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WA ANS Adste] QAZE BE Tab A4S A4 2ERAEAK BE AAT g Az 1ER

(m] 2H|Zo|=A

2HRO|EA Y& glucocorticosteroid2 4] dexamethasone, hydrocortisone, prednisone 5©] Ath. @A

dexamethasoneS FAZSAHdMEE ZAYa 1A S oA

gy, AE, THIANEo] AREE AL

hydrocortisone> =5/ W@H | AFEEY prednisone> FASFAANEY, FAHZR WA, T4

(m] Interferon—a

Interferon—a+= A= §H-ZAA|(biologic response modifier) 24 @z TH]Z Al o] AFE-E]| L
AUt o] °fAli= interferon & FAARA=A 7 B dJAZCl HAAE] AREEI glom, Ajauate]
interferon -8Alo Ao o 7hx] A O] PAS [FESHH o] Fef ofs FHiolg A AHE, HEFA
oA 2§, "o 2HAES YEhdh

Interferon2 Hpo]H AL o] 7HA] cytokine(IL-1, IL-2, TNF- )3t 72 tfQFst zp=tof Hh-gste] W
Aol A s 22 dlEdae A volH Ao BEAE At T Ali2e] doutgs FA7]= qd=

gttt Interferonoll= —a, - B, -7 Al TF7F AL INF-a+= Hiolg{Ao] 74

fit
_IU:‘.
nek
4
2,
X
z
7
™

>

ufolel o] AT AolAEL AWAE 121 INF-yE A4S TAZGA wEel Atk INF-a7t

FAA R 7P wol AFEEHI low FHANEEY, pegylatedd TO2 AFHE 7HsSHH pegylated INF-
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m] Retinoid(Vitamin A -5-X=A)])

Retinoid®+= all-trans-retinoic acid(ATRA)¢] d+=d|, o] kA= ] FAAZFTAWEH| Al &=
A

i
2,
1)
S
A
oN,
filo
)
oo
olt
ol
&
I
o,
=)

ot M EZE Esh(differentiation)E SHA] & EAL 7HA3L QL

52

I A, retinoid 5-& E9SH w2 ESHEZ (differentiating agent)E°] LAEL] BEIIE ZA7]E= oFA
2 AMgHEY o] kA= PML(promyelocytic leukemia)/RAR a (retinoic acid recepter a) THie] RAR«a
domaini} ZAetste] HMA Thalo] et WHIE dozlomx WA AAEHIH BHFHAE]
HAttranscription) & ZASIA 7= 7S Fol dojAlE Ae=r dEA Sty & ATRAE promyelocytef]

Al oAl H AGAR] E9E fkshe 7IdeR A8

o]N

ShA o] ool tEAQ] RAHEel RekE TR (differentiation syndrome, DS)O] 2~27% HE wHAstH,
FHoRE WA, AFZV) BE SHTL, FUAE AL ARA Fo| qid, BeSFEZoR A% Ay

o 00—

B 5-30%=% AWAQl FAgor d#A .

m] H]AS}gHE(Arsenic compound)

H| A 8}gHEofl = arsenic trioxide(ATO, As;O3)7F =], o] Al A FAAASIFAAHE o A5
At o] A= HIAGECSR E(poison) o2 dElA QAT 1992¢ FAAMEFAANIY Aol ARgS At

E Boto M2 AzA=R AMHEE ZHsAdol AAEASE ©o]F 1997d all-transretinoic acid(ATRA) A& =2
o] TE T AUt FAMSSAANEY FAE QHOR o] FAE ARESte] EolAHQl =4 §lo]
DEQoh ESE HT ul= W o |SAAAA oA ARt IS4

§ &4 408 tider o] Al AMESHAE ol 85%lA @dSol =EstA e olF 91%ofA

O
o
N
2,
>
L
2
)
:?%
o,
_O|L
32,
5
Kl
H

o] eFA|e] 712 o] wekstzx] ¢kx|ut ATRAS] 7| ¥t= tt274 PML/RARa T 9] EFLE fk
ot = Wiy Alao] St Z9ket PMLY ofn|ieAt et 1 (amino-terminal sequences)ofl #oish=

caspasesS BATIAIA AE AUAE fmsto] FHHOR H4T IPTE BeAAT meby gurzel

O

FAefsta ¥yt ERA|E0]A, ATRA 2= &-84017 1y Adste el AFhE F=sl Y A<
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17911

Differentiation
o  blocked
7 self-renewal
enhanced

PML-RARa oncoprotein
blocks transcription
of target genes

All-transretinoic acid (ATRA) Arsenic
I

Differentiation

Tt . o mature
B granulocyte
"’ Transcription
Normal RARa of target
binding restored ng?f gEnes
. Reduction in
Degradation leukemia-initiating
of PML-RARa stem cells

2l 5. All-transretinoic Acid and Arsenic Oxide(ZX: www.cursoenarm.net)

m] ZTAX] T A (Targeted therapeutics)

» GFZEFA (Monoclonal antibody)

GEEdA 9= rituximab, obinutuzumab, blinatumomab 5] Ut GAMEZE T EHo| thFst A4
F-9](fragment antigen binding, Fab)7} U@ ==t o= SZE2FAY A= FZo| Hrt AA|ZS FAAEZ
oF Adt dUZE2FA|E BA-2EA M EZEA (complement—dependent cytotoxicity, CDC)¥} &A|-2]&A

M o7 Ml ZZA] (antibody—dependent cell-mediated cytotoxicity, ADCC)= Fall YAEZE APEAIZ|1L HY
25 Agtehe AdgE vl o] dEEPAe dMxE mHo B e} A8t Ax=d FAEE
F2ZAA FHEE Aot A7 2 5 e AFAAe] 2485 Adsts g orh B AR
=40 A E8Eo] 1 5o dARE BHoR dAE U=x F HAgdE 5 Us EokEt

A FA|-oF= B Al (antibody—drug conjugate, ADC)Q] inotuzumab ozogamicin®] 2017¢ 7€ ©] FDA

E ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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1. Rituximab(Z A, A&3: T} 5, Mabthera®)

Rituximab2 2000 ZHHEE AAto| ALE o] chimeric anti—-CD20 HEE2FA |2 A A THAAZHTILA
B o AFRET QItt o] SRl B AE B3 THAOA CD20& Wdsk= B AlZ H4A 2 A B AlE

of Bgste] Mo FANER Y Bot U GAYHS AAA o] oHE Ad) YuF NEudoz

o FUtEAEH, F¥L, 200 S5, HRAESS S o ArtddgAgAE I avprt

%8 B AR Ymaelt 28t el 4eglel CDelehs 54 wuol Ax Ewo] I EAsto]
ol B AEE hE Amel PRS- ASHe Exo] Wk oP4sbt B B AE YEF AEAAE CD20L

B
95% A% WAHD o] Al CD20o] AFE 4 YL Wsold BIE 9

apoptosis
Lipid raft

[ B°f - :
Ill )QO[ NK cell /} | \ ! /" _cp20
l‘ L’;8\\ /’/ / <
u -
\ ' CrZ?eI::If:en_t\\ \/ &

Macrophage

8 6. Rituximab(EA: www.bloodjournal.org)

FcyR/CR mediated
phagocytosis or ADCC

2. Obinutuzumab(¥|+EH, A=Y 7I¥oldl 5, Gazayva®)

Obinutuzumab-> {17t} CD20 HZ2EdA=A A -z Ag o] AGE Sleh. o] ofAl=
20143 oA ‘chlorambucil®t H-85te] CD20 949l B Al Thdgdorgduigyor Aot whe gzt
2=t ‘rituximab A =:o B-S FEE AdeE oA HxZF(follicular lymphoma) A7 obinutuzumab

o= E= bendamustin¥ B8 Fof'oll AU, o] FAE rituximab 53] FHEG] e THIHZAA

Juy)

i)

)
o,
>
=2
>
l_r1
2
fol
ret
ro
2o
oX,
=
Hu
H
me
filo
519
iﬁ

TYFANAE go] rhssict,
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A

Enhanced ADCC
and ADCP

Obinutuzumab

c -
Low CDC |

Enhanced
direct cell dealhl

Complemaent

712l 7. Obinutuzumab(EX: www.researchgate.net)

Zo] CD20°l diet & o2 928 dAse] o2 7] ANEEHA= T rituximabe 7leH oz AF
sto] AHAA HE AFEEI FAE AE=E

A& T2 ddd - AY AAE A CRE rituximabyt HwRE 34 AFAFA wHgEolL
FEAEENA Ee] AFTEHW] HZol &% B AE HEF AmoME rituximabs AT T A=

7V54ge] gk B gic,

3. Blinatumomab(E2UERT F, AEF: EAolE F, Blincyto®)

Blinatumomab= 1718} CD19 TEEJA 24 FAHT R I AMREI Qi o] kA= 20154
oA ‘Detdolol AMA S A = BSA AT B AHE
Z)ct o] oFAlE dME EHO YT HIME FHO e EA AT £ YRR A|RH GEE

FA=A B Az EAStE CD19 Fds Ao R Sto] T AZ=2 stojg o4 B AZE A4S St

of oAl JlE Amel AmME BAS Ao AYH BTL 4 AelA 40% ool 9 Pl

o] A= olFEol4d CD19 At CD3 T Al A7t AZ2H Fe(bispecific CD 19-directed CD3
T cell engager, BITE®)EX B AFel 7|8t Ao mwHe] HdHE CDI99F T Al FE¥of WA CD3

E ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000



Anti-CD3 antibody Anti-CD19 antibedy

g Blinatumomah %
!}iﬁm 9 BiTET)

Effector: normal T celi Target: B-precursor ALL cell
{omembrane CD3g) {=membrane CD19)

i To e

28 8. Blinatumomab(ZX: www.koreahealthlog.com)

BITE A= ddiel= AZ4H T2 FA 9 dH(single—chain variable fragments, scFvs) 2= o]0zl

FER EX 4709 o2 AR AR ot AT A(equencoBtal & 4 9tk scFus shbE T

AZ] CD3 8A1E ZotA 248 Al7le FEolil, & e F72 Hdrolu e FF Az Fds
BHOR oY At BiTE= thE 932 dAet 28 T Axet FFAZE 988 F+ o2 98=
Zett. & T AZR stodg FFHEZ perforinoly granzymedt 22 ©Hlg TEo AEZ=SA 285
et

» E|2A7|UA A A (Tyrosine kinase inhibitor, TKI)

E|Z2 M7|UA] AAA = @A imatinib, dasatinib, nilotinib ¥ radotinib 5©] It} Tyrosin kinaset:=
M=ZT ligand EE= AlxzAz By dozg Fodt JHE olFste AT HEHZ(signal transduction
pathway)®] Fa3t @4Qld], o] "o odf AHA=rl HAGH R &A%t HHA w2 ool AR .
AR ibrutinibe] 2016\ ZuUjolA T EZZAMEEIZ o] 59lE0 o enasidenibd  isocitrate
dehydrogenase-2(IDH2) SAAZA] 20179 B] FDAOA ‘FAZSFAAHIY 5o A=A, AHol=

obz] 4A#A] gkeke.

E ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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1. BCR-ABL tyrosine kinase JA|A]

TSI 2 90% o]4fo] 49 Hetdnlol A A (Philadelphia chromosome)zt &2]9-= AA4A
o v gl ol WA o] AMAY] vt 9F AMA|S] %l= ABL(Abelson) tyrosine kinase) %12t
oF 228 FAMAo] 9= BCR(break point cluster region) 22 Atole] gsto=r iyt FF 2t

(chimeric oncogen)Ql BCR-ABL©] RHEOIZHA THIZdudrg o] lo] Hr},

BCR-ABL tyrosine kinase &JA|A:= BCR-ABL tyrosine kinaseE HA|ste] BCR/ABL HAZE A3ty
BCR/ABL A=E sl AAQIzt-H|o]E2 Mz A (growth factor—independent cell growth)oll <Jgt
HxZ FAS fFxske RAS/MAPK A2, A2 55 F7H71 Alxe] F2ha Hai7le HMEEF
(cytoskeleton) 280l J3FE H|x]= Src/Pax/Fak/Rac A=, nEZE2]ote] S [A|otal Al 2HEAL
(apoptosis)ll ot Al AES Aot AEo] BES F7HAZIEH 9T vIAE PI-PI3K/AKT/BCL-2
Az 9 NEZ FA Fa% IS St= JAK/STAT HA=RE Apdste] o] oA,

1) Imatinib(e]uEld, A=Y: 29 A, Gleevec®)
Imatinib< 2% 1998 U4 AlgdS AlZste] 2001 7] FDASF =jollA R duld g o] A ua=
g AMgEIL U
o] oAl THAZSAME o] Yolel detdu]ol GAA o os) PAH BCR-ABL tyrosine kinaseZ <A

St gPAlEe] FAla Hal 8 AEo] Wad ALY At waks et

598 Hzo| A7E ARA BANZAZA B BYBLYNTY, YL

Ber-Abl Ber-Abl

V5 S
oo |

mesylate (i}“-"
Effector Q& Effeditin
ATP \. T | )
B 5 Signaling ATP | :
P B 5 @e
P

12 8. Imatinib(EX: www.fansshare.com)

[5) ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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2) Nilotinib(U&€ld, AE%: EtX 1Y <, Tasigna®)

Nilotinib& 20079 1] FDASF ol Zeluke 2A|t) selective BCR-ABL TKIZA @A w254

WAYof] AFGEL et o] FAlE imatinib A zol 54U WEEFAIMAG AN ARG A ERE ofyet
Az AFE R ME imatinib Bt /o] dFH HE lo] NCCN 7ho]=2Qlo A dasatiniby} Tf-&0f
12k 222 FFst ek

3) RadotinibGt=Eld, AEE: F+HE H, Supect®)
Radotinib> 2012¢ 1€ =W dFekFol 7HEst = A18¥HA AleFe =2 24t BCR-ABL TKIZA A
TP ZAgu o] AFRE T Qlth 1AIYQ imatinib2 AT B9 F =dAHolo] o) WAo] HAISH=Y],

| ofAl= imatinibell /ol A7 imatiniboll F2F-go] e AW EE 22 AgA=z F

<]

AT 20158 12 A A= WY A=A

2. BCR-ABL, SRC kinase 9JAIA|

19119 #Hz=2 st 71 @i JAME ZE= v-Src(Rous sarcomavirus) ¢F 5737l gt A8 #4

AR c=Sree 1 AFEo] AlzHro] obd MEURo| EAStH o Ao AACL dA=o] g FMS=

fx 4TS gl AX FA, Hah AE, AE W W A4 5o 9L WAL P Ao A
Aol 4 48L et

Srce Src family kinase(SFK) SOl 7F @ol =0l & <42 axz EGFR, HER2, PDGER,
FGFR, VEGFR 59 A=zt S84t AFgsEAY focal adhesion kinase(FAK), Crk-associated
substrate(CAS) 59| Tldo] ofs] @/stww, B43HH Src= 22 W Fx9 WIS Foto] e A4S
el A gk3shA FHoh BCR-ABL, SRC kinase SAAl= Aol A7 AE, I A4, Alz9] o]

o] 5o wtS 7Y & 4 ek

rﬁi

oft
ps)

o}
=

L

* Dasatinib(ChAHEd, AEE: Axdto]d H, Srycell®)

Dasatinib< 2006 ®] FDA, 2011 oA ‘imatinibS Z3HsE 12} 220 Aldfdl by F5AJuMS

el

k:

<

Aol SRl=Eden A SN Ey, S-SRI Yo AREEIAL . ©] oFAlE imatinib¥hE

ga] 849508 ABL tyrosine kinase 25t opUe} Hg4stE 72747 oAlst, B2 el Src tyrosine

----- ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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kinase@ JA|gtct,

Expansion of

‘ BCR-ABL mediated l

Ph+ Leukemia cell

12 9. Dasatinib(Z%: www.bloodjournal.org)
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e,
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o2

)
>

oA mwhAy ZAMWEAHT} imatinibS E3FEE A3

3. Ibrutinib(e]|EFE]d, AEY: ¢BEFH|7} A&, Imbruvica®)

Ibrutinib= AlA #x2 /EHE A48 BEZE E24 Z[UA(Bruton's tyrosine kinase, BTK) THiZ SJA|A]
24 2016 WA ‘QIEAEZHIE(mantle cell lymphoma, MCL) 2| & o] o]o] ‘o] gt 7}z] o]Ate]
Agg 92 Fdo] Sl WAAHIZAY Wdy 5o ditt 35| F7HEAH.

Bruton tyrosine kinaseBTK)+&= A|ZZ Wo] EA5H= tyrosine kinase®] FF o2 B A 849 AT

A AA] ol BEHS o

st

2 53 9tk = BAIE 4840 71918 Z40] Bul, AESA 9 B A
348154 (chemotaxis) %2 (adhesion)o] ToISFER ol& olAshe oL WYL IMAYe] 2 wE

Hd oz ZiistA =i

E ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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o] oFAl= B Ao A&} Weto] JFE mAe AT #AQl BTK ©@¥ds aidste] of4 B Al

AE B S oAsh, AANERT WA TABLEIG Foll B/17 AV PFshe NCCN 7hel=

ghelof A Ry Wiy 23 AsAz A diEe ofAlold. 535 71E FdACl Hls ol dus

\ IGL Ibrutinib CD19

IGH
Q.
?U’{Z 7 gl ?‘
EEEE888888888¢ 1

R R TR A TR LT z’?e e AR, %Wﬁ’%?s
< HPIP T <PIP
,\ ,\ EREE
POOOO00000000 .Q..... | RN .Q ...Dt. - .0'
Cell
membrane @6 @@
Y Y Q PLCy

Q BLNK

IP5
AKT/mTOR
2+
TCa activation
NFAT
= (=3 (=) NFHxB
= <
)
0, B-cell
proliferation,
o differentiation,
0/ Nucleus |M|\ VAl MIM\ M and survival
W i

© 2014 American Association for Cancer Research

CCR Drug Updates AR

18l 10. Ibrutinib(ZX: www.clincancerres.aacrjournals.org)

Sot 71%e fASAT GAEE 1 Aol

i
Aol avehs Auglel A% e A Asdom BIEART A4 Ay AL BE 2

g
olt
o

o dA}F Al F71(GO0 > Gl = S - G2 - M)E AA A 244 S phaseoA DNA ¢4
(synthesis)o] dolutal M phaseol A= FAHEE (mitosis)oll 9]l A4 AZE7E & 7] BAZ2 EEHTh
Gl, S, G2, M€ 4 phase & S, G2, Mol 285+ AIF2 W7 €45t Gl2 dAlZe] w2t 7o #fo]
7F o] Al Zholl 28=E AlIZFe] Glofl oJste] ¢t Gl phaseo] HILedtAl do] Al ZEo] FA
Aol A= B¢E GO phase(FA|7])olet jirt.,

E ©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000
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FEAN= AE F7 F o

Ir
m

A F7l Qe AlEelw  AEst= AlEFT7] FolofA|
(cell-cycle=specific drug, CCS, dl€ H M E+= S phaseo]| #H-8)et 248 e Ao F7]of TA
o] Zgst= MEFT] HIEo|oFA (cell-cycle-nonspecific drug, CCNS)7F SQlct. o] FAAELS DNAL}

RNAQ] oHd W FAREES Walish7 v DNA 22 ZHof sz d&F2 vlA dAHZE Aok spAT

Taxanes Vinca Alkaloids
Paclitaxel Vincristine
Docetaxel Vinblastine
Vinorelbine
CYCLE NONSPECIFIC
Alkylating agents Q
Cyclophosphamide e
Ifosfamide ~= Cell division
B ~:?

Platinum agents

Saroeplain viosiz (@
Cisplatin
Hexamethylmelamine /
o)
\,7‘
More cell Cell growth, \>_.-
growth prepare for DNA L% 3
replication ~
/ Hormonal agents
.\‘"‘ Tamoxifen
\} Megestrol acetate

Topoisomerase e
replication

inhibitors Antitumor antibiotics
Etoposide Dactinomycin
Topotecan Doxorubicin

Doxorubicin lipsome
Antitumor antibiotics Antimetabolites uiciniips
Bleomycin Methotrexate

Gemcitabine
5-Fluorouracil

Source: Hoffman BL, Schorge 30, Schaffer 1, Halvarson LM,
5radshaw KD, Cunningham FG: Williams Gynecology, 2nd Edjtion,

veviw. accessmedicine.com

38l 11. Cell Cycle and Anticancer Agents(ZX: www.accessmedicine.com)

gunlet B2t

siato] wet Babgo] sl thed) et 4 9o
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2. £%E591 ¥ (Paronychia)
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(Acute Myeloid Leukemia, AML)
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cyclophophamide cyclophophamide cyclophospamide
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Alkylsulfonate
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it ZEH|
N methotrexate methotrexate
Purine ZgHH|
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fludarabine fludarabine
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etoposide etoposide etoposide etoposide
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28 (Anthracyclines)
danorubicine
doxorubicine

| idarubicine

Wnthracenediones

| mitoxantrone
O] M| 22 X H|

Vinca alkaloids

daunorubicin

idarubicine

mitoxantrone

daunorubicin
doxorubicin
epirubicin
idarubicin

mitoxantrone

vincristine

L-asparaginase
dexamthasone

prednisolone

blinatumomab

dasatinib
imatinib

daunorubicine

vincristine

dexamethasone

interferon-a

dasatinib
imatinib
nilotinib

radotinib

mitoxandrone

vincristine

dexamethasone

predinisolone

obinutuzumab
rituximab

vincristine
vinblastine
Enzymes
L-asparaginase
Steroids
dexamethasone
hydrocortisone
predisone
Retinoid
all-transretinoic
acid(ATRA)
H AztetE
arsenic trioxide(ATO)
Interferon alpha
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