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Abstract

Cytarabine is an effective chemotherapeutic agent for the treatment various form of
leukemias, particularly acute myelogenous leukemia (AML). Action of cytarabine is
dependent upon intracellular phosphorylation, via cytidine kinase, to its active metabolite
cytosine arabinoside triphosphate (Ara-CTP), the nucleotide responsible for the inhibition of
DNA polymerase and can be incorporated in place of normal substrate of DNA synthesis,
dCTP. Generally cytarabine is used in combination with an anthracycline in the treatment of
AML. These regimens induce high complete response rates in newly diagnosed AML
patients. However, clinical outcome is unsatisfactory, as most of the patients will eventually
relapse and often with resistant disease and poor response to subsequent therapy. Efforts to
improve clinical outcome for refractory or relapsed AML patients have focused on
developing more effective combinations of antincoplastic agents. Several studies have shown
the achievement of significant progress in the treatment, for instance the combination of
topoisomerase-I inhibitor, topotecan or irinotecan, with cytarabine. Moreover high dose
cytarabine therapy (HDAC) has represented a major focus of interest in AML clinical
research as post-remission treatment. Many studies have demonstrated that repetitive HDAC
offers substantial advantage in terms of prolonged disease free survival duration and
diminished cumulative incidence of relapse, especially in subtype 8;21) and inv(16)/t(16;16)
AML patients,
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. . A ar o o nw ) L N
remission phase twatlastumsnsuidudueslsn wamsdnswuimslgen cytarabine 'luwmmqﬂmﬂ
& =3 v s a ar : n' =i
mslievae ) A3 (repetitive) linatheandanmaiamsnanthihnadlsauasifussozianmsit
Finatuvuiloanlsn (disease free survival) Tugfthele lasmwizlugdihe AML subtype t(8;21) uas
subtype inv(16)/t(16;16)

F°l”l§i’lﬁ'm" . cytarabine, acute myelogenous leukemia, high dose cytarabine




Thai J Pharmacol; Vol 27: No 2-3, May-Dec 2005.

Cytarabine

Synonyms Cytosine arabinoside,
Ara-C, Arabinosylcytosine
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(Ara-CMP) Tmemsvhouuattaulosi deoxy-

R z o lame
cytidine kinase MUY Ara-CMP sindjfisen
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- Acute myelogenous leukemia

- Meningeal leukemia

- non-Hodgkin’s lymphoma

- Acute lymphoblasfic leukemia

- Chronic myelogenous leukemia
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3-6 Tu
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15-21 Ju’
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6. szuumila

smsthadaimiuszuumelaleun
respiratory distress syndrome, sore throat,
esophageal ulceration, esophagitis, pulmonary edema
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pericarditis L& thrombophlebitis




162

8. la
¥ o ¥ . .
aMIUARIWULAUD urinary retention,
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WENfu laun conjunctivitis, keratitis 2NE1M190
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corticosteroids
UfRGenfumdy

1. msldn cytarabine Taafueni i
@ole  (nephrotoxic drugs) Huaaamshyn
Ara-CTP  panaininmavnlvitiialanmaiay
HRDIMIAYIINNS LY cytarabine

2. Cytarabine HHAAONIQATNYD oral
guinolones L& digoxin

3. Cytarabine HnaanUsznimwaasen

a4 o & .

flucytosine LUBNINBIVENNT uptake &1 flucytosine
&

(LA E e,

@157 1 Onset aasmstiaImtradesanmslden cytarabine® & 7™
Organ site Side effect Onset
Hematologic Myelosuppression E
Gastrointestinal Nausea and vomiting I
Diarrhea E
Stomatitis E
Abdominal pain E
Dermatology / skin Rash E
Alopecia E
Hepatic Elevated liver function tests E
Hepatotoxicity E
Central nervous system Cerebellar toxicity ItoE
Seizures 1
Peripheral neuropathy E
Respiratory Respiratory distress syndrome I
Pulmonary edema E
Ocular Conjunctivitis E
Reproductive Infertility L
Others Ara-C syndrome l
Fever 1o E

I: immediate onset (hours to days), E: early onset (days to weeks), L: late onset (months to years)



Thai J Pharmacol; Vol 27: No 2-3, May-Dec 2005.

WHANTSANYINIIARED

1. sl cytarabine ﬂlﬂéﬂ)ﬂ acute myelogenous

lenkemia

Acute myelogenous leukemia W38 acute
myeloid leukemia (AML) %38 acute nenlym-
phocytic leukemia (ANLL) Aalsauziams

= d 3 . .
SEUUERNTIAIRTIWY immature blood-forming
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(remission)  Hadumslianlugrausnaaims
O I . v .
SnNI38NT induction regimen LN 1 cytarabine
gadiussAniniwiludineey  consolidation
o d . .
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snlszAndamwlumsinm iy complete
remission Tate UATAASATINILAANISHBABEN
PANLTAA N

fnsfnwimeadiinluszae Phase 1711
wuamenulul 2004 NlavnmsEnweana
msl#n topotecan Faangnsiiiu topoisomerase-1
inhibitor 30U cytarabine "lmjﬂm relapsed or
newly diagnosed myelodysplastic syndrome
{MDS) ez chronic myelomonocytic leukemia
(CMML) uae relapsed AML digihadhily
msAn 21 au (11 ey AML war 10 au
Wy MDS/CMML) gihaugazaulaiumsinm
@Y regimen ﬁ'ﬁﬁ 1.25 mg/m2 topotecan lan
19Uy continuous intravenous infusion nni’u
turan 5 U uaz 1.0 g/m’ cytarabine Tapld
WU infusion ({uszazne 2 F1lus nnu
a5 fu ssvasmialindda 28 Su i
TasumsTvendiavan 37 58U wansAnEWIh
non-hematological side effect ﬁwumnﬁ’qmﬁa
I3 %qwu'lucjﬂﬁﬂ 17 m (89%) liwu
gihedsiiailasnnaimafivainm  uadl
tdibe 2 nedeiiomely 1 Wouwdudim
Tumsdnwidissnnmssuiulyzadlsa Tums
ANWIWU complete remission Tugthe 7 T8
(35%) Fuilugdihn AML 4 390, Wy pactial
remission Tugie 8 518 (38%), liwuns
wWasuulawaslse 2 T (109%) waswund
mamiulaslsaiinduluginng 4 s (19%)
HadgUA median remission duration yaag e
AML 8 11 #la (2-49 dlani) uer
survival time gasgftheogh 82 dlonw (2-119
&umv) madnunilamea topotecan dnsath
14570/ cytarabine (fiatfiayssansnwly
mssnengihe AML uazsnansethanlzlelugthe
a1y 60 YwimnnatiwizAauinyoends™

WAl 2005 dimsoumsdnsientums
1den irinotecan ﬁaaannwﬁzﬂu topoisomerase-1
inhibitor (HULAENAUEN topotecan BeUEENEMW

o Wy ) . ad )
Tumsthanld5uny  cytarabine Hnaunasll
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msAnmvadinanzgidalainsdnyiuuy
in viro TNWAWENMIIFEN irinotecan 1A
cytarabine T4 human AML cell line WazwuieN
W 2 wieaangritauiulumsmdamadume
Tumsdnwmeadiinlainistiien  irinotecan
LG EREIT cytarabine Tu@'ﬂiﬂﬁtﬁﬂ refractory
or relapsed AML ¥AIRINIAIUNMSSNYIGNE high
dose cytarabine W8¥ anthracycline chemotherapy
T 14 e fiheerleiu irnotecan Tumnaen
t%uﬁuﬁ 5 mg/m’ WU intravenous infusion (over
90 min) Tuazasailusyaziom 5 u wdsan
1651 irinotecan (flunan 12 Hlus giheasld
Fu cytarabine Tuawe 1 g/m2 intravenous
infusion (over 60 min) VUIALIGIHNUDY
irinotecan A 30 mg/m* lums@nmasillaing
Lﬁuﬁaaziw,ﬁaﬂmn@'ﬂamﬁaﬁwmﬁLﬂ'ﬂxﬁ
pharmacokinetics itd¥ pharmacodynamic effects
YBIENGE WANSFENMIWY complete remission
Tugthe 2 5w ms@nnifagluad ininotecan
fFnsmhan@9Iuny cytarabine loathatlaaant
waztmasngnamlumsinm relapsed or
refractory AML"
fienamilaviliinenumsdnmaann
Tudl 2005 Selssavamwlumsthinldsunu
cytarabine Lﬁ:a%’ﬂﬁ1 relapsed Wa% refractory
AML @@ clofarabine %38 2-chloro-2’-fiuro-
deoxy-9-beta-D-arabinofuranosyladenine fé\‘i
udJuﬂﬂum-iu second generation nucleoside analog
1 clofarabine ABNOVAYY potent inhibitor of
ribonucleotide reductase  MsAnENTIUMIANN
maadiinluszee phase 1711 JgUhedsmms
Anw 32 98 NNeMALURETRERD clofarabine
40 mg/m2 intravenous infusion {over 1 hr) Uay
WINN1GFUEN clofarabine 4 FTag Htheasld
Fu cytarabine U6 1 g/m2 intravenous infuston
(over 2 hr) @'ﬂuﬂlﬁ%'umﬁv'q 2 wfindifusza
RANNY 5 TU MaNSANHIWU complete remission
'ng‘l]’.ltl 7 8 (229%) LasWU complete remission

with incomplete platelet recovery Tuglthe 5 51
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(169%) @1 overall response rate fn 38% ﬁt\-lfﬂ?ﬂ
3 TioAliaauausigamsinm miﬁnm{fa;ﬂ
&I clofarabine  HWaTIBLANMSHEANY B
Ara-CTP "ﬁﬂﬂumsaaﬂqn'ﬁ(ﬂm cytarabine 24
fnavinddnsmwlumsinm uasansald
clofarabine SNV cytarabine leathalaaade *°

wanannmsiien 2 ritesnulumsinm
AML §afimsAnsnieuy multicenter phase 111 34
s dludl 2004 ¥hmsAnwuazasnslim
3 gliesufulumssnm AML Taun cladribine,
daunorubicin Wi cytarabine TumMsANHIMUINGY
dihwaantilu 2 nguda najuﬁ 1 (n=200)
1ei5utn daunorubicin + cytarabine + cladribine
ua:ﬂzju’ﬁ' 2 (n=200) falg3uen daunorubicin
+ cytarabine BUNOERA LG SULazA UMW
AvSuaIueazalfa  deunorubicin 4MIAY
60 mg/mzlday *?u'ﬁ' 1-3, cytarabine Rl
200 mg/m’/day Tufl 1-7 way cladribine WU
5 mg/m?sday WiUA 1-5 samadnmwrinly
nziuﬁlﬁ'%’um 3 wlail complete remission rate
649 Tganiinguildum 2 ol complete
remission AU 479 asndlisdagmaai
m‘snﬁmﬁumnmLﬁwﬁu“luﬁv'qaaqnfiu ANy
hsilugaamasiiszaznawey 3-year lenkemia-
free survival (LFS) ehwiugfthanguuinde 43%
wardwiunduiiaasda 3% warlugihaiiang
winnh 40 Twuhndaeldiven 3 wiladl LES
ﬁajqniwnzimﬁlﬁ%’um 2 #ileateiiioddgy
wuadd msfnniiagiimsliin  cladribine
SyufUEN daunorubicin W@¥ cytarabine TUMTINE
AML ﬁNaLﬁ;N complete rernission rate L'.a:Lﬁ‘N

survival 984 Q’ﬂaﬂl@i" A

2. N15lAH cytarabine #uIOFI (high dose
cytarabine) TUN155n1 AML

MINBUAUAIREMIINEIILLN cytarabine
L@y anthracycline Tu4 induction therapy a4
fhe AML defiogiesnh 60 U wuhil
complete remission rate 70-80% aenalafenu
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ftheaziilamafamsniudiudusdlsngs &
Tafldumsdnunaaiiiaaliuz e consolidation phase
ﬁﬂﬁuﬁﬁﬂéﬂlﬁ’iﬂ post-remission  therapy Win
m33nt Ui consolidation phase Hermuddny

2 dmsdnm

senvnnlumsinwgdthy AML
WUIMS Y standard dose chemotherapy dwsu
consolidation phase ﬁﬂﬁ’t’é’ﬂ’lﬂ AML LNEN 25%
ﬁﬁqmﬁmw complete rermission 13la™> ﬁ']EILHﬁ]‘fl’
Jaflamunenenufiasldmsinmuuuduluga
post-remission wumsilgnialanszgn usiilas
mnﬁ%‘ﬁmmsmiﬂﬁwa'luﬁﬂmmqﬁammxﬁ'\aﬁ
fomnfiasnmn  Sedalaidudifeldnmin®™®
dnmudanvilieiidaulavmsAnmnfonsly
high dose cytarabine (HDAC) lumssnunegilae
AML T4 consolidation phase™ ™ Fananams
anwliuaiiuiihwala udaghelsioauwuih
adawilsiiinasamsaausuaddumsinmeis
HDAC # cytogenetic subtype ?JE]\‘if;lTﬂ?El AML®

annsaudenguthe AML asniilu
subtype 14 MmNanwazeMNEaUNGuEius
WwaduziSe (cytogenetic abnormality) BmanT
cytogenetic subtype 2898t fiUslordlumaih
intgmaazulunisnauauaidamsnelay
maeniiuluadsald cytogenetic subtype Aiwy
Tddeglugihe AML Tdun subtype 1(8;21)
(q22;422) ﬁﬂﬂﬁlu@lﬂ’m‘ﬁ‘tﬁﬂ reciprocal
franslocation wp9fulY chromosome 8 waz 21
wWuszana 5-129 wesefllae AML, subtype
inv(16)(p13g22)/t(16;16)(p13;q22) @n
ﬂduﬁﬁm'ﬁtﬁm inversion W& translocation
299 chromosome 16 wuld/szanms 10-12%
ane AML uazinwulugiheanmias, subtype
t0(15;17)(q22;412) ﬁanzjuﬁwums fusion 89
retinoic acid receptor alpha gene (RARA) UW
chromosome 17 iy PML gene YU chromosome
15 ansWesndlu PML/RARA genc uas
subtype ‘ﬁ'Lﬁmmmﬁmﬂnﬁuu chromosome 11923
33-37

W e |
wulseane 5-6% aasgte AML TG

ithefieeusuasdiiamsinmieng HDAC @

165

subtype t(8;21)(g22;q22) WAz inv(16)
(p13922)/t(16;16)(p13;q22)*

Tl 1999 Byrd wazanizlaneatuua
M$AN1YD9 The Cancer and Leukemia Group
B (CALGB) (ndu@%ﬁﬂmqﬂﬁﬁmﬁmﬁuiﬁﬂ
wzSsluszauinmnnd)  Sawanmsinsgihe
AML subtype 1(8;21){q22;q22) ﬁmqﬁaﬂndw
60 TlUs1 consolidation therapy 6% one cycle
HDAC wl3gufinunu repetitive cycle HDAC
(3 cycle w3aunnh) Taeluzg induction therapy
gUaannaelaiumsinyindauduuasd
complete remission Lﬁﬂ“?ru Q’Lﬁlﬁ‘huﬂlum‘iﬁﬂm
fi 50 Mo §ifhafilddu 1 cycle HDAC d11u

29 Teuazdn 21 Twlesu = 3 cyce HDAC
"luﬂa;uﬁlﬁ%’u 1 cycle HDAC arlasuenlu
cycle ganilu cyclophosphamide / etoposide
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