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% AT AR ASER S R -
Hr X DU B e R - BEREL &
ANKIfFET R ARIBTR B AR w50 B R e
BHVFIE SRS - 2019 4 > fii » XHEE KR
S M R 2 A M B e A S e A ARl A
I 13.39% » FEFT2 BRI NiiEEE 1 5 5000
Al

i AR TR ~ 3 7= DURTHRRY
A > A5 Ry N (small cell lung cancer)
A1 JE 7N #H Bl fifi %% (non-small cell lung cancer,
NSCLC) fiAHH » FE S ERTH NG 8% » BREK
92% ° /NIRRT RERIERE /120 E R A T
YIBRAYEAA » AIDMERE R T S8 — 2L {RRRIERY
o JE AT DA i DUBSCRHRIERE + IR/ NI S
Koy Ry = K¥E » W& (adenocarcinoma)
figk IR M e (squamous cell carcinoma) Sz A
¥ (large cell carcinoma) » v DU it Jeg LE 91
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= IRIE G 2019 FERYRERT - K10 5B AR A
20 58.17% » ZCMEAEIZEZ 87.30%

FE/ N AT I B 3a 7R 7 = 0 WA LARE V) Ky
T R EEMERERILNTE R E 2 St
EHE (L) BUE & HFLIE i S R I6 (R
%) o AT LS b (B EBOE ) IR S
T MR P AET TRl o RN SR AT E/ )N
HH A JeE (advanced NSCLC) » & {458 A g AU RE
St~ BRIRGTEA ~ o3 RS RIS SR R —
TiFGEE A AIGHR T2 - AR S ik
e M LA BEE)ELK 225 (driver mutation) @ #5 /&
A - BEGRERIE R CEE R BUE R -
&z o BRaE)EKI ZeEs il - fELE e
ZACEBRRIGHE A5 R E IR AR 77 8
AR - SRS DR SR BE &N K] - 2e s 3%
JEé H o3 A BRI HE B4 Y] (Target therapy) » [KI1T 8
ARGHERRIIAL » Rl BB R HE A LIIG
B DAERTHIRERITERERIR « Ry TR
Ba i LU R AR AREER A G Y » 58 SeA a1
& LAk HLIEE | & (Fixed dose) » 2RI » HE]
A SE YIRS M AR S El S B B e 1 Y
s (eGFR <30mL/min/1.73 m?) BE A » [KIIL »
je B NS MR B e A+ R R R I T A EAT
HIRRE - BRRGE FE BHEEY A e &
AEIEFE AR - B - 181 B IR BRI
IR R R B TR AN Z G0 - R 2018 FEOREAE
YR TR EE H &8 A 3,587 A » He#L
R A2 IMBGENTIAH 2 - BE A& e
S THIRK S Bk i 8+ [N
MR ENTHYES - Ktk - &R H RIAER T
W IR B AR SR Y BTN ARYEEYIE) /]
B DUBGSE SEEEY BT TR AR B e i s FE &
R = -

iR HA R BEAZ 14 TR/ Al AR A I AV AR 58
V=p)=

I8 5 ok 8 25 Bl Bl A (KL B R » S Ve R
E 2000 £ 4EA TSRV AL H et
$2 HH 2GR 2 N AF IR TR - 52 1 Tk e W 3 i #2101
(Epidermal growth factor receptor tyrosine kinases
inhibitors, EGFR-TKI) » 7 1= 1 fili fif Jes s e 2

EGFR 28 €757 50-60% » B IR B B R FE7Y
A EGFR mutation HYp . - AHEFFMER LG
ME » AR B EGFR TKI AR
I8 LB L A7 TG HA (Progression-free survival, PFS)
FIZJHER (response rates) * E557 IR A= 2 HEK
EEETEIG SR (Overall survival, 0S)>* o &8
% SRR S El L ER T PR B AR S IR IR AR
SEUT ARG R0 A S BERS 1 F E/ IN R 25 —
B HRER AT LR EH EGFR TKI &
TEr A 2 BRI IR R o 55— RRTEHE < 2RI -
i R BRI AN ASEMTHOESE - HIGHIUR R
WE 2 WY B e BEE B 22 A KIS -

TR WP AR LAY FR /DN A A e e B
32 Anaplastic lymphoma kinase inhibitors
(ALK) rearrangement » ROS-1 rearrangement >
BRAF mutation > RET fusion * Kirsten rat sarcoma
(KRAS) » B £ i 2 i BE BHE B /S (Food and
drug administration, FDA) tH A& mFF &8 Loks
SE HR Rl BB Pl 3 A HE AR ST BEY) - ALK Bk LR
MG 5-7%0 - HAlT - SERE A S TRIFE
i AR EE Y (1) R AR A2 HEES L %
WG HNE T o 5 HG ¥ Iressa (Gefitinib) ~ 155
%% Tarceva (Erlotinib) ~ 22{8 5% Giotrif (Afatinib)
fififfk & Vizimpro (Dacomatinib) * Z& 5@ 74 Tagrisso
(Osimertinib) (2) [l 4884 yhk B 92 Tk e 122 Jk i 4210 1)
7 (Anaplastic lymphoma kinase tyrosine kinases
inhibitors, ALK-TKI) » 41 #5 %% 7l % Xalkori
(Crizotinib) ~ 37 %0} Zykadia (Ceritinib) ~ 417
¥ Alecensa (Alectinib) ~ ##HEH: Alunbrig (Briga-
tinib) ~ #3175 LORVIQUA (Loraltinib) (3) ROS-1
OB - A5 Xalkori (Crizotinib) ~ # &
5% Rozlytrek (Entrectinib) e

BB IE % - IR SE Y B 3T 2 18
g BB OIREI HZ HEEM &G T 2
MR E AT EREERIE - R SRR Y
— fF B A - AL b - AN
HAYEBEIE - HEE - L~ SR -
SR » 38 e IR/ N i e O AR B BE V) AR B 77
E—LeRmI{ER - W R EFEEE - BERLE
(acneiform skin rash) ~ FEfEEE %8 (mucositis) ~ HH
¥R (paronychia) ~ fFDIRESH, ~ B IRERE -
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DA — oAb 22 R B R SR RITE - 20855 22
fL > M MEIESR (Interstitial lung disease)®’ '8 o
BRSO - AN TR BRI S AR
BEBEYIREIE IAAHESOL - R a0 EE
R R SEY g R MAR 1R AR -

PRI » A B S S AR R SE Y R R A RiTIE 1
BE B3 BC B PR BB 1R AR K i B2 B D REE
%% (eGFR <30 mL/min/1.73 m?) B8 A FEl: - %
JP2 38 29 A P BEVIR & 2 (safety) B R
(efficacy) » BAERM & H A2 H Eiw o KL
B T2k o R R 2 AT R e 1 %<
B8 AT S SE YR R B + 311 (Bl EEAH A B {1 2 5

e

RHUBRESZEAREEYEE
W&
a2 73 A - ARG

W IEREAHRRI R L - B MR A ARIHE RN R
HARAERIENT ~ WEEMERT (Sick sinus syndrome)
SEH LMEERETPS (Permanent pacemaker) ~ FHEE
> HAE) (Paroxysmal atrial fibrillation) » H & #8
HETRRE (ECOG, performance status) £y 1 43 ° 2022
1 HR R B E M LUK 2 55 SR P12 5
AR A AR el b Ay - OB H CEA &3
943.66 ng/mL » HE—HLH T — RV G2 K
TS REAHAR AR 2 (biopsy) » F2 T H /e AHI i g 25 7Y
W rEER - BER (B ) o BRI
ALK B - #0H 2022 4503 A 1 HBA4A 6 A

Alectinib 300mg F2s—R o RS =1 H
HHEAZEY) AN FLSFE (Adverse reaction) FFEREIRIE
W o BB PRENT S EE M i r A SRR I S ek
BB/ (B — - ) -

BB E gt 73 Bt AR~ th
e ARSI S - 1SR SRR ~ 1814
BB AR AL 0 7 2022 4F 03 H 07 H AR
BT o —BRIAK Ry S E IR ER X-ray FRIE i
W2 » KNG E GRS ERL K ~ LI ~ b ~ i
i~ BEE SRR - R—RI e ERZE
ARG i 28 VY EH » EGFR exon 19 deletion (

FE) o 122022 4 04 A 20 HEA#A S HARA

K EE ARHY Afatinib 30 mg ° SEHE =AE H B
15 B B [ o s SR s e R A B R (e
) BRIk H =18 H 2 EEHEEEEY) R BFE -
I DIRETE R

N

5 BRAMPRERES B M D HE ¥ 38 L AT 4 5
VIR 8 - ARIBIFSE - AT DUAS G LR 35 Y K
AR5 R e A - #EHR A R A I t 3R P450
(cytochrome P450, CYP) B2 (X3 » 1Tl Afatinib
QIS B VB P I E R A I EY) - B
AL B9 AU BOE R /N 43 o [RGB
B W B CYP3A B U U 2EY) - VT RE
FIR BB 70 WU AR S BE W) i A= 229 38 A T (drug-
drug interaction) * CYP3A % #% %l (inducers) 4[1
phenytoin, rifampicin, carbamazepine & AL [T 4%

B—: WZEmMmBEKEE(B— ) REEY LRI ELRNMMBEKEE - [EBREERELDEMH partial

response (B— ' &)
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FRAR SR SE YR IS - [0 FIRE T RE TR 22 13k
VI & o M HE - CYP3A I (inhibitors)
41 macrolide, antifungals, antivirals Rl 7] BE &
B4 I A rh p AR SR SE Y IR R IR T
Vg tE &1 o AN - EHEEYHEL 2 B R
(fecal excretion) » WA H 537 S & HHE B HERR
(elimination) » 401 Gefitinib S /N 4% & {E IR
W HEBR ® » Erlotinib /MR 9% » Afatinib #71
4% » Osimertinib /N A 14%'! » Dacomitinib 7]\
A 3% » Alectinib /MR 0.5%"3 = H I ] LAG &
18 SRR EE YA QT A B BB D RE AT RERR AR 1% -

IR - LR AN RIS - B EE B DIRE
Zth ] GE ey H AL R B M5 BEEEY R K (Absorp-
tion) * 434f (Distribution) FIZEYELIM A E HAG S
32 (Plasma protein binding) » 3 [ it T £V 8)
JIE o AL » BIBESEY) A E S S B kbR

HENE DREEZE nT R e i BEE A Y HE
BRikA - S RESEY) 2R AR 20 - [KIIL B
RE S EEYE) s B R REAME (R R EEY R
BHIERST - FEha T B UREREAR B EE Y
BEYPEIR  PRERIL e BEE YRR E I B
IGIRIERY - i - SHENEEB eSS R
RIPBRAYES - fREEi ] R E IV

FIFRFAHBE RS S HEY AR RERN L - £
% A ENEZH SRS g
T B B B AR B R B R & S RITE -
I+ ASCHY HRGFER 53 SR A s gE Yo AR
TENTIR A S _LRZEH] - S RERAER SO - 35w
15 LeLEY e AR BTN A B RO RSk s 22

CUPAL 3

Ao ZagrafEE 5E - Hrfh—1{fE 2 Exon 19
deletion » AR5 FAM LUAE 38 2 1 (ol g 1 W 5 2122
Z$H - 45 H 65 Afatinib 30mg H9% A Bl H
40mg B9 AFEEREL - B H AR 30mg BI%E AAE
NEJRRRR AR ~ BRI AATE I ~ B AERT
NGEAREHE FAER - R TEREARRIE
b BHEH 30mg H9E A BHE AR R -
IRIE - FRAM 995 i 4 H IR B Afatinib 30mg » jB
HEBPIRRE R UEY » TR Y EEY) A R )
JE o SH—fEfEZE ALK B » BRI H AL
J-Alex FJf5¢ 2 34245 F Alectinib 300 mg — H iR
R o BESIEHHEHEEYIA RIE - IBHEERINGE R
BhoT AR -

FeAME H RS Pubmed SEAEBE I B
Fedy 5 B EGFR-TKI {E 5 3B E R — - i
A ALK-TKI B9 Z A # AR R — » EJR ROS-1
TKI 4 JE 3¢ Rozlytrek (Entrectinib) » HI 4 fEAH R
AR -

BX T Alectinib Fll Crizotinib DL 4h » H: R 2
FEEEYIEL 2 AG T E T AR IE 5 B DI RERY IR A
— AR R o A e PR ) 2 IRt A ) AL it
Vi e A 2 B Ba BN LR A & E—8% » K
% Re B AR 53 %% % (partial response, PR) BUFEE
(Stable disease, SD) HY [ JfE » [F] = HH s 1 o 41
DR E A RE o A Sl s 2 AR
PR A B SE Y & > Hoop Imai et al. 2° 4352
AU ZEA - G —ALENTR BAE R H Afatinib
30mg P& Grade 3 8 ~ CIFERGIE A - (HE
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TKIFEEE e JBAE SRR

IGRRESTE SRR BWORRE PR SEIR RIE

MH] BEE: 7B (months) 5 JHE
Shinagawa N, Lung Cancer, Gefitinib S8 F v 1 13 250mg QD Hemodialysis PR N/A
2007%
Del Conte A, Anticancer Res, Gefitinib 70M IV I >18 250mg QD Hemodialysis CR N/A
2014%
Yamaguchi, T, Case Rep Oncol, Gefitinib M IV I 1.5 250mg QD Peritoneal PR N/A
2015% dialysis
Luo, J, Thorac Cancer, 2016%7 Gefitinib ~ 75F 1V I 8 250mg QD Hemodialysis PR N/A
Togashi Y, JTO,2010? Erlotinib 74M IV I 1 150mg QD  Hemodialysis SD G1 diarrhea
Erlotinib 74F 1A 1 1 150mg QD Hemodialysis PR N/A
Erlotinib 6OM IV I 1 150mg QD Hemodialysis SD Gl diarrhea,
nausea
Imai, H,Cancer Chemother Afatinib 78M 1V I > 15 30 mg QD Hemodialysis PR G3 diarrhea, oral
Pharmacol, 2017 — 20 mg QD mucositis
Afatinib 75M Recur I >17 30 mg QD Hemodialysis PR G2 skin toxicity
Afatinib 62 M Recur I >4 30 mg QD Hemodialysis PR G2 malaise,
ANA, PARO,
Diarrhea,
acneiform rash
Melissa B, Anticancer Res, Gefitinib 60F IV 1I 86 30mg QD Hemodialysis PR Nausea, vomiting
20143 — Afatinib — 11 —2 — 40mg QD —  when 40mg QD
but Nausea, SD
vomiting
Yamaguchi T, Cancer Treat Afatinib SOM 1V I 2 30 mg QD Hemodialysis PR G1 skin rash
Commun, 2015%!
Present case Afatinib 73 F v I 1 30 mg QD Hemodialysis PR N/A
Matsunashi, A, Invest New Osimertinib 66 M 1V I 2 80 mg QD Hemodialysis N/A N/A
Drugs, 2020%
Hiroki I, Ther Apher Dial, Osimertinib 69 F  Recur \% 5 80 mg QD Hemodialysis PR N/A
2017%
Tamura, T, Lung Cancer, Osimertinib 76 M Recur 111 4 40 mgQD Hemodialysis PR N/A
20173 -9 — 80mg QD

SD: Stable disease ; PR : partial response ; N/A : Not applicable ; PD : Peritoneal dialysis ; QD : once daily ; BID twice a day ;

ANA : Anorexia ; PARO : paronychia

Grading score {fK#% National Cancer Institute common Terminology Criteria for Adverse Events

& MR H 20mg RHEARERARE T - S34b -
Tamura et al. ** $2E|—{EfTFFEE FEZ - S
Osimertinib 40mg 7 H Ak A #5018 H - 2% 35 I 8%
EHARKIER 2 EFHEESH 80 mg
BB I IR B2 0 o AR f# (PR) HY » T fiEEH

FEEIEF ° £ Alectinib FYE4> - HAETHUMEZE
Hesw A o B RS T H 2 RS T (600mg QD
2E 300mg BID) » fEEEAVEIE T » AEESHE
4 grade 3 FRSEIRAYHLERIES (Creatine-phospho-
kinase, CPK) 7t » {Hi& 5 P B LY B £ 191
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& : #§H Pubmed 12 MERIEEY) ALK IIFIREETRANEBERS
TKIFEE e JREE SRR JRENRY 2B B NS

TR BRI RUE

Ml RSB IGHE (months)  HIE B

Suzuki, S, J Thorac Oncol, Alectinib ~ 52M  Recur I 34 600 mg  Hemodialysis PR G3 asymptomatic
2019 % QD CPK elevation once
Park, J. E, Thorac Cancer, Alectinib ~ 55M v 12 300 mg  Hemodialysis PR G3 anemia once
2022 % BID
Present case Alectinib ~ 73F v 3 300 mg Hemodialysis PR N/A

BID
Song, S. H, J Thorac Oncol, Crizotinib  69M v 8 250 mg  Hemodialysis PR G4 cholestasis
2019 %7 QD

PR : partial response ; N/A : Not applicable ; QD : once daily ; BID twice a day ; CPK : Creatine Phosphokinase

Grading score #¢#§ common Terminology Criteria for Adverse Events

B gk AR T Y AL grade 3
Z [l (Hemoglobin 7.6 g/dl) » PNifEZEE —RK
iy 5 I % A B B It SR b A0 2 B AR e IR g % -
5341 » Song et al. 73 T —1él {5 F Crizotinib #YJ
% - I HBELH 250mg F548 7 8l H » Fififz
G TEAR IR+ AN BT S IR Ry M0 R R R sy s
¥ (cholestasis) B1FERH ZE LRI A IEE iR 45
5 37

A LERF 5255 W E T R R I SE Y IR AL 72
5 RAEEN R G2 EEYIRE - HATE
SEFBNHY SURRER 2 A2 E TR AR 22  Shinagawa
et al. TEENTH{ER 3 HIHIIMNH Gefitinib AU -
ENTHIRE 308.3ng/ml » [MEATRSE 272.2ng/ml
ForENT R M RAERF T 88.7% HYEEMIRAL
WG RENT IR BB S EYRE > -
Luo et al. B8 T SBA7 F BLIEEATH - 1l
7VINRFR M A Gefitinib FYRIEERE (peak plasma
concentration) * %% HL3E AT HHY IR & Ky 463 ng/
ml > IEENTH By 456 ng/ml » R W7 AK #
F27 o 5I4L » Yamaguchi et al. 73 = T — 1l i i
BEATAIME S - R B R AENTIR G TR 2K - L
¢ [F] S ST L2 BRLZE AT R BE VIR IR BE - 388
TENTIR AR B AT R MR ALY 5% » R IR EGE
NP AR 52 ZESE W) HERR 2° © Imai et al. PR R K ks
Afatinib > 95% FIMEEE HAG S - BOEHTIREER
BrgEY) 2 o HAMTE R DIERES - SCh AR
HY TKIs #2 H R 2 i B RY I AR RS 538 i
%] A 22 155 53 12 gefitinib 90% %] Dacomitinib

97-98% * Alectinib > 99% » & A 3 B K & 1Y
ST A A8 18 (volume of distribution) » 2 [K] B Il 1%
F 2 H (serum albumin) 43 7 &= 67 TEH
E (kDa)*® » JBIA KT KILRISEMIRS S F &y
SR B R A (ZEMIRY o T &5 Ay
Afatinib 718.1 ;B # #E '° » Dacomitinib 487.95 i&
fRilE '2 ~ Erlotinib 429.9 JEFFE ° » Gefitinib 446.9
SEFFIE ® ~ Osimertinib 596 SEEHTE ! - Alectinib
519.08 i& #F 1 ' ~ Brigatinib 584.1 5 B fE 16 ~
Ceritinib 558.14 JE# i '° + Crizotinib 450.34 i&
fE ' » Lorlatinib 406.41 5E##E 7 » Entrectinib
560.64 SEFFEE '*) - BT AR PR HERHE K EE
RS 1340

Shinagawa et al. ZELEMN TR ANIE R B D68
IR A » FE 15 F Gefitinib #2019 2498 )72 240
LLEY 24 © Tmai et al FYBFFEHHEFR » Afatinib FY5E
Yl I ERAE AT AR B IRER R A & L fiE
29 o Yamamoto N et al. t5LE#Z T Erlotinib k2 H:
A EEY) 0S1-420 » 1EFENTIR AAIFIHZEHIRH LU
IEFEBEZRA Y 5 ESEYE) 12 > 55
=H B - BeAh - SE Tt EENT HAIFE
T H W KAy ey Eh ) 2R RN BEA (A - 5
ZHANEEHR T HE (Area Under the Curve, AUC)
i = M P ZEYIR JE (Cmax) 2 IR » #HVR
Erlotinib ¥ RS2 3BATREE 2 - 534b » aWE *2
FelSENT HAERTRT ~ 1% - BLIRENT HRYZEYE)
J1E > [RIRFATIE R B OhaensEyEh 15 2 H
FHEGER » 3 A7l S E AT E Y osimertinib HY
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IR P S 2L/ © Park et al. 3 RF[EIGEAA
2L > Alectinib BELHACEHEY) M4 WYZEY)E) 1524
A —9i" A R9ENT H BLFEEAT H 2 AHPIRY - f Bl
—J Alectinib 7£ H AETTHY phase 1-2 iff5¢ (AF-
001JP study)* i LL#K » 2 B 1E B S RERIE A
TR A Alectinib 300mg BID 15 T HyZEY)E) TJ
BRI > BEUR Alectinib I AR K Ry B ShEER
(ERIIPEIE 27N iRV -

R EAT WG KRR S e
Y AL ENTR A S Ly M EAa M
EREEYIRE T HIB = R EE i o BRI E e -
53 HIAEZENTR A S _EfEF] Afatinib 30 mg QD K&
Alectinib 300mg BID - HESRIGH AV M2 6
R+ {H HATEHEE AR IR S Eny
IR T R AN RE - S5 St R 8
FAZEY) - A2 B B AR A~ PRlSE AT A
A SEY) R MERH B ~ SEATIR AT IEH B
LIRER ARYZEY)E) )AL - Tl AR P 2 MR
BRI RERVAFEE » LR BT » A1 B A G AT
2y b PR ERRNEE - e #
JRENTIR ASRE - EAT AR EIE K 2 5
[ (hypoalbuminemia) » 7K [ (edema) ~ 1 3
FRIMYE (metabolic acidosis) ~ A~ IF HYSEY) I L
A » 22 rTRE B EEY) B ) Bk i gk
FERERY 2 288 » RIS 7 7 S AE B Y S R SO
(dose-related adverse effects) g4 Jlfg 44 - [KILL -
{5 SEY I 75 B U B W EE VI A B E » U
FERAA W ARHIE ~ R ERI I FE R ERE 3E (H
53 o

&

BE & BESENy AL - AR SR iE Ry N 1] B
R MEIE SR —RRIIEHE - AMEREIE B CERL
ERIGHRSHN - 1k HLIE € | & (Fixed dose) tFy
TR TR SR - G B2 i AR
FUEEYIRRSER - (HENREB TRER E R
FENTEIRE A - FEBE & g A R AT LIS
i o KL » ARSGHE R R 2R B o A a1
SCRREEE - tERET T AR SEY) O R E TR A S
ERYZSEYE) S5 Ay AT DR AR R L&
5% .
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Cancer has been the top cause of death in Taiwan for decades and the mortality rate of lung cancer is
the first one. For patient with advanced lung cancer, chemotherapy was used to be the main treatment but only
leads to a very short overall survival around 8-10 months. In recent years, genetic driver alterations in patients
with non-small cell lung cancer (NSCLC) were identified, many target agents were designed for the driver
mutations accordingly, the process was referred as precision medicine. The most common targeted therapies
in lung cancer included epidermal growth factor receptor - tyrosine kinase inhibitor (EGFR TKI), Anaplastic
lymphoma kinase inhibitor (ALK inhibitor), and ROS-1 inhibitor. Furthermore, prospectively randomized con-
trolled studies of these target drugs had taken a fixed dosage and almost excluded all patients with severe
renal impairment (eGFR <30mL/min/1.73 m2). Hence, the safety and efficacy of TKls usage in patients with
severe renal impairment, or even in patients undergoing hemodialysis is still controversial. In addition, high
prevalence of end stage renal disease (ESRD) was noticed in Taiwan and those patients on dialysis may also
suffer from lung cancers. The aim of the present study is to share our case experience, address a mini but
comprehensive review and discuss the effects of pharmacokinetic variability of these targeted drugs in dialysis
patients. We hope the review could provide a good reference for clinicians.



