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New Agent for Leukemia Therapy : STI 571
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STI 571 %30 imatinib mesylate NI phenyla-
minopyrimidine compound derivative %@W@Nm
a8 Novartis STI 571 aaﬂqwﬁsﬁugd protein
tyrosine kinase f‘?}aﬁma@ia growth pathways 284
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WAUS AT chemical compounds U5
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dosmui® 1 il ldur CQP 571488 Fostomndio
STI 571 ﬁrm%‘ﬁugd ber-abl tyrosine kinase ﬁwu
I%Iiﬂ CML (chronic myeloid leukemia) 10 M3
fnw preclinic WU STI 571 JssAvBmmgege
ELumiéTuézm tyrosine kinase activity U89 abl, stem
-cell factor receptor, c-kit Lag platelet derived
growth factor receptor (PDGFR) Mmmzﬁmaeia
tyrosine kinases Gﬁﬁﬁéu oy STI 571 E'T‘ngﬂﬂﬁ
m’%r:yl,@ﬂmaa CML cell lines La¢ clonogenic
cells mmjjﬂw CML ulalinasia control cells

miﬁﬂmma clinic VLG’]JL%N%GLLG]I @.¢1. 1998 I@EJ
Druker Wazaniz fnwdthe CML 83 naluszey
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phoblastic leukemia (ALL)* WUWNaMSensi
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Frinela 39liAenioendu STI 571 (STI dasn
N signal transduction inhibitor) I@&Jmfiﬁﬂﬁ
Q’ﬂw CML %8¢ chronic & clinical, hematologic
LY cytogenetic remission VLG’WJ
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L‘l(z;JuLauvLéﬁaj Gdﬁldﬁ‘l_lwmwmﬂh signal transduc-
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tion LA apoptosis activity 989 TK sgnaiuas
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ber-abl tyrosine kinase Azl ATP 1 Izﬂaqaaaﬂi
14 pocket 1ael bor-abl TK AuvhwnTidn phos-
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phorylation) Mﬁdmﬂﬁu substrate A¥FN1INYI

UA3eNMU downstream effector molecules 5‘%6]
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dl ‘g A a % v
gﬂ*n 1 uEAIMIRaNEMDYas STI 571 (931) wWsauWEUNy phosphorylation ()

siald STI 571 sanaislaendlilaglu kinase
pocket Lm%ﬁ ATP ﬁﬂ‘m&ilﬁ(ﬂ phosphorylation
984 substrate WaA8 lsaansovUATEENT effec-
tor bt @ﬁ‘g‘]_l“ﬁ 1

STI 571 wananshutls bor-abl TK %@Lﬂumms;
989 CML u& Seenandudls TK %ﬁ@ﬁlm Fol

1. abl TK il TK fivulunniznd feends,
1% chromosome 9 %ﬂﬁalﬁu housekeeping gene
%ﬁ@%ﬁd abl TK Vl,a\iﬁmméﬁnﬂu normal signal-
ing pathway

2. ckit TK il TK ﬁéﬁmhﬂmﬁﬂmm
gastrointestinal stromal tumor

3. PDGFR (platelet-derived growth factor
receptor) TK %@ﬁwﬁmhﬂmﬁ@mﬁaﬁmq Flangn
NN wzSatan Lay sarcomas
Pharmacokinetics’

MASIULITEMUEN %@aﬁu@ﬂmﬂﬁa WU mean
absolute bioavailability Us¥a1oh 98% e
Snlemevdeonnanid high fat N13QedxE Az
ANRIANTIDE (11% decrease in Cmax LAY tmax
Wid 15 $la9) AUC anaaidntion (7.4%) e

WeuiuSudssmuennauans

eNasdUTU plasma protein 13eanns 95% Lo
dmslmyazﬁuﬁu albumin &% alpha-acid glyco-
protein

81% 2asenazgniuaanansememelu 7 $u
MNIANIY 68% Yaden warmalaane 13% 25%
gasenazgniveaninlugiiia dmfindeasiuaen
1%‘3;‘1J metabolite aldun N-demethylated pipera-
zine derivative 4egofquamflanen STI 571
plasma AUC &§%5U metabolite fiiiers 16% 289
AUC a3 STI 571

WESULEAEN A T1/2 Usvanns 18 $alg
et ssulsemuenuavesaiaiieane mean
AUC gasenaziisiusnaanaenugag 25-1,000
4N, \uuuy linear

NNMIANEN2D population pharmacokinetic
analysis WU 21eANaTaERNGE volume of dis-
tribution I@ﬂumammmdn 65 1 volume of
distribution s 12% %ﬂa\iﬁmm&‘hﬁmmq
AN WaTahMNGAEMS clearance 109tn T

&fjﬂwﬁmﬁﬂ 50 NN. # mean clearance 8.5 3¢5/
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Falaw KiaEmin 100 NN, et 1.8 S/
Flus emsuanensisnnmetiasdossinmmSuenma
shwing werantaumet £laiiinade kinetics 784
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Drug interactions

el plasma concentration
9849 STI 571 Idurenidmaciuds cytochrome P450
isoenzyme CYP 3A4 ¥ imMIanasas metabo-
lism 989 STI 571 $haehadiuen ketoconazole (§9
\flw CYP 3A4 inhibitor) 511‘1/7 single dose F3uMY
STI 571 8Nl mean Cmax Wag AUC 989 STI
571 s 26% WAy 40% NN

enfifis inducers 989 CYP 3A4 14 dexam-
ethasone AN metabolism 209N WaRD
J¥aULN STI 571 anad

STI 571 £f¥1 1% mean Cmax wag AUC 289
&1 simvastatin (%GL{J% CYP 3A4 substrate) Lﬁa\l
31 2 UaT 3.5 WhanaaEy d9tsa STI 571
ssnsniiudls CYP 3A4 KesadedasseSasiol e
STI 571 $aueiadis CYP 3A4 substrate 718
therapeutic window Wy Qﬂwvl,mﬁf%amm
Hunlemuas logomgeniia paracetamol g
15¥nay

In vitro STI 571 ffuts cytochrome P450
isoenzyme CYP 2D6 fianadadulndiaesiumng
Sufhs CYP 3A4 doiumsliten ST 571 Sasffuend
h substrate 989 CYP 2D6 aavh iaxsueniids
substrate ¥9$ CYP 2D6 [iadsldizuiu

mﬂﬁm STI 571 hﬂzﬂwﬁﬁ liver impairment
udadlitnaemasuinste flosnengn metabo-
lized Tusuidudmlng
wamaean@ian1sc§1"\1ﬂiiﬁuaznﬁslﬁwqm

seliayaamevnsn e lmddonad

Tudorimeans wuwh A reproductive toxicity
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Tudaimaans WU eiay metabolites ndy
aanan Lmﬁluﬂuﬁavl,aiﬁ%’a;ﬂaﬁ,ﬂmwa F1ITi

A AV vo 2V o

wiaf ld5uen s ladensliuanas

[ a
NATLALY

Lﬁmmﬂﬂgﬂ’m CML 0% medical conditions
aehsui Irenansnthsdunadnafesasen STI
571 $enn wTematafesaRennan CML o

A lﬂl D‘ o [~ % 1% A 1
visarmyaue) nandudiaslaenaiiase
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wamL@&memmaﬂmmummaamﬂm

A mﬂmiﬁﬂwﬂmﬁﬂw CML wuNIugag
lﬂl 1% =y U

MYALHDINNHATIILALN 1% mamﬂaﬂmwz
chronic 2% 1%33513 accelerated LLay 5% 1%‘55%15
blastic

wai”mLﬁmﬁwﬂé’fﬂaaﬁqﬂﬁm PARLY 213
yady 1Ienaaila Lag muscle cramps 81M3

v L v o @ oA A A

1 wuldilaenguin snifiufl seusmvizausinn

(% 1% 1 2% (% dg lil
mesnlenn Wenduilaame inmemmedaisile
AN fluid retention amv‘iﬂﬁlﬁ@ pleural
effusion, ascites, pulmonary edema LA ATNG
Wadn masnmnleevgamdinmiuag endy
flasmy uthe OML #ifha blastic crisis Ameu
2IMIDINUUIIDUATININ pleural effusion,
congestive heart failure LWa¢ renal failure
anaRaUnmtasfiants

nnMsdnmamlnany neutropenia Uay
thrombocytopenia Wagtanizin (§5uen luama
dlaugt 750 1n. i) aenalafienst cytopenias £
ﬁmwwaﬂswﬁw I@EJW‘U grade 3 ¥ 4 neutro-
penia (ANC < 1.0 x 10%/L) 58-62% W&y thromb-
ocytopenia (platelet < 50 x 10%/L) 42-58% T

blastic L8¥ accelerated phase Lﬁjal,ﬁ&ll_lﬁusl,u

snslafindneuazngenansusmslaio 99 11 siffi 4 gmen-Sunaa 2544



354 ity Aavds

chronic phase WU neutropenia 33% &% throm-
bocytopenia 17% SLH chronic phase WU grade 4
neutropenia (ANC < 0.5 x 10%/L) 8% L& throm-
bocytopenia (platelet < 10 x 10°/L) wounm 1%
RN D;jﬂ’JEJ median duration 2839 neutropenia agi
394 2-3 §UeW way thrombocytopenia SN4
3-4 lensi MmaSnenvhlesanwnaeniany e
;ﬁll’JﬂT]’J

ﬂﬁLﬁN%%?JEN transaminases ¥38 bilirubin WU
tloant 3% vesthe msSnmlaeanenviovenen
Fremnituiu Sdtheseand 0.5% Adamemen
aaonll Anenufihhe 1 M sy accelerated
e@Aean acute liver failure §1¥16) MENANIDULN
Vl,éj’i%ﬁmm drug interaction il paracetamol
WA
MIANNMIARAN

ms@nn phase I dose-escalation 28921 STI
571 Gluﬁﬂw CML chronic phase “7; fail ¢ia inter-
feron O (IFN) 83 91’ Lﬁlammm@ﬁmmzau
S 251,000 N s wuth Fiaa 1,000 an.
61D E'T\‘ﬂ,a\iﬁd maximal tolerated dose &idjﬂ?&l 54
e Pl uEnae G 300 n.dau 53 1o 14
complete hematologic response (CHR) %ﬂLﬁG\mEJ
Gl% 4 §niusn 29 M »L@% cytogenetic response
st 17 el major response (0-35% V84
cells positive for Philadelphia chromosome) &g
12 318 VL@% minor responses

|14 CML Blastic crisis uag ALL 7§ Philadel-
phia chromosome positive Jmseinen phase I!
aiulaefihe 38 1 i myeloid blastic crisis
way 20 M& Wi ALL %38 lymphoid blastic crisis
AtheldFuentumng 300-1,000 ain do¥u Wl

myeloid blastic crisis 21 918 (55%) Ey responses
Tow 4 Tu 21 318 & CHR ffthe lymphoid blast
crisis Loy ALL 14 18 (70%) Y response I@EJ 4
108l CHR

fimsdinm 3 msfnm Adu international,
open-label, non-controlled phase II ﬁﬂuam%m
wazela fheman 1284 10 Taedl 1,027 T
intent to treat Q’ﬁw%wmﬂu Philadelphia
chromosome positive CML %8¢ chronic ﬁ fail
flamsSneng IFN wae CML lusees accelerated
y8 blastic phase” fil 40% Sy doust 60
Al waw 1012% Senesioust 70 Tl Toed cri-
teria 989 refractory CML chronic phase ﬁdﬂi Ey
niswaadiadantn = 20 x 1071, othotion
2 dUenm uay/vise L‘ﬁN%%ﬂJEN Philadelphia chro-
mosome-positive bone marrow cells Aehatiag
30% NLAN 1BUAIN 20% T 50% W3n 30% L
60% vhafe 1 Liass veasimaufisaudin > 65%

Criteria 989 resistant @g Mmmmﬁ com-
plete response M/l 6 1ot Way/M30 ananTn
a major cytogenetic response mﬂu 19 widsan
& 7N lawadiriue (athetios 25 MU sl
Suonsh)

Criteria 289 intolerance §a IFN @8 & grade
3 nonhematologic toxicity fnsariaehaioy 1
‘e senie course 784 IFN i3 IFN-contain-
ing regimen 6 \Waw (RENtioe 25 MU siadtenii)
Phases of Chronic Myeloid Leukemia’

Blast Crisis*

1. = 30% myeloblasts in peripheral blood
or bone marrow, or

2. Extramedullary involvement other than

* Patients with either of these findings were classified as having disease in blast crisis whether or not there were other

features of chronic phase or accelerated phase disease
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liver or spleen
Accelerated Phase (at least one of the four cri-
teria must be fulfilled)

1. 15% to < 30% myeloblasts in peripheral
blood or bone marrow

2. 2 30% myeloblasts and promyelocytes
in peripheral blood or bone marrow (but < 30%
myeloblasts in peripheral blood or bone marrow)

3. 2 20% basophils in peripheral blood

4. <100 x 10”/L platelets
Chronic phase (all five criteria must be ful-
filled)

1. < 15% myeloblasts in peripheral blood
and bone marrow

2. < 30% myeloblasts and promyelocytes
in peripheral blood or bone marrow

3. < 20% basophils in peripheral blood

4. =100 x 10”/L platelets

5. No extramedullary involvement other
than spleen or liver

1%@’3&1 CML chronic phase “7;53 IFN-failure
632 38 wilsgiaeaan (gl hematologic failure
29% cytogenetic failure 35% QY VLSJ?&WWW%EH
IFN 16t 36% &l PN sirlow laeil median
duration 14 {fiew uazaIATELNGI 25 MU sig
ot sresamanannyiiade 32 Weu

&idjﬂi)&l CML accelerated phase 235 M I@EJ
77 TN FENNA 400 AN, LALAN 158 eV
&enane 600 an.

A1)3) CML blastic & 260 318 11 myeloid
blast crisis 10el 165 T8 (63%) 95UmMI3nEnan
Aoudhoenadithia uanid 95 11 (37%) dola
weldsumssnm 37 Meusn denana 400 an.
wafinda 223 1o Idenewia 600 an,

&;’J:ﬂ’JEJiSEJ?d chronic 49% vlﬁ major cytogenetic
response I@]EJ 30% n complete response g
19% VL@%J partial response

Q’ﬂamwz accelerated phase 63% \157 hema-
tologic response 21% »LG,T major cytogenetic re-
sponse (14% VL@% complete cytogenetic response)
&Eﬂwméjmﬂlm@ 600 &N. progression-free sur-
vival uag overall survival 71 9 1fem whify 68%
LAY 83% GNNEL mﬂmﬂ% multivariate analysis
WNAEN 600 NN, AHANNINAUSTY improved
time to progression, independent of platelet
count, blood blasts k8¢ hemoglogin = 10 gm/dL

Q’ﬂ’a 8358 myeloid blast crisis 26% »LGQT hema-
tologic response (30% héﬂwﬁ\lﬂ weldFums
Srenaniow uay 19% luihefienldSmssiman
W) mameLRMaML G MNALTLEN 600 .
WeURUW@ 400 &, (29% vs 11%, p = 0.022)
median survival 2esilaed sliee|dFumaSnmn
riow = 7.1 Wow Weuy 5.2 weu ludthefiae
IesumsSnmanen

Hematologic response criteria (%G’Taﬂ% LI
aehatioy 4 e

CHR (complete hematologic response) T
study 0110

® WBC < 10 x 10°/L,
platelet < 450 x 10°/L
® Blood myelocyte + metamyelocyte
< b% with no blasts & promyelocytes
® No extramedullary involvement
T34 study 0102 uaz 0109
® ANC =15 x 10%L,
platelet = 100 x 107/L
® No blood blasts, BM blasts < 5%,

no extramedullary disease
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Patient CML blastic CML accelerated CML chronic
Characteristic (N=260) (N=235) (N=532)
Study 0102 Study 0109 Study 0110
Median age (range) 56 (19-81) 56 (22-86) 57 (18-90)

Gender Male

136 (52%)

118 (50%)

311 (58%)

Female 124 (48%) 117 (50%) 221 (41%)
Race
White 221 (85%) 210 (89%) 463 (87%)
African American 21 (8%) 10 (4%) 32 (6%)
Other 18 (7%) 15 (6%) 37 (7%)
Performance
Status ECOG 0 42 (16%) 86 (37%) 314 (59%)
1 108 (42%) 94 (40%) 172 (32%)
2 97 (37%) 41 (17%) 18 (3%)
3 3 (1%) 2 (1%) 0
unknown 10 (4%) 12 (5%) 28 (5%)
Prior therapy Yes 95 (37%) 157 (67%) NA
No 165 (63%) 78 (33%) NA
Chromosome
Ph only 94 (36) 108 (46%) 530 (84%)
Ph + others 166 (64%) 127 (54%) 87 (16%)
Extramedullary
Yes 178 (68%) 160 (68%) 129 (24%)
No 82 (32%) 75 (32%) 403 (76%)
Initial dose of Glivec
400 mg daily 37 (14%) 77 (33%) 524 (98%)

600 mg daily

223 (86%)

158 (67%)

8 (1%)
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el 2 uEnIaMINAe CML Tusyevshen fneen STI 571°

CML blastic

CML accelerated CML chronic

(N=260) (N=235) (N=532)
Study 0102 Study 0109 Study 0110

Hemato Response* 26% 63% 88%
CHR 4% 28% 88%
NEL 3% 11% NA
RTC 19% 24% NA
Major cytogenetic 13.5% 21% 49%
Response**

Complete# 5% 14% 30%
Partial 8.5% 7% 19%

*  Hematologic response was confirmed at least four weeks after the initial evaluation.

** Includes complete (no Philadelphia chromosome-positive metaphases) and partial (1-35% Philadelphia chromosome-

positive metaphases) responses.

# Response confirmed by a second cytogenetic evaluation of bone marrow at least four weeks after the initial evaluation.

CHR = complete hematologic response; NEL = no evidence of leukemia;, RTC = return to chronic phase

NEL (no evidence of disease) 1:5 criteria 299
CHR usl ANC 2 1 x 107/L ua¢ platelet = 20 x
10%/L (0102 W& 0109 study)

RTC (return to chronic phase)

® < 15% blasts BM & blood

® < 30% blasts + promyelocytes BM &
blood

® < 20% blood basophils

® 1o extramedullary disease ﬁéu
%E]ﬂmﬂﬁ i1 Jihé\l (g 0102 g
0109 study)

355131,%1%%5'&1 (median time) mmSm%nmau%
hematologic response GL%m?ﬁﬂm%d 3 EL% KIR
Uavanns 1 1 LLaszJzL’Jmmﬁa (median time)

AV » . . A A
e major cytogenetic response A2 3 LAa

(range, 1 400% 99 1 3) Tuanit ol
1J9¢18% response duration L8y survival VL@%J

Iuﬁa@ﬁu EJ'JG\L?,J'Q controlled trial ﬁﬁﬁﬁd clinical
benefit 493 STI 571 sl%éﬁu improvement 283
disease-related symptoms %38 increased sur-
vival LLGislmezﬁiﬁ phase III early chronic phase
CML, #iRenidiensswi STI 671 U IFN + Ara
C %@ﬁwﬁamﬁmgj & phase IV study 6iun ms
@@mmﬁﬂwﬁmaﬁﬂmh phase II (blast crisis,
accelearted phase Wa¥ chronic phase)

Ml STI 571 i'wﬁumﬁﬂmﬁ'm \% cy-
tosine arabinosidew, hydroxyurea, daunorubicin,
interferon-alpha'’, M3 allogeneic' 38 autolo-
gous' stem cell transplantation i’JJ\l%ﬂuiwﬁ

relapsed AN conventional therapy " Gluﬁf\)f\gﬁu
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