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Purpose

¥ Present an analysis of a subset of patients with MDS enrolled to a Ph II
study  in AML and high risk MDS

¥ Present  comparative demographic and efficacy  data by FAB and WHO
classification systems
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Landscape of Treatment for MDS

¥ In 2002, the WHO proposed a new classification for
MDS incorporating  clinically and biologically relevant
disease characteristics 1

Ð Blast threshold for AML moved to 20%, therefore, RAEB-t
pat ients by FAB are classif ied as AML

Ð CMML pat ients are classif ied as MDS/ MPD

¥ Current Therapeutic Options for Patients with MDS
Ð In 2004 and 2006 FDA approved hypomethylat ing agents

Ð Recent studies demonstrate a survival benefit  for pat ients
treated with hypomethylators vs. convent ional care2

Ð Limited opt ions for pat ients who fail to respond to treatment
with hypomethylators

1Vardiman et al. Blood. 2002.
2Fenaux et al. Blood Abstract 817. 2007.
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VNP40101M (Cloretazine®)

¥ Sulfonylhydrazine alkylat ing agent
¥ Prodrug act ivated to

Ð 90CE
¥ Generates cationic chloroethylating species that

preferentially targets the O6 position of guanine

Ð Methyl isocyanate
¥ Carbamoylating species
¥ Inhibits alkylguanine alkyltransferase (AGT), a DNA

repair enzyme

¥ Active in L1210 cell lines (BCNU,
cyclophosphamide, and melphalan resistant)

¥ Crosses blood-brain barrier
¥ Induces remission as a single agent in Phase I

and II leukemia studies
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CLI-033: Phase II AML/MDS

Study Design
¥ Open-label, multi-center  (14 sites)
¥ Study initiated March 2004

Study Eligibility
¥ AML (FAB type M0, M1, M2, M4-7, excluding APL)
¥ High risk MDS (by FAB; IPSS ≥ 1.5)
¥ Age ≥ 60 years
¥ No prior cytotoxic chemotherapy*
¥ ECOG performance status 0-2
¥ Serum creatinine ≤ 2.0 mg/dL
¥ Total bilirubin ≤ 2.0 mg/dL
¥ AST, ALT ≤ 5 x ULN

Study Objectives
¥ Complete response rate (CR+ CRp)1

¥ Safety
¥ PK

*Excluding low-dose araC, decitabine, and 5-azacyt idine
1Cheson et al. JCO. 2003.
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Study Treatment

¥ Induction Treatment:
Ð VNP40101M (Cloretazine¨ ) 600 mg/ m2 IV (day 1)
Ð Hydroxyurea 30 mg/ kg po  q1 2h x  6 doses (day 1-3)*

¥ Second induction allowed for patients without evidence of clinical
progression and w ho have not  achieved CR/CRp

¥ Consolidation allowed after CR/CRp
Ð VNP40101M 400 mg/ m2 IV

*Hydroxyurea administered in 107 of 131 pat ients (23 of 26 MDS patients)
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Demographics: All Patients (N=131)

31 (24%)
66 (50%)
34 (26%)

68 (52%)
54 (41%)

9 (7%)

54 (41%)
51 (39%)
26 (20%)

131
72 (54-88)
85 (65%)

All Patients (N=131)

Cytogenetics - N (%)
  Intermediate (normal, +8, -Y)
  Unfavorable
  Unknown

ECOG Performance Status - N (%)
  0
  1
  2

Diagnosis by FAB - N (%)
  de novo AML
  Secondary AML
  High risk MDS

Patients treated
Median age (range)*
Male - N (%)

*Two treated pat ients were < 60 years old (54 and 59)
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Demographics: MDS Patients
By FAB (N=26) and by Retrospective Reclassification by WHO (N=17)

7 (27%)
13 (50%)
6 (23%)

15 (58%)
11 (42%)
5 (19%)**
5 (19%)
3 (12%)

16 (62%)
10 (38%)

1.1 months (0.1-26.5)

NA

12 (46%)
9 (35%)
3 (12%)
2 (8%)

26
71 (59-82)*

21 (81%)

FAB (N=26)

4 (24%)
7 (41%)
6 (35%)

9 (53%)
8 (47%)

2 (12%)**
3 (18%)
3 (18%)

13 (76%)
4 (24%)

2.4 months (0.1-26.5)

1 (6%)
4 (24%)

12 (71%)

NA

17
65 (59-82)*

14 (82%)

WHO (N=17)

IPSS Risk Group
  Int-2 (IPSS 1.5 - 2.0)
  High (IPSS ≥ 2.5)

Cytogenetics - N (%)
  Intermediate (normal, +8, -Y)
  Unfavorable
    complex (≥ 3 abnormalities)
    del 5q
    del 7q

ECOG Performance Status - N (%)
  0
  1
  2

Median time from Dx to Induction 1 (range)

Diagnosis by WHO - N (%)
  RARS
  RAEB-1
  RAEB-2

Diagnosis by FAB - N (%)
  RAEB
  RAEB-t
  CMML
  Unknown

Patients treated
Median age (range)
Male - N (%)

*One treated pat ient was < 60 years old (59 years old)
**One patient has del 5q and one has del 7q in addit ion to complex karyotype



9

Prior Treatment for MDS

¥ 8 of 26 (38%) of patients received prior treatment for MDS
Ð Agents include: ATO, thalidomide, araC, imatinib mesylate, interferon,

amifost ine, melphalan, hydroxyurea, and 5-azacyt idine
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Response

¥ 3 of 9 responders received prior treatment
for MDS (ATO, thalidomide, araC, melphalan)

¥ 7 of 9 responders received consolidat ion

¥Median (range) OS 3.9 months (2.5-28.6)

¥ 3 of 10 responders received prior treatment
for MDS (ATO, thalidomide, araC, melphalan)

¥ 8 of 10 responders received consolidat ion

¥ Median (range) OS 3.9 months (2.5-28.6)

Characteristics of Responders

9/17 (53%)

6 CR, 3 CRp

10/26 (38%)

7 CR, 3 CRp

Overall Response

 CR, CRp

FAB (N=26) WHO (N=17)
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Responder Profiles

3.5CR0.7none2.5Intermediate (normal)0RAEB-t79 m4472***

3.9CR0.3none1.5Intermediate (normal)2RAEB72 m44144

3.9CR18.0none1.5Unfavorable (del 7q)1RAEB63 m44127

7.1CR0.5none**2Intermediate (+8)1RAEB64 f44105

7.8CR3.7none1.5Intermediate (normal)0RAEB71 m4478

17.1CR3.3
ATO,
Thalidomide

2.5Unfavorable (del 5q)0RAEB-t64 m4409

28.6CRp26.5
ATO, araC,
melphalan

2
Unfavorable (complex;
del5q)

2RAEB72 m4452*

2

2

1

PS

65 f

82 m

68 m

Age
and
sex

RAEB

RAEB

RAEB

Dx

Intermediate (normal)

Intermediate (normal)

Intermediate (normal)

Cytogenetics

3

2

2

IPSS
Score

CR

CRp

CRp

Response

2.53.3none44118*

2.50.1none44141

Thalidomide

Prior
Treatment

1.7

Time from Dx
to Induction
1 (months)

3.2

OS
(months)

4421

Patient

*Patient did not receive consolidat ion cycle of VNP40101M
**Patient received cyclophosphamide, doxorubicin, 5-FU, etoposide, cisplat in, and carboplat in for NSCLC
***Patient is considered MDS by FAB criteria, but not by WHO criteria
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Survival

¥ Median (range ) overall survival: 3.4 months (0.6 - 28.6)
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Hematologic Recovery following Induction 1*

30 (21-55) to 50K
34 (21-55) to 100K

28 (7-62)

29 (5-231)

Median days to
recovery (range)**

17 (6-41)

14 (2-22)

14 (7-46)

Median days to
nadir (range)

PLTs

ANC

WBC

*Data presented for a subset of the 26 patients for whom nadir and/ or recovery data is available
**WBC ≥ 2 x 109/ , ANC ≥ 0.5 x 109/ L, PLTs ≥ 50 x 109/ L and ≥ 100x 109/ L
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Grade 3-5 Adverse Events, Regardless of Relation,
Occurring in 2 or more Patients

Worst Grade per Patient

2

1

3

3

3

4

1

3

3

3

6

Grade 3

1

1

1

4

4

2

Grade 4 Grade 5

2 (8%)Fat igue

3 (12%)Pneumonia

2 (8%)
Cardiac failure
congest ive

Cardiac disorders

3 (12%)Pyrex ia
General disorders

Infections and
infestations

3 (12%)Pleural effusion

5 (19%)DyspneaRespiratory, thoracic,
and mediastinal
disorders

Blood and Lymphatic
system disorders

System Organ Class

2 (8%)Leukopenia

3 (12%)Anemia

7 (27%)Thrombocytopenia

7 (27%)Neutropenia

8 (31%)Febrile neutropenia

Total
N (%)

Preferred Term
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Deaths within 30 days of Induction 1

¥ 1 patient of 26 (4%) died w ithin 30 days of first induction treatment
(d17; Pneumonia klebsiella )
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Summary and Conclusions

¥ VNP40101M ( Cloretazine ¨ ) has demonstrated activity in patients
with high risk MDS

¥ Response to VNP40101M in patients w ith high risk MDS was
independent of classification by FAB or WHO criteria

¥ Responses were observed in patients w ith prior treatment for MDS
¥ Safety profile is consistent with w hat has been reported in other

studies using this dose and schedule of VNP40101M

¥ Further investigation of VNP40101M  is warranted and should
explore optimizing dose and schedule in high risk MDS patients


