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Abstract : It is difficult to predict the clinical outcome of gemtuzumab ozo-
gamicin (GO) therapy based solely on the previously identified predictive
factors. We retrospectively analyzed the relationship between clinical factors
and outcomes in 12 patients with relapsed or refractory acute leukemia who
received GO monotherapy. The median patient age at initial GO infusion was
56 years, and the average initial dosage was 8.1 mg/m> Four patients (33%)
achieved an overall remission (OR). The time from diagnosis to GO infusion
was significantly longer in patients with OR than in patients with no remission
(NR) (1747 vs. 501 days, respectively; P < 0.01). The number of karyotype
abnormalities before GO infusion was significantly greater in NR patients (9.5)
than in OR patients (0.5; P = 0.03). Monocyte counts in the bone marrow
before GO therapy were significantly lower in OR than in NR patients (100/
uL vs. 1080/uL, respectively ; P = 0.048). In a multivariate analysis, monocyte
count was significantly associated with overall survival (P = 0.005). CD14
expression in OR patients was lower than in NR patients, with the exception
of 4 patients whose French-American-British subtypes were M4 or M5 (OR,
03% ; NR, 2.5% ; P =0.04). NR was noted in all 6 patients who underwent
allogeneic stem cell transplantation before and/or after GO infusion. Patients
showing good sensitivity to conventional chemotherapy with good survival
after diagnosis tend to be sensitive to GO as well. A low monocyte count in
the bone marrow at infusion of GO might indicate improved efficacy of GO
therapy. Further investigation is warranted for establishing appropriate patient
selection and for clarifying efficient conditions for GO therapy.

Key words : acute myeloid leukemia, gemtuzumab ozogamicin, monocyte, predictive
factor

Introduction

Gemtuzumab ozogamicin (GO) is a new chemotherapy agent targeting CD33-positive
acute myeloid leukemia (AML). GO is composed of recombinant humanized IgG, anti-

CD33 mouse monoclonal antibody conjugated with the antitumor antibiotic, calicheamicin-y;".
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In Japan, GO has been approved as a monotherapy treatment for relapsed or refractory
CD33-positive AML since 2005. However, GO monotherapy has had limited efficacy?.

Similar to non-Japanese studies, the overall remission (OR) rate for GO monotherapy has

2,3)

been reported as 30% in a Japanese phase II study The following predictive factors

affecting the clinical outcome of GO therapy have been identified in previous studies:

L4 multi-drug resistance protein (ATP-binding cas-

sette, sub-family C, member)?, white blood cell (WBC) count at the start of GO therapy®,
)

P-glycoprotein activity and expression
CD33-antigen loads in peripheral blood (PB)®, duration of initial complete remission”, and
cytogenetic risk”. However, it is difficult to predict the outcome of GO therapy based on
these factors alone. Additionally, there have been no reports regarding predictive factors
that affect clinical outcomes of GO therapy among Japanese patients. In our study, we
retrospectively evaluated the use of GO in 12 patients treated at our hospital and analyzed
the pretreatment factors that affected their clinical outcome.

Patients and Methods

Patients

Twelve patients with relapsed/refractory de novo acute leukemia who were treated with
GO at our hospital between September 2007 and August 2009 were included in this study.
Informed consent was obtained from each patient before initiation of GO therapy. Patient
follow-ups were updated on December 31, 2009. The subtypes of leukemia were classified
as Ml (n=2), M2 (n=15), M4 (n=2), and M5 (n = 2), based on the French-American-
British (FAB) classification ; the remaining patient was classified as a mixed phenotype
acute leukemia, B/myeloid, not otherwise specified (n = 1), based on the WHO classification
of tumors of hematopoietic and lymphoid tissues (WHO classification, fourth edition, 2008)?.

Cytogenetic analyses were performed on bone marrow (BM) samples of all patients
using the G-banding method at the time of diagnosis of leukemia and before GO infusion.
Cytogenetic risk was categorized according to the Southwest Oncology Group (SWOG)?
and Medical Research Council (MRC)'” classification for cytogenetic risk. Cell surface
expression of CD33 and CD14 on the leukemic blasts in the pretreatment BM samples was

determined by flow cytometry in all patients.

Efficacy measures

Efficacy measures were categorized into the following 3 groups: complete remission (CR),
CR with incomplete platelet recovery (CRp), and no remission (NR)”. CR was defined as:
(I) the absence of leukemic blasts in PB; (II) no more than 5% leukemic blasts in the BM,
as measured by BM aspiration or biopsy samples; (III) PB counts with hemoglobin con-
centration = 9 g/dL, absolute neutrophil count =1500/uL, and platelet count =100,000/¢L ; and
(IV) red blood cell transfusion independence >2 weeks with platelet transfusion independence
>1 week. CRp was similarly defined, but CRp platelet counts were <100,000/L. Patients
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who did not satisty the criteria for either CR or CRp were categorized as NR. OR included
both CR and CRp. Determination of remission status was evaluated from 15 days to 70 days
after the first administration of GO.

Overall survival (OS) was defined as the time from the first GO infusion until death.
Event-free survival was defined as the time from the first GO infusion until death or
relapse of leukemia. Duration of initial complete remission (CR1) of leukemia was defined
as the time from diagnosis of CR1 to the first relapse of leukemia.

Pretreatment factors

Patients were divided into 2 groups based on the GO efficacy measures, i.e.,, the OR and
NR groups. In a univariate analysis, various factors (mentioned below) were compared
between the 2 groups at the time of diagnosis of leukemia, before the first GO infusion,
and at the first GO infusion. The following factors were assessed at the time of diagnosis
of leukemia: WBC count, percentage of leukemic blasts in PB, lactate dehydrogenase,
nucleated cell count in BM, percentage of leukemic cells in BM, percentage of peroxidase-
positive leukemic blasts, the Eastern Cooperative Oncology Group (ECOG) performance
status, number of karyotype abnormalities, and cytogenetic risk according to the SWOG and
MRC classification systems. The factors assessed before the first GO infusion included the
following : percentage of leukemic blasts in BM, leukemic blast count in BM, percentage of
monocytes in BM, monocyte count in BM calculated as nucleated cell count in BM multi-
plied by the percentage of monocytes in BM divided by 100, percentage of leukemic cells
in BM expressing CD14, percentage of leukemic cells in BM expressing CD33, number of
karyotype abnormalities, and cytogenetic risk according to the SWOG and MRC classifica-
tion systems. The factors assessed at the first GO infusion included patient age, frequency
of relapse, ECOG performance status, duration of CRI1, time since diagnosis of leukemia,
number of chemotherapy regimens administered, WBC count, percentage of leukemic blasts
in PB, leukemic blast count in PB, percentage of monocytes in PB, and monocyte count in
PB. Multivariate analysis was performed for OS and included significant factors identified in
the univariate analysis.

Safety measures

Adverse events were graded using the Common Terminology Criteria for Adverse Events,
version 3.0. WBC counts from day 1 to day 14 after the first GO infusion were compared
between the 2 groups using the Wilcoxon test. Unmeasured values of WBC counts were
substituted by interpolated values derived from the adjacent values using linear interpolation.

Statistical analyses
Survival curves were calculated according to the Kaplan-Meier method and compared
using the log-rank test. Univariate analysis was performed using the Wilcoxon test and chi-
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square analysis, while multivariate analysis was performed using the Cox regression analysis.
Statistical analyses were performed using the software program, KyPlot, version 5.0 (Kyen-
sLab Co. Ltd., Tokyo, Japan). In all tests, P < 0.05 was considered significant.

Results

Patient characteristics

We evaluated 12 patients in this study. The median age was 56 years (range, 27-85 years),
the male : female ratio was 6: 6, and the mean observation time was 200 days (range, 16-642
days). The patients’ leukemic status and laboratory data are presented in Tables 1 and 2.

Patient characteristics are listed according to the categories of GO efficacy in Table 3.

Feasibility and treatment outcomes

All 12 patients received the first dose of GO as a monotherapy, following which 8
patients received 1 course and 1 patient received 3 courses of GO (1 course was defined as
2 doses of GO). For the patients who received 2 or more doses, there was a median gap
of 14 days (range, 9-54 days) between the first and second doses. The median initial dose
was 8.1 mg/m® (range, 5.8-9.1 mg/m?). CR, CRp, OR, and NR were observed in 2 (17%),
2 (17%), 4 (33%), and 8 patients (68%), respectively (Table 1).

Pretreatment factors according to efficacy measures

The pretreatment factors listed above were compared between the OR and NR groups
(Table 4). No clinical factors at the time of diagnosis of leukemia were significantly associ-
ated with the clinical outcome, however a number of significant differences between the 2
groups were observed for factors before or at GO infusion. The duration of CR1 and the
duration between diagnosis of leukemia and the first GO infusion were significantly longer
in OR patients. The ECOG performance status was significantly greater in NR patients
compared to OR patients (P = 0.03). In addition, the number of karyotype abnormalities
before GO infusion was significantly greater in NR patients than in OR patients (9.5 vs.
0.5, respectively ; P = 0.03), and the cytogenetic risk was also significantly different between
OR and NR patients, according to both the SWOG (P = 0.01) and MRC (P = 0.049) clas-
sification systems. The percentage of leukemic blasts in the BM showing CD33 expression
was not significantly different between groups (P = 0.46), but CD14 expression (a monocyte
marker) on leukemic blasts in the BM was significantly lower in OR patients than in NR
patients (0.35% vs. 2.60%, respectively ; P = 0.004). The monocyte count in the BM was
also significantly lower in OR patients than in NR patients (100/uL vs. 1084/uL, respectively ;
P =0.048). In the comparison of 8 patients with the exception of the 4 patients designated
as FAB M4 (acute myelomonocytic leukemia) or M5 (acute monocytic leukemia), CD14
expression in 3 OR patients was consistently lower than in 5 NR patients (0.3% vs. 2.5%,
respectively ; P = 0.04). The monocyte count in the PB of OR patients at the initial infu-



79

"UOISSIWIAI OU YN ¢ AToaodar jorarerd
erdwoour ym ¥YD ‘dyD ¢ uorsstar 9jo[dwiod YD ¢ uonejuedsuer) mollew 2dUOq paje[Rl ‘[JNGI : uonejueldsuer} poo[q piod ‘[g) :uonejue[dsuen) moLrew
QUOq poje[oIUN ‘TINGN ¢ BIWONNO[ PIO[AW 9Inde “JNV ¢ smeys oouewiojrad ‘S ¢ dnoiny A3ojoouQ oaneradoo) urdiseq ‘DO ¢ Uorssiuar 9)o[dwod [enmr ‘1D
¢ uonejue[dsuen [[20 WIS ‘IDS ¢ YOOT UONELIYISSE[D UONEZIUBSIO) YIEOH PHOM ‘OHM : UONEBOYISSB YSHLIF-URILIDWY-OUdL] ‘gV,] ¢ uDiuesozo qewnzmuwod ‘OO0

Clinical Factors of Gemtuzumab Ozogamicin

AN 8 € S8L 8¢ - asdejor [ (TN) TAY /58 u
AN € € (a5 6vE (€z-) INgr oxd osdefor (TN) TNV Ay as
AN S 4 798 09T (117) 19D 1sod asdejor g (TN) TAV /LT 01
AN 4 I €08 TS - asdejor g (TN) TAY IN/6L 6
AN € € 102 96 (¢v) LNgn 1sod asdejor 7 (BSIN) TV IN/SE 8
AN S € Iy 8¥1 (1€7) 19D 1sod asdejor g (FIN) TAV /8y L
AN € 4 01 - (Lb) 19D 1s0d amm[rey uondNpuy FW) TAV N8y 9
AN 8 € s JALS A%Wv mewﬂ Hma asdefar |, (IN) TAY Wity S
ko) 4 4 (4544 €se1 - asdejor g (ASN) TAV /58 4
R o) 4 T 0LLT YLYT - asdefor adfjouoyd poxiN AL €
da1 € 4 €ITT L6€ - asdepor ¢ (IN) TAV A9 4
da0 4 I SL8T 81T - asdejor ¢ (TN) TAY IN/69 I
0D Jo Kooy suouIngor uorsnjur QN (Kep) (Aep) (ILDS woxy eIs aseasiq (OHM/A V) XaG/e8y  ase)
Aderopowayp  jB Sd HODH sIsougerp o) fep wosnyur QD) adAigqns erwoyno
Jo 'ON woi1y Ae(q JO spouyd  QJB)S pue 20In0s DS

0D Jo Adoedyjo pue uolsnjul OO ISIY Je smels syuaned ] Qe



Hirotsugu Aruzuwmi, et al

SIUNOd [[30
pajedpnu HON  [[99 Poo[q AMM ‘DFA : molrewr duoq ‘A ¢ poojq [eroyduadgd ¢ [Puno) Yoreasay [eIPIN OMIN ¢ dnorn A3ojoouQ Isemyinog ‘DOMS : upIuesozo qewmzmuas ‘00

T2IXX9v /[1](€1d) (21) PP’ (9¢biz11d) (0T:01)3

(8)9s10APY ‘(e1d) (2) PP (g1biezd) (11°9) 1 (9) 2P XX 9 /[C] (0) @erpauIolu]
6'€L 8T 0 ¥'SL 000LET T 08 00€Ic / d1qeioaepu)  (1gb) (€)ppe (Tebzed) (T)Aurisop/[v1] (ZT1d) (ST)PPEXX'or / Serpauaiu]  ad&jokrey [ewioN 71
(2)orerpauiau] [611XX9% /[1](geb) (1T)PPE(TT1d) (1) PPE(IT)10p (0)drerpawIAu]
[oras LT 90 9'8L 00069 6 TC  00S  / @lqeioaejun ‘(€1b) (8)PPE “XX'9F / eperpoundiu]  odAjokrey [ewoN [T
[CI]AX 9

¢ [8] GIRWH+ pIRW+ CIRWA ZIR W+ [ IRW+ 7702~ 71 Awmcv
(L1)91qeI0AR]  (6)ppe (zgbizeb) (12:8)1L- (12b) (9) pPe (S1d) (S)PPY (12b) (¥)  (1)°lqeioAe] "[0c] (cebzeb)
¥'89 ¥l €0 9LS  000£9C 0 9L  00S0T / d1qeiosejun)  ppe‘(T1b) (7) PP (12b) (1)PPe(19¢d) (T)PPE(T)1OPX-A'9F  / OIqeloAe] (1T8)VAX'9F 01
(0) drerpouLIalU] odijokiey [euLoN (T)@rerpauriojuy ,
761 6¢ 1C L'€ 00009 8 1 00vy / @rerpauioiu] / @rerpauLIo)uf THIA-X'Sy 6
[E]AX 9 /[1]rews+ “(11bzTId) (61:41)1
1= “(€1d:e1b) (T1'8) VAX 9P /[1](€2bH1b) (L1€T)3
(1T)9s10APY ‘(erdigrb) (21'8)1 ‘AX‘9p /[1](Tcb) (L1)PPE ‘(£1d) (0) @rerpauIoluy
LL6 1S 4 79 000091 4 PI 00S  / dlqeroAejupy  (6)ppe(zeb) (L) 1P (€1d) (2) PPeIs'or/[2] (1€D) (7) PPeAX'oy  / overpauwnroju]  odKjokrey [euoN g
TeIXx ‘op \ﬁﬁmhmEtm‘_mEﬁEmEt AN.:QV
(12)PPE* (¢b) (91)19P* (€T) 19P-* (¢b) (9) 1oP+ (9) PPE- (0TD:0TD)
(V1) 10p° (€) PPe-¢+* (12b) (1) PPE (bed) (1) PPR (1) 10P°X-S Sy
/[6]crew+ Trew+ (z1d) (T7)pPe “(¢b) (91) 1P

S(EN)1PP- “(¢b) (9)19p+ “(9)PPE- “(01D:0TD) (¥1')10p ‘[0z] (sebizzd)
(0€)3s10APY  “(€)PPE-¢+ (12b) (1) PPe (bed) (1) PPE (1) I0P X1 /[T] (¢b) (T)9rerpauutoruy (116)?
$'86 9T 70 789 000TLI 09 7€ 008 / QlqeioArjun)  (g1)1ep‘ (ggbized) (116)1L- (T2d) (9) PPe (92b) (£)PPEXX'Sy  / lqeloAejun XX9p L
(€)0s10ApY [91AX9P /[1](g1dTed) (T1€) ¥AX 9F (0)@rerpauIolu]
16 T TT ¥'6S  000£7T 4 IS 000¥C / @lqeioaejun /[T](Tb) (2T)PPEIS'OY /[S](TebiTyb) (€T)1AX 9F / perpounrdyu] - adKjokrey [euoN 9

TOIXX9F /[€](1Tb) (LI)PPE *(€1b) (8) PPEIS9F
(S)os1ApY J[o1](eTbig1d) (TT-TT) ¥ (Tebiteb) (L1:6) ¥ (11d:L2b) (9%)1  (T)@merpawaiu]  [og] (¢TbicTd)

76 8¢ S0 T8¢ 000ck 0 66 0016 / Slqeiosejuny AX O / umomwyup) (CI'11)1 ‘AX ‘9% S
(0)dyerpawrajuf adf1041ey TeuLION (0)drerpawIoluy
TLs S0 (44 Ty 000CL C 1 008C / Sjerpauiruy / orerpawdu]  adAjohrey [ewioN ¢
(0)dyerpatrojuf adfjokrey [euLoN (0)SrerpawIoluy
TLy €0 0 68 00096€ 0 8L  00S6 / oyerpaurioiuf / orerpawroiu] - adfjohrey [puioN ¢
21 (@b) (6P
(2) dyerpauriojuf ‘[e1] (zT1d:TTIb) (TT:0T)1(2T) 1P ‘IS9¥ (2)repauIanu]  “XX9p/[L] (92b)
€79 0 10 STL  0009S 0 SL 009L  / umouyun) /[L](92b) (ST)PPE XX ‘9% / dlqeloArjuny (ST)PPEXX9P C
(0)@reIpauLIAU] adfjofey [eution (0) dreIpauLIAU]
S6 70 €0 9¢  000LT 0 ¢S 00¥S  / oyepauniouf / orepowiiaiu] - adAjokrey [euioN |
(%) (%) (%) (%) (1)) (%) (%) (/) (seniewouqe adKjohreyy (senrewouqe adKjohreyy EN9)
s)lse[q  sise[q  SOIKOOUOIA Ssiseld  DON  9MK00UOIA Iseld  DIM Jo "oN) Jo 'oN)
OMUOYNI] OTAYNI| A1039780 YSLI £1039180 YsuI
L€edd L PIdD DUN/O0MS DAN/O0MS

BILUAYNI[ JO sIsougerp

uolsnjul OO 2I10joq NG uolsnjur OO 18 gd uorsnyul OO 210joq SIUIPUY JNAUIT0IA) e surpuy onousdolds

80

‘uoIsnyuI OO 2I0Joq Pue SISOUSBIP JO QW) ) Je SFUIpUy JIS0[0JeWdY puUe O1PUS0IL) 7 9[qeL



Clinical Factors of Gemtuzumab Ozogamicin 81

Table 3. Characteristics of the patients accoding to the gemtuzumab ozogamicin efficacy measures

OR (4)
CR (2) CRp (2) NR (8) Total (12)

Sex
Male 0 1 5 6
Female 2 1 3 6

Age, median (range) 715 (64-85) 46 (27-85) 56 (27-85)

State at 1% GO infusion
Induction failure 0 0 1 1
1* relapse 1 0 2 3
2" relapse 1 0 5 6
3" relapse 0 2 0 2

Subtype of leukemia
AML M1 (FAB) 0 1 1 2
AML M2 (FAB) 0 1 4 5
AML M4 (FAB) 0 0 2 2
AML MSa (FAB) 0 0 1 1
AML M5b (FAB) 1 0 0 1
Mixed phenotype (WHO2008) 1 0 0 1

GO infusion after SCT* 0 0 5 5
uBMT 0 0 2 2
CBT 0 0 3 3
Days from SCT to 1% GO , median (range) none in OR 107 (42-231)

GO infusion before SCT* 0 0 2 2
CBT 0 0 1 1
rBMT 0 0 1 1
Days from 1% GO to SCT, median (range) none in OR 20.5 (18-23)

GO, gemtuzumab ozogamicin; OR, overall response; CR, complete remission; CRp, CR with
incomplete platelet recovery; NR, no remission; AML, acute myeloid leukemia; FAB, French-
Anmerican-British classification ; SWOG, Southwest Oncology Group; MRC, Medical Research
Council ; SCT, stem cell transplantation ; uBMT, unrelated bone marrow transplantation ; CBT, cord
blood transplantation ; TBMT, related bone marrow transplantation; *, One patient in whom AML
relapsed after uBMT and who received GO as pretherapy prior to CBT is duplicated.

sion of GO tended to be lower than in NR patients (OR, 14.0/uL ; NR, 790/uL ; P = 0.15).
In a multivariate analysis, the following factors were significantly associated with OS: ECOG
performance status (P = 0.001), duration of CR1 (P = 0.007), time between diagnosis of
leukemia and first GO infusion (P = 0.01), monocyte count in the BM (P = 0.005), and
the number of karyotype abnormalities before GO infusion (P = 0.002).

Survival according to efficacy measures

The median OS was 77 days (3915 days and 55.5 days for patients with OR and NR,
respectively). The OS was significantly longer in patients with OR than those with NR (P =
0.03; Figs. 1 and 2). All the OR patients experienced relapses and the median event-free
survival of OR patients was 140 days (range, 79-176 days; Fig. 3). The causes of death
were leukemia, sepsis, and multiple organ failure.
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Table 4. Pretreatment factors according to the gemtuzumab ozogamicin efficacy measures; mean (range)

P value P value
in Univariate in Multivariate
OR NR analysis analysis
Status at the time of diagnosis of leukemia
WBC counts (x 10%uL) 329 (2.19-670) 110 (1.50-381) 0.57
NCC in BM (x 10%uL) 212 (1.4-38) 463 (7-108) 0.28
Status at 1% GO infusion
Age 73.0 (64-85) 516 (27-85) 0.11
Times of relapse 23 (1-3) 17 (1-=2) 0.31
ECOG Performance status 13 (1-2) 2.8 (1-4) 0.03* 0.001*
Duration of CR1 (day) 1093.0 (397-1474)  296.7 (96-525) 0.01* 0.007*
Day from diagnosis of disease 17475 (1113-2232) 501 (201-803) 0.004* 0.01*
No. of treated chemotherapy regimens 275 (2-4) 4.63 (2-8) 0.15
Status of PB at 1* GO infusion
WBC counts (x 10%uL) 6.33 (2.80-9.50) 111 (0.500-24.0) 0.68
Leukemic blasts (%) 51.5 (1.0-78.0) 46.8 (1.0-99.0) 0.93
Leukemic blast counts (x10%/uL) 3.99 (0.028-741) 711 (0.044-170) 0.57
Monocytes (%) 0.5 (0.0-2.0) 103 (0.0-60.0) 0.15
Monocyte counts (x 10%/uL) 0.014 (0.00-0.056) 0.790 (0.00-5.22) 0.15
Status of BM before GO infusion
Leukemic blasts (%) 477 (4.2-89.0) 542 (3.7-78.6) > 0.99
Leukemic blast counts (x10%/uL) 100.0 (0.504-352.4) 84.1 (2.22-151.5) 0.46
Monocytes (%) 0.65 (0.0-2.2) 085 (0.0-2.1) 0.57
Monocyte counts (x 10%/uL) 0.100 (0.00-0.264)  1.08 (0.00-3.20) 0.048* 0.005*
CD14 expression of leukemic blasts (%)  0.35 (0.2-0.5) 26 (12-5.1) 0.004* 0.66
CD33 expression of leukemic blasts (%) 584 (172-95.0)  69.8 (12.3-98.5) 0.46
No. of abnormalities of karyotypes 05 (0-2) 9.5 (0-30) 0.03* 0.002*
Karyotypes grouped by SWOG cytogenetic risk category
Favorable 0 0 —
Intermediate 3 1 0.01*
Unfavorable 0 7
Unknown 1 0 —
Karyotypes grouped by MRC cytogenetic risk category
Favorable 0 1 -
Intermediate 4 2 0.049*
Adverse 0 5 —

OR, overall response ; NR, no remission ; AML, acute myeloid leukemia ; FAB, French-American-British classifica-
tion ; WBC, white blood cells; NCC, nucleated cell counts; GO, gemtuzumab ozogamicin ; PB, peripheral blood ;
BM, bone marrow; ECOG, Eastern Cooperative Oncology Group; CRI, initial complete remission; SWOG,
Southwest Oncology Group ; MRC, Medical Research Council ; *, p < 0.05.

Outcome in patients who received allogeneic stem cell transplantation

Overall, 6 patients received allogeneic stem cell transplantation (allo-SCT) - 5 before
GO therapy and 2 after GO therapy; 1 patient, whose AML relapsed after unrelated BM
transplantation and who had received GO as pretherapy prior to cord blood transplantation,
underwent allo-SCT both before and after GO therapy. All patients who underwent allo-
SCT before or after GO treatment showed NR and died within 91 days of the initial GO
infusion. Veno-occlusive disease (VOD) was not observed in any of these patients.
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Fig. 3. Event-free survival among patients who attained OR (n = 4).

Adverse events

Elevation of transaminase and total bilirubin (grade 3) was observed in 1 case. In
another case, an infusion reaction was observed with a transient decrease in percutaneous
oxygen saturation and fever (grade 3). The infusion reaction was resolved with glucocorti-
coid therapy. BM suppression resulting in neutropenia (< 500/uL, grade 4) and thrombocy-
topenia (< 50,000/L, grade 3) was observed in all patients. Febrile neutropenia occurred
in 11 patients (91.7%), while grade 2 nausea and vomiting was observed in 1 patient.

WBC counts and leukemic blasts in PB decreased in all patients after GO infusion. The
kinetics of WBC decline after 14 days following the initial GO infusion did not differ sig-
nificantly between OR and NR patients (data not shown).

Discussion

In this study we retrospectively evaluated the use of GO in 12 patients and analyzed the
factors that affected the outcome of GO therapy. The OR rate for GO monotherapy has
been previously reported as 17%-33%2, which corresponds with the rate observed in our
study (33%). In this study, a significant difference was observed between OR and NR
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patients for factors including OS, ECOG performance status, duration of CRI, time between
diagnosis of leukemia and initial GO infusion, number of karyotype abnormalities before
GO infusion, cytogenetic risk as defined by the SWOG and MRC classification systems,
CD14 expression rate of leukemic blasts in BM, and monocyte count in the BM.

The duration of CR1 was significantly longer in OR patients, which was similar to the
results of a previous study”. Additionally, the time from diagnosis of leukemia to GO
infusion was significantly longer in OR patients. These findings suggest that GO therapy is
effective in patients who have been previously successfully treated with conventional chemo-
therapy. Previous studies have reported that P-glycoprotein and multi-drug resistance protein

expressions are associated with GO therapy outcomes® ¥

outcomes V.

and conventional chemotherapy
Thus, we consider sensitivity to conventional chemotherapy an important prog-
nostic factor for GO therapy.

Similar to previous reports, no relationship was observed between the CD33 expression
rate on leukemic blasts and the outcome of GO therapy*>'?. In our study, a patient
(patient no. 3) with a CD33 expression rate of < 20% achieved CR, while CR has also
been reported in a CD33-negative patient”. Furthermore, internalization of GO without
intermediation by CD33 via endocytosis has been previously demonstrated'?. These results
suggest that it is not possible to predict the effects of GO therapy based on CD33 expres-
sion rates alone, and that GO should not be excluded from the therapeutic options even for
patients deficient in CD33-positive leukemic cells.

Interestingly, CD33 is known to be expressed on monocytes, and GO-induced apoptosis
of monocytes has been previously reported . Van der Velden er al demonstrated that
a high CD33-antigen load in PB is an independent adverse prognostic factor, likely due to
peripheral consumption of GO®. In our study, the CDI14 expression rate and monocyte
count in the BM were significantly lower in the OR group as compared to the NR group.
Additionally, the monocyte count in the BM was significantly associated with OS in a mul-
tivariate analysis. However, there are no reports regarding an association between monocyte
count or CD14 expression rate and GO therapy outcomes. The reason why GO therapy
failed in patients with high monocyte counts is not clear. Further studies are needed to
clarify the association between monocyte counts and GO therapy outcomes.

In our study, both the number of karyotype abnormalities and the SWOG/MRC cyto-
genetic risk were significantly different between NR and OR patients before GO infusion,
which support a previous study reporting an association between MRC cytogenetic risk and
clinical outcomes of GO therapy”. These findings suggest that the number of karyotype
abnormalities and cytogenetic risk are predictive factors for GO therapy outcomes.

In classical AML treatment, older patients are known to have poorer outcomes than

16)

younger patients However, a previous study has demonstrated that GO is well-tolerated

by elderly patients aged > 60 years'®; moreover, no significant difference has been observed

in the OR rate of GO therapy between patients aged < 60 and > 60 years”. For patients
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aged > 75 years, Amadori et al concluded that a dose of 9 mg/m®> of GO was too toxic'”.

Since the OR patients in our study comprised only those aged > 64 years (age range, 64-85
years), the tolerability of GO at a dosage of 9 mg/m’ could be verified for those aged at
least < 75 years.

An adverse event of grade 3 or higher neutropenia was encountered in all patients. This
finding was similar to the 98% incidence of high-grade neutropenia reported by Larson et al
in 20057, The presentation rate for febrile neutropenia in our study was 92%, which was
higher than that in previous reports (6%, 31%'®, and 52%'”). A grade 3 or higher infu-
sion reaction was noted in 1 patient (8%); this incidence was lower than that described in
previous reports (24%'®, and 30%7).

Previous analyses concluded that patients undergoing SCT within a short interval following
GO administration are at an increased risk of developing VOD'™. 1In our study, no cases
of VOD or sinusoidal obstruction syndrome were observed in the 6 patients who underwent
allo-SCT following GO therapy. The absence of VOD/sinusoidal obstruction syndrome in
our study may be due to the small number of patients evaluated.

Although our study was limited by the small number of patients included, we consider
the following inferences important. Our results suggest that patients showing good sensitiv-
ity to conventional chemotherapy with mild disease progression would benefit from GO
therapy as well, and that GO is well tolerated even in elderly patients with relapsed leu-
kemia. Our study also suggests that a low monocyte count in the BM at the time of GO
infusion might indicate an improved efficacy of GO. However, GO monotherapy is limited
in its efficacy. The combination of GO with other antileukemic agents is known to improve
the response to GO therapy?. Additionally, the administration of GO a few days after
conventional chemotherapy appears to provide improved response and survival as compared
to GO monotherapy?. Further clinical trials with large sample groups are necessary to
establish the efficacy of GO and to determine the group of patients most likely to benefit
from GO therapy.
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