(functional avidity) #{ETF 2T T ML b
TEEMTAZLIZEVBEORENL TR 7r—
FLTWA, 2O, BifMHBH TiLLAAs [T
THRME N LT oA REHRICHATHECES
->THED, HAMARESHEEINIZCWL. —F
allo-SCT #IZ (X% K —o T MG B s
hat®, Fr—orA—7 Tl T o
b LAAs 123 L THERERYRE S LRV CTL 2555
XN SafEEA V. Li=di->T, HLA —F K+
—iZtoT ‘HE HRTHIBETFORRER
R, ZROFERA LR TRV LAAs 12 GvL 23
OFEAMRERHLEZLND. ZOZ LMD,
allo-SCT #iZ LAAs 72 F 42 0FRTHIZLE VD
SEMIC GVL PR A BHTE A EMERSS. Ll E
OER@AED L, BepmFmei Rkl
TWHHCHFEORG, MiafEHgs 7
T H CDK2 H13¥ A24 W HME Omer <7 F K7 F
FASGvL B R OBERPIRIZAe D 5 5 LAAs THDH Z
LEBHOEMCLTER, allo-SCT 2REfTah-
HLA-A24 BEMEEMAREMRBAZF LR L LT,
CDK2 ~7F FAFRM CTL OFHOH T4 CDK2
peptide/A2 pentamer MW THELI-EZ 5,
17 filrh 6 B CRAHTIZ3RD Hhe Ao 7z CDK2 ~
7F FERE CTL 2Bk oRMMPicklizh
f=. Z® 6 FlIBHE 10-73 » AW TAR 2 #ERE L
THE D 2HCTHEANTIZ MRD 23807, SRIOKRH
A6, allo-SCT BEIZ MRD % A7 5 B IfE B A& T,
BHUFIZRAET 5 LDC 28 FFh—DF A —1/ CD8'T
HIRE 2 il LT, BAl#% CDK2 =7 F FHEFRA CTL
BN L TWAEREMSRB S W, -4 ER
7212 LDC %3 GITRL #%H L T4 Z LA 6MT
fgof=. GITRL ® L7 H#—T%&7% GITR | TNFR
superfamily (2B L, {EME(LIZfE-> T THIlA ET
RHEMBTUET D, w7 ATIXGITR/GITRL #&iz &
< CDA'CD25" Hil#tE T M Il Sh, =7 =
2 2 —T fMlRAEEET 525 € b T MilaCo®k
BlixohETCHLMZER TV, —F GITR 28
EFMICRBELTWVWAE P NK#IKRIE, —#o EK
PR A TR RER N TV GITRL LD
R AT L THIRR M EiEME S M S s Z LA

HENTWS. SEOENAL, LDC LoD GITRL
A —7CO8THIK LEDGITR L#EST A LT
LT LMs FRAOCTL DT FA I FE2IFL,
HiiEM A BRE O AMAREN L= Ay —T
THOMFICME LTS rgShi. L
Lo# R 5, allo-SCT i MRD % A4 5 B fLA
HFE T, allo-SCT #IZH GITR HifaZ2 515
ZLILE o TLAAs 2L LE-VLBRZ XV )
RSB EHEDTHEME R DD L EZLND.
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AWMRRTA L AAME L,

B. MK

A i R E R O OMV PETEME (L ki 2 iR
L, ELITEEOIM T A L 2HT L5 iGHREEI-
2T, FEEL, Fo, BHEBHICBITAH
FRERA T VY o A"ROEEEEL BRI 572010,
CMV FUR & I 2T o - MERHMAD T U >
AROBUSHEIZ 2T, HIIRARO 1 FN-g #5548
Y LT FCM 2 W TR L 7=,

C. BEBIUVES

FHIATIZ CMV FUfRISE 33 £ 0T 31 4 Tl
fifid% 4 o H LA ONV HUR M E O BMEA L 2380 |
AN ARELXZIT -, Z0 31 4% 30 %4



BB S S B Y
= (Bl

r HH : 79%

P
(42%) TiL CMV 4 B

- (B 1 v HA

HH :33% ;4 # AR : 32%) “LbiE, O
i
(CMV HUFLECIRHE CD4 b5
CMV iR B it

CD8 MMM 12/21 (5T%) THH) OHiE K

X E ) WASY T 7 kRIS ET B -

M OES L ITIT R S

- b

ifaiE 18/21 (86%) TheH.

> T, I

S, L0 RERIZ

5 1 A R E R

e R = o [ JE R Y
= 1 wicoav -E.'E:r'.r{_".l e Al oy

D. #5i&
HLA A=

iz il A1 i ik 1 0 0D L TR SR A A

E.

F.
1)

G.

L F

BFFEfE R A

bt oy

Takahashi S, Watanabe N, Ooi J,
Tsukada N, Tojo A,

Tomonari A,

Konuma T, Nakauchi H and

Asano 5. Reconstitution of viral-specific T

cell and humoral immunity after cord blood

transplantation in adults., Bone Marrow

Transplant. 37: Sh6, 2006.

R EHE O HEA - BRERT

Friz e



BAF @R E MBS (& T LAX—HRMBETE - 1ARIFRRE)
Sr R IE s

I [ fili v i e AR AR BB Rl Al O — oo (b 3R 6 L EERE o3t F 5 L Ot
Fr—¢L i Exy b QOL ZRIFIZANT-RAE O LIZBE4 5873

BrfEsrBE —F RK
B AHE AL =
#il
Bug  RPE
B %
AR
feia

R KEREPEAER Mk - [EBANEE
AP RFERFREFER ik - FENEFE
L KSR Mk - FESANE

N KRB BsF « MRRHE

R LER KERERE Mk - SN
#F NPO HLA #FZFT

f#J NPO HLA WFZEFRF

WFFESE S  HLA A —Eu s 2 F— &4 2 Bl e ia i o % SR 2 A 28 U T,
frft HLA $1F (non—inherited maternal histocompatibility antigens, NIMA) (2% 2 MG ®
BEOFENTREZINTED, NIMA IZHT2REEZEE L7 FF—@RA8 HLA A —2os i shio
At BICHFE LGS Z LA/ ENRTWA, AR T, v v ARHiBMET V2RV T, I
Wiz 351) B FHRERRGUR ~OIRIEREN, NIMA ([T A2 REIEEICRIFTERCM L TR 21T,
I - RERLOWTFRAEVZF OS2 LT NIMA : H-2* ([CiR@E S h iz FH—o bR B - a2 5
WL, B EEHAICNIMA DR —EPBFET I LV ET s MIBRAZ T2, ThENLDREIC
BITABH R xfE 1% (graft-versus—host disease, GVHD) O EIEE B LU FELHEL-, —h
5@ 935, GVHD A b BEL LIS < b EWAFERSHEONTZ O - HILOmE ~OBRERL
FF—¢&T 2B THo 208, BREWVIEFLOA~ORENRE FH—L32BMICBVTH, 2
ho—/LBEL kB L C GVHD [ ERAEIZ & KR 0 AFSELRME T EmABEI Nz, ZO K 57 NIMA
~ORAEEIE, B LEBHLOMF A LT NIMA (ZIRE Sh i FH—Cidii4# 28 Az Th
MRS Tz, £, BILICL->THESSND NIMA ~OREZEIE, HA% 1 AH -8 ARICHY
o—hific K- T CD25 it T Ml BRE L7z FH—CIRMBE S h2h -7z, EROFKRD S NIMA
~OREREE, WML T 2 A2 NIMA ~OBREO A 53, BILZNMT5 00020
Lo THMG i, £ ORSLIL CDA4CD25+HIEME T MlAICIKTFM TH S Z L oSmme S iz,

A BFEOHEREBM

S aE s o P Tl h £ < (@RS 0F
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mLTWwW Z &R TWVS, ZhboDE
BOZ  ZEBEFEOLFEREO R T EMAFENH
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A 5Z TV ZENXTFREH, HTEAFER
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M Y — AOBIRSET ETHELBEEE DD
D@D, BAO WU LR A Bl
R ARANLEMRELEGLBILOLLT
Wi TVWAH, thoipMay —2 L&KL T,
ERFLRIRBENLIBREEWSOHAED Y 27
DR S h TV ARV AC RIS STV
B, —H. HLA SEHFA —B&# 5 o ok
BHABHIT, EHF2CEB GVHD ~OfEiit)
b, fEkExOYTREMICLIAERSh TR
Mat=ps, I, EERMSE X &Rz GVHD T
otk Bl LT EOESMEAHER S
thBiT o ba—LOMENERE SRS
i ciHE»ShooHY, HLA —E FFH—9 608
WicE LERVWENRERRLBRESho2Hh %,
WasEER, EEPOREMICRON W
MO IEEH CHR~OERD, TiR& THROZTH
FRORERIZHELRITLEBS VI MAEY
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fEm MM oMEERATEZ, LAL,
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Bl = BEK R ER 72 Y OB 5. NIMA R —Bufuig
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ML RDBDLNDITE-TWD, FIT, AELIT
(ERWIN P LOHAEH O NIMA (25T 2888
A%, LIEED NIMA ~DREIEEICRIFTEREF
fi+as-Lt&HML LT, ~7 AFHBHMETT V
PRAVWERNEYTo:, 2B, UTOHRRTS
THEBREERI 31T 5 W ERfHE B E %2 85T
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@ BBD2F1 (H-2"") D Ze BRI L 1 FE MG AR Y |2 Y M
LT NIMA : H-2' iR X ho- B2 D R —
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Busulfex (i.v. BU) and CY regimen before SCT: Japanese-targeted phase Il
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To evaluate the toxicity and efficacy of an i.v. preparation
of BU (12.8mg/kg), combined with CY (120mg/kg), a
prospective study was performed on 30 Japanese patients
(median age, 30 years) with hematologic malignancies
undergoing hematopoictic SCT (28 allogeneic transplants
from an HLA-matched donor and 2 autologous trans-
plants). There were no significant toxicities, and all but one
patient showed evidence of granulocyte engraftment at
a median of 14 days for allogeneic and 11 days for
autologous transplantation. Grades 1I-IV acute and
chronic GVHD occurred in 9 (9/27, 33%) and 16 patients
(16/27, 59%), respectively. Non-relapse mortality at days
100 and 365 was 3 and 17%, respectively. The pharma-
cokinetics of i.v. BU showed close inter- and intrapatient
consistency; the area under the plasma concentration—time
curve of the first administration remained at less than
1500 pmol min/l in 27 of the 29 patients (93%), and
between 900 and 1350 pmolmin/l in 22 patients (73%).
As all of the profiles overlap with data from non-Japanese
patients, we conclude that racial factors may not seriously
influence the bioactivity of i.v. BU.
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Introduction

In hematopoietic SCT (HSCT), high-dose BU has been
widely used, mostly in combination with CY.' To overcome
the disadvantage of oral BU including gastrointestinal
absorption,? ' i.v. BU was recently introduced into clinical
use.!” * The initial experience with iv. BU showed
satisfactory dose assurance with reliable predictability of
pharmacokinetics without dose adjustment.” Hence, it 18
very probable that its use reduces the incidence of various
risks at transplantation such as hepatic venoocclusive
disease (VOD), as shown by Kashyap et al.”

Nevertheless, drug profiles of i.v. BU preparation have
not been fully evaluated in different races, who may have
different pharmacokinetics. As part of our pivotal study in
Japan, we conducted a phase 11 study with pharmaco-
kinetic analysis of a combined i.v. BU and CY (BU/CY)
regimen administered before allogeneic or autologous
HSCT. A population pharmacokinetic analysis suggested
that iv. BU pharmacokinetics show high inter- and
intrapatient consistency.” This study with the same
population further focused on complete pharmacokinetic
profiles with additional clinical and safety data.

Patients and methods

Eligibility criteria

Patients with acute leukemia, CML, MDS or malignant
lymphoma were eligible for this study. Patients aged 5-53
years with a Lansky Performance Status =70 (over 5 and
less than 16 years of age) or an Eastern Cooperative
Oncology Group Performance Status <2 (16-55 years of
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age) who were expected to survive beyond 100 days after
HSCT were cligible. The eligibility criteria also included
serum creatinine less than twice the upper normal limit,
as well as serum total bilirubin less than 1.5 times, and
aspartate aminotransferase, alanine aminotransferase and
gamma-glutamyltranspeptidase less than three times the
upper normal limit. Left ventricular ejection fraction
= 50% or arterial blood oxygen saturation =94%, and in
adult patients a carbon monoxide lung diffusing capacity
=60%. were required. Patients with arthythmia, hyperten-
sion or diabetes mellitus that was difficult to control despite
medication, severe cardiopulmonary or renal disease,
chronic active hepatitis, liver cirrhosis, acute hepatitis,
ascites more than 11, central nervous system disorders,
active infection; positive hepatitis B surface antigen,
hepatitis B core antibody, hepatitis C virus antibody or
human immunodeficiency virus antigen/antibody; or prior
HSCTs were all excluded. Patients were also required to
have either BM available from an HLA-matched related or
unrelated donor or G-CSF-mobilized PBSCs available
from an HLA-matched related donor without T-cell
depletion. The study was conducted in conformity with
ICH-GCP and the Declaration of Helsinki. The protocol
and informed consent forms were approved by each
institution’s Research Ethics Committee. All patients
gave written informed consent prior to their participation
in the study,

Conditioning regimen

The i.v. BU (KRN246; Kirin Pharma Co. Ltd., Tokyo,
Japan) was given at 0.8 mg/kg through a central venous
catheter for 2h every 6 h at a total of 16 doses for 4 days on
days —7 to —4. CY 60mg/kg was administered through a
central venous catheter for 3h at a total of two doses for 2
days on days —3 and —2. After a rest on day —1, BM or G-
CSF-mobilized PBSC without T-cell depletion was infused
on day 0. A fixed-dose regimen for BU was calculated
based on either the ideal body weight or actual body
weight, whichever was less, for adults (18-55 years of age)
and the actual body weight for children (over § and less
than 18 years of age).

Supportive care

For seizure prophylaxis, phenytoin was administered at
5-10mg/kg/day (upper limit of 300mg/kg/day) in 2-3
divided doses starting from 2 days before initiation
(day —9) to 48h after completion of BU administration
(day —2). G-CSF was administered on day 1 or 5 until
engraftment. For patients undergoing allogeneic HSCT,
GVHD prophylaxis consisted of CYA (3mg/kg/day by
continuous i.v. infusion from day —1 in related and 3-5 mg/
kg/day in unrelated transplantation) and short-term
methotrexate, that is, 10mg/m? on day | and 7mg/m* on
days 3 and 6 in related pairs or 10mg/m® on day | and
7mg/m* on days 3. 6 and 11 in unrelated pairs. Mesna was
administered at a dose equivalent to 120% of CY on days
=3 and —2. Other supportive treatments including antie-
metic administration, antibiotic treatment. transfusion
support. GVHD treatment and VOD treatment were given
according to the standards of each hospital.

Bone Marrow Transplantation

Evaluation of clinical daia

The efficacy variables were myeloablation, engraftment,
relapse, overall survival (OS) and disease-free survival
(DFS). The safety variables were non-relapse mortality and
adverse events included convulsive seizure, VOD, acute
GVHD and other organ toxicities. Engraftment was
defined as an absolute neutrophil count of 0.5 % 10°/1 for
three consecutive days. Engrafiment failure was defined
as the [ailure to reach an absolute neutrophil count of
0.5x10°1 by day 28 after transplantation. OS was
measured as the time from the day of transplantation until
death from any cause, and DFS as the time from the day of
transplantation until disease relapse or death from any
cause. Relapse, OS and DFS were calculated using the
Kaplan-Meier method.*" non-relapse mortality was defined
as any death without progression of the underlying disease.
Patients were monitored daily for adverse events, hematol-
ogy and transplant-related complications. After discharge,
patients were followed weekly for adverse events and
transplant-related complications, and monitored weekly for
hematologic and biochemical data through 100 days after
transplantation. The appearance of VOD by day 30 was
evaluated based on any two of the major criteria as
established by McDonald er al.** and Jones e al** GVHD
was graded according to the consensus criteria.”*” Kirin
Pharma Co. Ltd. provided financial support for the medical
costs associated with the conditioning regimen, including
Lv. BU for enrolled patients, monitored source data and
entered these data in a database. Statistical analysis was
performed using SAS software (version 8.02; SAS Institute,
Cary, NC, USA).

PK sampling and analysis

The objective of this study was to describe the PK
characteristics of i.v. BU, with parameters including BU
concentrations for the first and ninth administrations and
the accumulation of .v. BU. Plasma samples were collected
from all patients at designated times, in conjunction with
the first and ninth doses as follows: immediately before
drug infusion and at 15, 30 and 45min after the start of
infusion, at 5min before the end of infusion and at 15, 30,
60, 120, 180 and 240 min after completion of infusion. In
addition, one sample was taken immediately before the
13th infusion and Smin before its completion. The plasma
was assayed using a gas chromatographic-mass spectro-
metric detection method."”

Plasma concentrations for first and ninth dose in
individual subjects were analyzed by the non-compart-
mental method using WinNonlin (version 3.3; Pharsight
Corp., Mountain View, CA, USA). The maximum plasma
concentration (C,,,) and the time to reach maximum
plasma drug concentration (1,,,.) were observed values, The
terminal half-life (¢, .) was calculated as In2/k.,, where k.,
was the elimination rate constant. determined by log-linear
regression of the terminal phase data points. The area
under the plasma concentration-time curve from time 0 to
infinity (AUC,,) for the first dose was calculated as
AUC, , + C k., where AUC, , was the AUC from time
0 to the last detectable time, calculated using linear
trapezoidal rule, and €, was the plasma concentration at



the last detectable ime. AUC at steady state (AUC,)) for
the ninth dose was calculated by the linear trapezoidal rule.
Clearance (CL) was calculated as dose/AUC. Volume of
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Variables

Patient churacteristics

w

distribution (V) was calculated as CL/k,.. CL and V, were Ulogeneic Aurologous
normalized to actual individual body weight (CL/ABW and HSCT (n=28) HSCT (n=2]
V,/ABW) on the day of dosing. Summary statistics were . z " =
obtained for Cpr. fyn, £ 5 AUC, CL/ABW and V,ABW oy @€ (years) [range. median) 7 22, 30 b
at the first and ninth dose. The AUC at dose | (AUC,,) 1549 20 (71) I (50)
and dose 9 (AUC..) and the trough concentration (€, ) 50-55 5(18) 1(30)
and peak concentration (C,...) at doses 9 and 13 were e
calculated and compared by preparing each plot. Men I8 (64) 2(100)
Women 10 (36) 0
Results Disease
AML 12 (43) 1 (50)
ALL 5 (18) (]
Patient characteristics CML 3(18) 0
Thirty Japanese patients were registered in this prospective Myelodysplastic syndrome (1) 0
trial between July 2002 and October 2003. The disease Non-Hedgkin lymphoma 2 Vo)
characteristics and status at transplantation are given in Disciie stitiics
Table 1. The median age of the patients was 30 years CR, CP, RA 73 (82) 2 (100)
(range, 7-53 years). The median body mass index (BMI) NR, RAEB, RAEB-t 5(18) 0
was 22.65 (14.4-29.1), and the mean BMI was 22.32 + 3.47
There were no patients with moderate or severe obesity /7" chemotherapy 26.093) 100
(BMI <30). The diseases were AML in 13 patients (43%), Prior radiotherapy b)) 0
ALL or CML in chronic phase in five patients each (17%), ) i
non-Hodgkin lymphoma (NHL) in four patients (13%) and \"g"“" o stem eell 18¢60) o
MDS in three patients (10%). In total, 11 of the 12 patients p,',nr,h,,._d blood cells 10 (36) 2 (100}
with AML were in CR. Four of the five patients with ALL
were in CR. Three patients with MDS included refractory Related or unreluted donor
anemia, refractory anemia with excess blasts and refractory RI"""‘] 1 ""f' NA
anemia with excess blasts in transformation. Four patients Hasclatod ’en A
with NHL included diffuse large B-cell lymphoma in CR Cell dose infised
(n=12), primary refractory peripheral T-cell lymphoma Nucleated ( = 10%/kg, 26 (0.74.4) NA

(n=1) or suspected extranodal marginal zone B-cell
lymphoma of mucosa-associated lymphoid tissue in CR
(n=1). One patient with AML who was in remission at
registration was subsequently withdrawn from protocol
treatment due to onset of cardiac myopathy on day —3, and
CY was changed to fludarabine. Owing to an additional
protocol violation, this patient was excluded from the
objective group in the analysis.

median, range)
CD34 positive ( = 107 kg,
median, range)

27(21-63)

29(2.7-3.1)

Abbreviations:  CP = chromic

NA = not

applicable; NR = non-remission;

phuse;

HSCT = hematopotetic
RA = refractory

SCT;
ancmia;

RAEB = refractory ancmia with excess of blasts;, RAEB-t = refractory
anemia with excess of hlasts in transformation.

patients (70%), stomatitis and diarrhea in 18 patients each
(67%) and headache in 17 patients (63%; Table 2). Both of
the autologous HSCT patients showed stomatitis, vomit-
ing, catheter-related infection, anorexia and dysgeusia. No
seizures were observed, and with regard to other neurop-
sychological profiles, seven patients expenenced mild
dysgeusia, one moderate systemic burning sensation, one
severe tremor, one severe mood change and one severe
insomnia in an allogeneic setting. With regard to cardio-
vascular profiles, one patient experienced mild cardiac
failure and the other developed moderate cardiomyopathy
due to CY in the allogeneic selting, as described above.
This patient had completed i.v. BU administration for 4
days and CY once. When the patient complained of chest
discomfort, the heart rate was 101 beais/min, and her
electrocardiography showed ST depressions in leads 11, 111,
aVF and V.-V, |h after the completion of the first
dose of CY. which made suspected diagnosis of
CY-induced cardiomyopathy. The signs and symptoms
subsided shortly, and the second dose of CY on day -2

Engrafiment

Twenty-eight patents (97%) achieved engraftment at a
median of 14 days (range, 9-20 days) and |1 days after
allogeneic and autologous HSCT, respectively (Table 2).
One patient who received unrelated BMT for CML had
graft faillure. No secondury engraftment failure was
observed.

Toxicity and complications

All adverse events were those that are commonly observed
in HSCT and no charactenistic events related to i.v. BU
were observed. None of the patients had to nterrupt 1.v
BU treatment because of adverse events. The number of
observed adverse events was 714 in 27 patients who
received allogeneic HSCT and 19 in two patients who
received autologous HSCT. The most frequent adverse
events in the 27 allogeneic HSCT patients were vomiting
and nausea m 20 patients each (74%), anorexia in 19

Bone Marrow Transplantation
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Table 2 Regimen-related toxicity, engraftment, GVHD and death
Outcome Allogenvic HSCT Autofogous HSCT
fa=28) (%) fn=2 (%)
Toxiciny
Vomiting 21 (75) 2 (100)
Nausea 21 (7% 1 (50)
Anorexia 19 {68) 2 {100)
Stomatitis 18 (6d) 2{100)
Diarrhea 15 (64) 00y
Headache 18 (64) 0 {0)
Seirure 0 (0) 0 (0)
VoD 1(4) 0(0)
Allogenelc HSCT Autologous HSCT
m=27)1%) fm=2) (%)
Engraftment 26 (96) 2(100)
Median (davs) 14 11
Range (days) 9-20 1
Graft failure 1(4) 0(m
Acute GVHD 13 (48)
Grade 1 4(1%)
Grade 11 5(19)
Grade 111 2(M
Grade 1V 2N
Chronic GVHD 16 (59)
Death 8 (30) ()
Relapse 4(15) 0
Non-relapse 4 (15) 00

Abbreviations: HSCT = hematopoietic SCT: VOD = venoocclusive discase

was substituted by fludarabine with no subsequent com-
plications,

One patient who received allogencic HSCT was diag-
nosed with mild VOD on day | based on two diagnostic
criteria,”*** which resolved on day 3. In another patient,
elevated total bilirubin and body weight gain were found on
days 60-69, and this was not confirmed to be VOD based
on these criteria. Opportunistic infection occurred in 16 of
27 patients (59%), with a median onset of day 113
(range, 7-399). Pulmonary complications occurred in 7 of
27 patients (26%), with a median onset of day 149 (range,
65-335).

GVHD

Acute GVHD occurred in 13 of the 27 patients (48%) who
received allogeneic HSCT; four (15%) had grade I, five
(19%) grade I and two each (7%) grades IIl or IV
(Table 2). Acute GVHD was documented in 7 of the 19
patients (37%) who received related transplantation (six
had grades II-IV). and in six of the eight patients (75%)
who received unrelated transplantation (three patients had
grades IT1-1V). Acute GVHD occurred with a median onsel
of day 45 (range, 7-98). Chronic GVHD occurred in 16 of
27 patients (59%) with a median onset of day 133 (range.
39-239).

Causes of death
Four patients (15%) died of non-relapse causes (Table 2).
One patient who received allogeneic HSCT died of multi-
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Figure 2 Overall survival and disease-free survival after iv. BU and CY
prior 1o allogeneic hematopoietic SCT in patients with leukemia,
myelodysplastic syndrome and lymphomu.

organ failure due to aggravated GVHD on day 69, Three
patients who received allogenecic HSCT died of chronic
GVHD on day 223, hepatic failure due to unknown reasons
on day 266 (with extensive chronic GVHD and methicillin-
resistant staphylococcus aureus (MRSA) pneumonia) and
pneumonia due to adenovirus and cytomegalovirus on day
124. Four patients (15%) died of relapse.

Relapse and survival
Relapse occurred in 9 of the 23 evaluable allogeneic HSCT
patients with leukemia and lymphoma (39%). None of the
23 evaluable patients had central nervous system relapse.
The relapse rates at days 100 and 365 were 18% (95%
confidence interval (CI), 0-38%) and 26% (95% CI, 8-
45%), respectively (Figure 1). The median day of relapse
was day 202 (range, 46-476),

0S8 at days 100 and 365 in allogeneic HSCT was 96%
(95% CI, 88-100%) and 78% (95% CI, 62-94%),
respectively, with the median follow-up of 413 days (range.
69-537 days) (Figure 2). The median day of death in eight
allogencic HSCT patients was day 208 (range, 69-467).
DFS at days 100 and 365 in allogeneic HSCT was 81%
(95% CI. 63-99%) and 63% (95% Cl, 45-81%), respec-
tively (Figure 2). The two autologous HSCT patients were
alive disease-free at day 365,

PK analysis

Intensive PK sampling was assessed at doses 1 and 9 of i.v.
BU, and peak and trough levels were obtained at dose 13.
Although these analyses were completed in all 30 patients,
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Figure 3 Pharmacokinetic results of i.v. BU at doses |, 9 and 13 (v =30),
data from one patient were excluded from the objective  Table3  Pharmacokinetics of i.v. BU (n=30")
analysis group as noted above. All PK parameters for dufilf C.. i, e CLIABW  VJABW
| were obtained from 29 patients. For dose 9, all PK (ngiml)  (h)  (wmolmin/l)  (milminlkg)  (1kg)
parameters except for Cuy and £, were obtained from 28 — -
patients because the last sample for one patient was Dose | B " "
collected after initiation of the next dose (Figure 3). The dca 59 284 117} ;".': o'i%
i iy [ i BU increased Median 97 2,66 1144 2.65 0.596
documented plasma concentration of Lv. increa gd 124 041 216 0.4 0.054
over the 2-h period of infusion, with C,.., observed in the Maximum 1320 352 1698 in 0.716
last Smin, and this was followed by a rapid decrease. The Minimum 96 197 811 194 0.483
profile of trough and peak levels was essentially the same P
s
between doses 9 and 13. R Mean 1317 286 1247 246 0.601
The resulting parameters are listed in Table 3. The mean Madian 1315 282 1198 2.36 0.605
AUC for doses | and 9 was 1171 pmolmin/I (coefficient of 5., 192 037 205 0.36 0.068
variation (CV)=19%) and 1242 umolmin/l (CV =17%). Maximum 1720 3.59 1636 .05 0.786
Minimum 964 227 889 1.80 0.466

and the mean C,.., was 994 ng/ml (CV = 12%) and 1311 ng/
ml (CV=15%). respectively. The mean CL/ABW was
2.66ml/min/kg (CV=17%) and 2.46ml/min/kg (CV=
15%). respectively, V,/ABW was 0,601/kg (CV=9%) and
0.601/kg (CV = 11%), respectively. The AUC of the initial
dose was below 1500 pmol min/l in 27 patients (90%), and
this was within the range of 900-1350 pmolmin/l in 21 of
the 29 patients (72%).

The AUC for doses | and 9 are compared in Figure 4,
which supports both intra- and interpatient predictability
and consistency. In the patient who developed VOD, the
AUC for doses 1 and 9 was 1102 and 1181 pmol min/l,
respectively, whereas for the remaining patients without
VOD, it was 1173 pmol min/l (CV = 19%) and 1244 pmol
min/l (CV =17%).

Pediatric patients

A 7-year-old girl with AML in first remission received allo-
BMT from a matched unrelated donor. Her body weight
and BMI were 17.8 kg and 14.4, respectively. Her AUC was
963.9 umol min/l. Her regimen-related toxicities were grade
1 vomiting and grade 2 acute hemorrhagic gastritis and
hypoalbuminemia. She is alive without grafl failure or
relapse.

A 13-year-old boy with CML in first chronic phase
received allo-BMT from a matched unrelated donor. His
body weight and BMI were 46.7kg and 18.8, respectively.
His AUC was 932.6pumolmin/l. His regimen-related
toxicities were grade 4 anorexia and grade 2 fatigue and
vomiting. He did not achieve engraftment by day 28, and he
soon received a second allo-BMT from a mismatched

Abbreviations: ABW = actual body weight; AUC = area under the plasma
concentration-time curve, CL = clearance; ... = maximum plasma con-
centration; s.d. = standard deviation: ¢, » = terminal half-life; 1., = time to
observed maximum plasma concentration from dosing; V,=volume of
distnbation

“For dose 9, all PK parameters except for C.. and ty.. were obtained from
29 patients because the last sample for one patient was collected after
imitintion of the next dose.

For dose 1, AUC,. is shown; for dose 9, AUC,, for the 6-h dosing interval
is presented
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Figure 4 Individual patient area under the plasma concentration-time
curve (AUC) values of i.v. BU a1 doses | and % (n=29),
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