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Background:  AraC is considered to be the most effective single drug in the treatment of AML.  For 
initial treatment of AML, AraC is typically administered by intravenous continuous infusion for  5-7 days 
at doses of 100-200 mg/m2/day, usually in combination with an anthracycline.  In the relapsed setting, 
araC remains an option for treatment and is generally administered at higher doses either alone or  in 
combination with other agents and in a variety of schedules.  Cloretazinë (VNP40101M) is a novel 
alkylating agent that preferentially targets the O6 position of guanine.  A Phase I trial of Cloretazinë  
with AraC in advanced hematologic malignancies demonstrated signiÞcant anti-leukemic activity with 
minimal extramedullary toxicity (Giles et al, 2005).  The purpose of the current double blind randomized 
Phase III study is to determine if araC with Cloretazinë improves outcome in AML patients (pts) in 
Þrst relapse.        

Methods: Eligible pts must be !18  years old, PS 0-2, and have AML in Þrst relapse following a CR or 
CRp of 3-24 months in duration.  Pts are randomized using a 2:1 schema to receive either araC 1.5 gm/
m2 (d 1-3) + Cloretazinë 600mg/m2 or  placebo on d 2.  Pts are stratiÞed by both age and remission 
duration.  Pts achieving CR or  CRp are consolidated with araC + Cloretazinë  400mg/m2, or  araC + 
placebo according to original treatment assignment. Pts with partial response or bone marrow 
improvement may receive a second induction cycle.  The study will accrue 420 pts, with an interim 
analysis for  safety and efÞcacy at 210 pts. The primary endpoint is overall response (CR and CRp) rate.  
Secondary endpoints include time-to-progression, duration of response, and survival.        

Results: A data safety monitoring board review of the Þrst 32 pts was performed in 12/05. Differential 
toxicity between the two arms was not observed.  From 03/05 to 07/06, 164 pts were enrolled by 47 
sites.  Median age=59 yrs (range 22-83), and 52%= male.  Distribution by stratum: I = 66 (<60, 
CR<12mos); II= 22 (<60, CR!12mos); III= 45 (!60,  CR<12mos); IV= 31 (!60,  CR!12mos).  Blinded data 
are available for  110 monitored pts: 77% were de novo AML, 23% secondary AML.  107/110 pts 
completed the intended treatment course.  The most common reported serious adverse event was 
infection (50%).  Importantly, of 110 pts, early deaths ("30  days from start of treatment) occurred in 
only 13 (12%) pts, most of which was due to infection with neutropenia, or progressive disease.    

Conclusions: A multi-site Phase III double-blind randomized trial for  pts with AML in Þrst relapse is 
feasible and demonstrates a recognized clinical need for new treatments across age and CR duration 
variables.  The ability of pts to tolerate high-dose araC with or without Cloretazinë as assessed by rate 
of SAE and early death is encouraging.

Design and Treatment Schedule
- Randomized double-blind, placebo-controlled trial
    - 2:1 randomization 
    - StratiÞed for CR1 duration and age
- Cloretazinë  600 mg/m2 + Ara-C 1500 mg/m2/d CIV x 3d vs. placebo + Ara-C 1500 

mg/m2/d CIV x 3 d
    - Second induction allowed
    - Consolidation after response
        - Cloretazinë  400 mg/m2 + Ara-C 1500 mg/m2/d CIV x 3d vs. placebo + Ara-C 
          1500 mg/m2/d CIV x 3 d
- 60+ sites in North America and Europe
- Target accrual 420 patients over 30 months
    - First patient enrolled March 2005
    - Over 210 patients enrolled as of 1 Nov 2006; interim analysis planned 

Eligibility
- First CR ! 3 and < 24 months duration
- Age !18 years old
- ECOG performance status 0-2
- Serum creatinine "2.0mg/dL
- Total bilirubin "1.5x ULN
- AST, ALT "3x ULN

Objectives
- Primary endpoint
    - Rate of CR/CRp
- Secondary endpoints
    - Time to progression
    - Duration of response
    - Survival
    - Toxicity

RATIONALE

Cloretazine®

- Phase I single agent studies in hematologic malignancies
    - Primary toxicity is myelosuppression
    - MTD = 600mg/m2 
- Single agent activity shown in heavily pretreated patients with leukemia

AraC
- Most effective agent against myeloid leukemia
- Continuous infusion effectively saturates rate of araCTP synthesis1

- 4-day CIV shows signiÞcant anti-leukemia effect1

- 3-day duration of CIV selected as potentially less toxic in combination with Cloretazinë

Cloretazine® in combination with Ara-C (CLI-034)
- Phase I Study (N=40)
- Ara-C 1.5g/m2 CIV per day x 4 (<65yrs), x 3 (!65yrs) plus Cloretazinë : 100 to 600 mg/m2 
- MTD: 600 mg/m2 with 4 days Ara-C (<65yrs)
- MTD: 600 mg/m2 with 3 days Ara-C (!65yrs) 
- DLT = prolonged myelosuppression, colitis
- Overall response rate of 27%; responses seen at 400/500/600 mg/m2 Cloretazinë
- 7/10 responders had AML
- Responses achieved in heavily pretreated patients, including HDAC failures

1Plunkett Semin Oncol 1985

- Novel alkylator from sulfonylhydrazine class
- Prodrug activated to 90CE and methylisocyanate
- Preferential O6 alkylation 
- Forms DNA cross-links
- Methylisocyanate group contributes to cytotoxicity
- Alkyl-guanine transferase (AGT) believed to be major mechanism 
  of resistance
- Does not inhibit glutathione reductase
- Crosses blood-brain barrier

BLINDED OBSERVATIONS
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Definition per Stratum
- Stratum 1: Pts <60 yrs with CR <12 months

- Stratum 2: Pts <60 yrs with CR !12 months

- Stratum 3: Pts !60 yrs with CR <12 months

- Stratum 4: Pts !60 yrs with CR !12 months

PATIENT STRATA

BLINDED STUDY
ACCRUAL*

SUMMARY
BASELINE PT

DEMOGRAPHICS

*As of 1 Nov 2006

Table 4: Early Deaths ≤ 30 days from Day 1
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Grade 3-4
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2 (1%)
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6 (4%)

12 (8%)

19 (13%)

23 (16%)

24 (17%)

27 (19%)

35 (25%)

37 (26%)
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61 (43%)

66 (46%)

All Grades
N (%)

Skin

Respiratory Disorders

Eye and Ear Disorders

Investigations (includes laboratory abnormalities)

Hypersensitivity

Tumor Lysis Syndrome

Renal Disorders

Psychiatric Disorders

Cardiac Disorders

Neurological Disorders

Metabolism and Nutrition Disorders

Vascular Disorders

Infection

General Disorders (includes pain, fever, fatigue)

Blood and Lymphatic Disorders (includes febrile neutropenia)

Gastrointestinal Disorders

System Organ Class

*Includes 1 grade 5 event        **Includes 2 grade 5 events        ***Includes 4 grade 5 events

Graph 1: AML Diagnostic Subcategories at Initial Presentation

Graph 2: Median Duration of 1st CR by Stratum

Graph 3: Cytogenetic Profile

Table 1: Prior Treatment by Type

Table 2: Prior Induction Treatment by Regimen

Table 3: Incidence of Treatment Related Adverse Events by 
              System Organ Class (N=142) 

*

*As of 28 Sep 2006 to allow for 30 days

     N=106                      N=42                        N=20                        N=25                         N=19

- Two-thirds of patients enrolled to this ongoing Phase III double-blind placebo-controlled study of patients in 1st 

  relapse AML are patients with a 1st CR duration <12 months

- The largest stratum of patients enrolled is comprised of patients <60 yrs of age with a shorter CR 

- Sample sizes are dependent on ongoing collection of data

- Patients are evenly distributed in the 2 age groups (<60 and !60 years)

- Ara-C plus anthracycline ± other is the most common Þrst induction regimen for patients with AML

- Early deaths, 18/192 (9%), are attributed to progressive disease, infections, and pulmonary complications

- Blood and lymphatic disorders and infection are the most common grade 3-4 adverse events

       N=142                      N=53                         N=22                          N=37                         N=30
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de novo AML

AML with prior MDS

Unknown

4: ! 60yrs

CR! 12mo

N=30

3 : ! 60yrs

CR<12mo
N=37

2: <60yrs

CR! 12mo

N=22

1: <60yrs

CR<12mo

N=53

Total

N=142

75 (53%)

59

(22-83)

27 (51%)

51

(22-59)

8 (36%)

52

(25-59)

25 (68%)

66

(60-83)

15 (50%)Male, N (%)

66

(60-74)

Median Age

(years, range)

01001Hypoxia

01124ARDS

13116Infection

11125Progressive
Disease/Sepsis

11002Progressive Disease

3 (7%)7 (14%)3 (10%)5 (7%)18 (9%)Total, N (%)

4: ! 60yrs

 CR! 12mo

N=41

3: ! 60yrs

CR<12mo

N=51

2: <60yrs

CR! 12 mo

N=29

1: <60yrs
CR<12mo

N=71

Total

N=192

3 (9%)8 (20%)1 (4%)2 (3%)14 (9%)     - Ara-C + other

29 (91%)32 (80%)23 (96%)59 (97%)143 (91%)     - Ara-C + anthracycline ± other

0 (0%)2 (5%)0 (0%)1 (2%)3 (2%)Other treatments

32 (100%)40 (95%)24 (100%)61 (98%)157 (98%)Ara-C based regimen
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N=42

2: <60yrs
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N=24

1: <60yrs
CR<12mo

N=62

Total
N=160

Regimen

4 (13%)1 (2%)1 (4%)15 (24%)21 (13%)
Induction followed by SCT,
N (%)

28 (88%)41 (98%)23 (96%)47 (75%)139 (87%)
Induction without SCT,
N (%)
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20%424: Pts ! 60 yrs with CR !12 months

100%210Total

27%583: Pts ! 60 yrs with CR <12 months

16%332: Pts <60 yrs with CR ! 12 months

37%771: Pts <60 yrs with CR <12 months
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