
dimension.
Tla | Tumor <1 cm in greatest dimension. A superficial, spreading tumor of any Size
whose invasive component is limited to the bronchial wall and may extend
proximal to the main bronchus also is classified as T1a, but these tumors are
uncommon.
T1lb | Tumor >1 cm but <2 cm in greatest dimension
T1lc | Tumor >2 cm but <3 cm in greatest dimension
T2 Tumor >3 c¢cm but <5 cm or having any of the following features: (1) Involves the main
bronchus, regardless of distance to the carina, but without involvement of the carina; (2)
Invades visceral pleura (PL1 or PL2); (3) Associated with atelectasis or obstructive
pneumonitis that extends to the hilar region, involving part or all of the lung
T2a Tumor >3 cm but <4 ¢m in greatest dimension
T2b Tumor >4 cm but <5 cm in greatest dimension
T3 Tumor >5 cm but <7 c¢m in greatest dimension or directly invading any of the following:
parietal pleura (PL3), chest wall (including superior sulcus tumors), phrenic nerve, parietal
pericardium; or separate tumor nodule(s) in the same lobe as the primary
T4 Tumor >7 cm or tumor of any size invading one or more of the following: diaphragm,
mediastinum, heart, great vessels, trachea, recurrent laryngeal nerve, esophagus, vertebral
body, carina; separate tumor nodule(s) in an ipsilateral lobe different from that of the

primary

N Regional Lymph Nodes

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in ipsilateral peribronchial and/or ipsilateral hilar lymph nodes and
intrapulmonary nodes, including involvement by direct extension

N2 Metastasis in ipsilateral mediastinal and/or subcarinal lymph node(s)

N3 Metastasis in contralateral mediastinal, contralateral hilar, ipsilateral or contralateral
scalene, or supraclavicular lymph node(s)

M Distant Metastasis

MO No distant metastasis

M1 Distant metastasis
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Mla | Separate tumor nodule(s) in a contralateral lobe; tumor with pleural or pericardial
nodules or malignant pleural or pericardial effusion.

M1b | Single extrathoracic metastasis in a single organ (including involvement of a
single nonregional node)

Mlc Multiple extrathoracic metastases in a single organ or in multiple organs

AJCC: American Joint Committee on Cancer, TNM: tumor, node, and metastasis

The original source for this information is the AJCC Cancer Staging Manual, Eighth Edition (2017)
published by Springer International Publishing.

AJCC cun ZEJ\L\‘J\ dalsall .2 Gadal) Jgaad)

T N M
Occult Carcinoma X NO MO
Stage 0 Tis NO MO
Stage 1A1 Timi NO MO
Tla NO MO
Stage 1A2 Tlb NO MO
Stage 1A3 Tlc NO MO
Stage IB T2a NO MO
Stage 1A T2b NO MO
Stage 11B Tla N1 MO
Tlb N1 MO
Tlc N1 MO
T2a N1 MO
T2b N1 MO
T3 NO MO
Stage I11A Tla N2 MO
T1lb N2 MO
Tlc N2 MO
T2a N2 MO
T2b N2 MO
T3 N1 MO
T4 NO MO
T4 N1 MO
Stage 111B Tla N3 MO
Tlb N3 MO
Tlc N3 MO
T2a N3 MO
T2b N3 MO
T3 N2 MO
T4 N2 MO
Stage I1IC T3 N3 MO
T4 N3 MO
Stage IVA Any T Any N M1la
Any T Any N M1b
Stage 1VB Any T Any N Milc

The original source for this information is the AJCC Cancer Staging Manual, Eighth Edition (2017)
published by Springer International Publishing.
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Grade Characteristics

0 Fully active, able to carry on all pre-disease performance without restriction

1 Restricted in physically strenuous activity but ambulatory and able to carry out
work of a light or sedentary nature, e.g., light house work, office work

2 Ambulatory and capable of all selfcare but unable to carry out any work activities.
Up and about more than 50% of waking hours

3 Capable of only limited selfcare, confined to bed or chair more than 50% of
waking hours

4 Completely disabled. Cannot carry on any selfcare. Totally confined to bed or
chair

5 Dead

ECOG: Eastern Cooperative Oncology Group

(87) 2).544»}\
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Background and Aims: Gefitinib remains the first-line therapy for non-small cell lung
cancer (NSCLC) harboring EGFR mutations. Multiple toxicities are associated with
gefitinib, but severity varies between individuals and populations. One of the most
important enzymes that metabolizes gefitinib is CYP2D6. Polymorphisms in CYP2D6
may result in differences in gefitinib-induced toxicity and efficacy. This study aimed to
identify the frequency of the most clinically relevant alleles in the CYP2D6 gene and
investigate the effect of these polymorphisms on gefitinib-induced toxicity and efficacy
and the impact of clinical factors on gefitinib efficacy in a cohort of Syrian patients
diagnosed with NSCLC. Patients and Methods: This prospective cohort study
included patients with advanced NSCLC. In order to determine the CYP2D6 phenotype,
genotyping of polymerase chain reaction products containing loci of three single
nucleotide polymorphisms; 100C>T, 1847G>A, and 2989G>A was conducted using
standard targeted sequencing. The odds ratio for the relationship between toxicity and
response with genotype was calculated. By using Kaplan-Meier curves and log-rank
tests, the association between genotypes and clinical factors with survival was
examined, and the hazard ratio (HR) was assessed using the Cox proportional hazards
regression model. Results: A total of 100 patients with NSCLC were included in the
study with a mean age of 59.17 years + 11.70 years, and 64% of them were males.
Normal-functional alleles 1*, 2*, and 35* were the most frequent, at 39.5%, 23%, and
0.5%, respectively. The decreased-function alleles were 10* and 41* with a frequency
of 10% and 9.5%, respectively. while the null alleles were 4*, 7*, 65*, and 69*, with a
frequency of 11.5%, 0.5%, 0.5%, and 5%, respectively. According to the CYP2D6
phenotype, the majority of patients were normal metabolizers (64%), followed by
intermediate metabolizers (29%), and a minority of poor metabolizers (7%). Gefitinib
was administered to 70 patients without statistically significant associations between
genotype and toxicities, responses, or survival. Progression-free survival PFS was
longer for females (compared with males) and those who had good performance status
(PS) (compared with poor PS) (adjusted HR=2.05, 95% CI 1.12-3.75, P=0.019) and
(adjusted HR=2.29, 95% CI 1.24-4.21, P=0.008), respectively. Additionally, overall
survival (OS) was longer among females (adjusted HR=2.97, 95% CI 1.60-5.50,
P<0.001) and those with good PS (adjusted HR=4.18, 95% CI 2.18-8.02, P<0.001).
Conclusions: CYP2D6 activity was reduced in more than one-third of the study
population. Gefitinib-induced toxicity or efficacy were not correlated with CYP2D6
polymorphisms. An independent prognostic factor for longer PFS and OS was the
female sex and a good PS.

Keywords: CYP2D6, gefitinib, non-small cell lung cancer, genotyping,
pharmacogenetics, prognosis, single nucleotide polymorphism, survival, Syria, toxicity
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