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Introduction

Drug combinations can have synergistic, additive or antagonistic activity
against tumor cells /n vitro depending on the molar ratio of the individual
agents. We used drug delivery technology to overcome the inherently
dissimilar PK of individual drugs, thus enabling us to maintain
predetermined synergistic ratios after iv administration (Combiplex™
Technology). Applying a Ratiometric Dosing™ approach to combinations
of anticancer agents has allowed us to directly translate /n vitro synergy
/n vivo, resulting in fixed-ratio drug combination formulations with potent
therapeutic activity. Our preclinical data has shown that a 5:1 molar ratio
of cytarabine: daunorubicin was optimal against 15 cell lines /n vifro and
in 5 murine leukemia models /n vivo'. CPX-351, a liposomal formulation
of the combination developed to maintain a 5:1 molar ratio in vivo is
being evaluated in a phase | trial (CLTR0305-101).
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Patients with relapsed/refractory AML, ALL and high risk MDS were
included. Ninety minute IV infusions of CPX-351 were administered on
days 1, 3 and 5 of each induction course. A second induction course
was permitted if there was evidence of antileukemic effect and
persistent leukemia in a 14 day bone marrow. Dose escalation began at
3 units/m? (1 unit = 1 mg cytarabine and 0.44 mg daunorubicin) with
single patient cohorts and doubling of doses with each cohort until
evidence of antileukemic activity was observed. Thereafter, 3 patient
cohorts and 33% dose increments were to be continued until DLTs
signaled the end of further dose escalation. Plasma samples for PK
were collected on day 1, 3 and 5 of the 1st cycle and analyzed for
cytarabine, daunorubicin, and the metabolites ara-U and daunorubicinol
by LC-MS/MS. Data presented is as of November 20, 2007.

Demographics and Disposition

Cohort 1-3 Cohort 4 Cohort5 Cohort6 Cohort7 Cohort8 Cohort9  Total
dose (u/m2) 3-12 24 32 43 57 76 101
n=4 n=4 n=4 n=4 n=3 n=3 n=5 27
Gender Male 3 3 4 0 2 3 3 18
Female 1 1 4 1 2 9
Age (yr) Median 52.5 60.5 64 70 61 60 57 62
Min-Max 25-78 50-76 55-73 44-77 24-66 46-72 49-77 24-78
260-75 1 1 3 2 2 2 1 12
>75 1 1 1 1 4
[Race Caucasian 3 3 3 4 1 2 4 20
Black 1 1 2
Asian 1 2 1 4
Other 1 1
[Ecoe 0 3 1 1 1 5 11
1 4 2 2 2 2 12
2 1 2 1 4
Type of Leukemia at Diagnosis
AML 1 4 4 2 3 3 5 22
Secondary AML 1 1
MDS — AML 1 1
ALL 2 1 3
IR to Last Therapy
None 4 2 3 2 3 1 4 19
CR 2 1 2 2 1 8
On Study 1 2 3
Reason Off Study
Adverse Event 1 1 2 4
Persistent Leukemia 4 4 4 1 2 4 19
Bone Marrow Transplant 1 1
Current Status
Alive
Persistent Leukemia 2 4 1 2 2 3 14
Complete Remission 1 1
Deceased
2° to leukemia 1 4 2 1 2 10
Study drug related 0
Unknown 1 1 2
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Grade 3, 4 and 5 Non-hematological Adverse Events

CPX-351 demonstrates anti-leukemic activity

Phase | Study of a Liposomal Carrier (CPX-351) Containing an Optimized, Synergistic, Fixed Molar Ratio
of Cytarabine and Daunorubicin in Advanced Leukemias and Myelodysplastic Syndromes

Conclusions

Demographics and Outcomes:

Two thirds of the subjects were male and three quarters
were Caucasian. The majority of patients were older than
60 (59%), including 4 patients (15%) older than 75. ECOG
status of 0, 1 and 2 was 41%, 44% and 15% respectively.
All but 3 patients had AML. After their last therapy, 19/27
(70.4%) had no response and only 8/27 (29.6%) achieved
CR. The majority of patients (70%) were taken off study
because of persistent leukemia and 10 of 12 deaths have
been due to progressive leukemia. Fifteen patients (56%)
remain alive and one remains in complete remission after
5.6 months, while another was taken off study to receive a
stem cell transplant.

Adverse Events

* No DLTs have been observed up to cohort 9 (101 u/m2)

+ Grade 3-5 adverse events occurred in 21 unique patients

7 patients died of leukemia complications (grade 5)
11 grade 4 adverse events observed
29 grade 3 adverse events observed

* Febrile neutropenia was the single most common adverse
event (6 subjects)

* 26 SAEs occurred in 18 unique patients

» Non-hematologic adverse events (all dose levels up to
101 u/m?) have been less frequent and less severe than
expected:

Gl toxicities: grade 1-2 only, included: stomatitis (10 pt),
diarrhea (9 pt), nausea (7 pt), and vomiting (5pt)

Skin toxicities: rash (10 pt, 1 grade 3 only), alopecia (2 pt,
grade 1 only)

* Adverse events occurring in >1 pt, considered
possibly/probably/definitely study drug related at all dose
levels up to 101 u/m? included:

Gl toxicities: stomatitis (5 pt), nausea (3 pt), diarrhea (3 pt)
Cytopenias: thrombocytopenia (3 pt), anemia (2 pt),
neutropenia (2 pt)

Other: rash (7 pt), anorexia (3 pt)

Efficacy

Doses <24 u/m? produced no reductions in bone marrow
cellularity or blast count and no drug-induced toxicity. At 24
u/m?2 decreased cellularity was observed and grade 3
adverse events included neutropenia, febrile neutropenia,
and infections. Aplasia was observed at doses >32 u/m2.
CR, CRp, and PR were observed in 6 patients (5 with
AML, 1 with ALL) treated with doses from 32 to 101 u/m2.
Three AML patients had no response to their last prior
induction therapy and CPX-351 treatment produced 1 CR
(5.6m+) and 2 PR. Three patients (2 AML and 1 ALL) had
CR following their last prior induction regimen and CPX-
351 induction therapy at relapse achieved CRp lasting
5.3m and CR lasting 1.5m, and 0.5m, respectively. Dose
escalation continues.

CONCLUSIONS

CPX-351 doses between 32 — 101 u/m2 (101 u/m2 = 101 mg/m?2 cytarabine + 44 mg/m?2 daunorubicin), capable of inducing marrow
aplasia, were associated with few severe, non-hematologic toxicities (stomatitis, nausea, vomiting and diarrhea), but none exceeded

Cohort 1-3 4 5 6 7 8 9 Total — —
Dose (u/mz2) 3-12 24 32 43 57 76 101 Prior Therapies
N=4 N=4 N=4 N=4 N=3 N=3 N=5 N=27 Dose CPX-351 Duration
grade 3 4 5 3 4 5 3 4 3 4 5 3 4 3 4 3 4 5 3 4 5 Patient (U/m2) Drug [o] i Best R (mo)
Cardiac disorders - ==
- - 01-001  62yo M 24 Cytarabine/daunorubicin/genasense  CR-9 mos. 1 in cellularity:
Cardio respiratory arrest 1 1 AML Cytarabine/daunorubicin/genasense ! o o U
Troponin increased 1 1 80% to 20%
= - - Cytoxan/busulfan/HSCT
Gastrointestinal disorders _
Gastrointestinal haemorrhage 1 1 Docilabine
Gingival bleeding 1 1 04-001 Z(;XE ':\/I/Is 24 Cytarabine/daunorubicin CR-4 mos. 1 No Response
I disord d administration si it =
Wmmn site cond|t1|ons ] 1 03-004 50yoM 24 Mitoxantrone/Etoposide/ Cytarabine  CR-12 mos. 2 No Response
Byroxia 1 1 2 AML HIDAC/Busulfan/cytoxan/Methotrexate
Febrile neutropenia 1 2 1 2 1 5 1 HCST
Infections and infestations KW2449 No Response
Bacteraemia 1 1 1 3 03-005 59yo F 24 Cytarablr_lelldarublcln CR- 8 mons. 2 No Response
C. difficile infection 1 1 AML HiDAC
Infection 1 1 Mitoxantrone/etoposide No Response
Pneumonia 1 2* 1 2 4 2 HiDAC No Response
Sinusitis 1 1 02-002 65y0 M 32 Cytarabine/daunorubicin/cyclosporine  CR-4 mos. 2 | in cellularity:
Metabolism and nutrition disorders AML-M5 HiDAC/cladribine No Response 20% to 10%
:ypglr;:fse;;;aemia ! 1 7 ! 02-003 63yoM 32 Cy(arab!ne/daunorubﬁc!n No Response 2 PR
Nervous system disorders AML-M5 Cytarabme_ldaunorublcm CR 4-mons.
Cerebral haemorrhage 1 1 2 HIDAC
Headache ] T 5-azacytidine
Status epilepticus 1 1 Claridibine No Response
Renal and urinary disorders 03-006 55yo M 32 Cytarabine/daunorubicin CR 2 mons. 2 CRp 5.3
Renal failure acute 1 1 AML Cytarabine/daunorubicin CR 9 mons.
Respiratory, thoracic and mediastinal disorders HIDAC CR 10 mons.
Cough 1 02-004 73yoM 32 Decitabine No Response 1 No Response
Dyspnoea 1 1 1 AML-M4 SNS-595 No Response
Epistaxis 1 Triciribine No Response
Hypoxia 1 03-007 77yo F 43 Zarnestra/etoposide CR- UNK 1 No Response
Skin and subcutaneous tissue disorders AML Cytarabine/daunorubicin No Response
Rash pruritic 1 1 KW2449 No Response
|Total Number of Events | 2] o0 1 6 2 3 3 0 7 0 1 3 0 2 0 4 2 2 27 4 7 03-008  74yo F 43 Zarnestra No Response 1 CR 5.6+
Numbers in red indicate a serious event. Yellow highlighted events were considered related to treatment. *“One pneumonia was related, one was not. AML A[isrizg::;: ﬁ?;;—';og:'se
. . . 01-002 44yoF 43 Cyclophosphamide/Daunorubicin/ CR-8 mons. 1 CR 0.5
Drug-related adverse events: Adverse events considered drug related (possibly, probably) occurred in 19 of 27 ALL Dexamethasone/vincristine/L-aspar.
subjects. No AE was considered “definitely” drug related. One pt had RSV pneumonia that led to death that Gleovec/metholrexate
was considered possibly drug-related on the basis of drug-related immunosuppression. Single pts had grade 3 02005 GbyoF 43  Cytarabine/daunorubicin/etoposide  CR- 4 mons. 1 No Response
P H H " H H 2° AML Claridibine/cytarabine
Gl blegq and ra_sh considered pos§|bly drug related. Sev_en unique pts had grade 2 drug-related AEs including EE R - Criabnerdemochicn N Respones 7 Mo Resporss
mucositis (2), diarrhea (1), anorexia (1), pain (2), alopecia (1) and rash (2). The most common drug-related AE AML Cytarabine/daunorubicin (re-induc) ~ CR- 7 mons.
q : . : HiDAC
was rash, which occurred in 7 unique pts, only one of which had a grade 3 rash. Idarubicin/ Cytarabine/EL625 No Response
03-009 24yo F 57 Cytarabine/daunorubicin No Response 2 No Response
- - - - . - - AML HiDAC No Response
CPX-351 Maintains Synergistic 5:1 Molar Ratio in the Plasma MEC No Response
Clofarabine/Cytarabine No Response
03-010 66yo M 57 Arsenic/Ara-C No Response 2 No Response
AML Cytarabine/d: bicin 7+3, 5+2 CR-4 .
Mean plasma concentration after the day 5 infusion among patients receiving 24 units/m*2 CPX-351 (n=3) yiaraoine Za:r:r;::r;cm ! No Re?%r;sse
Both Cytarabine and 03-011  60yo M 76 Cytarabine/daunorubicin CR- 4 mons. 1 CR 5]
16,000 . . AML Cytarabine/daunorubicin
— : daunorublcm were Cytarabine/daunorubicin
E 14,000 detected in the 02-006 46yo M 76 Cytarabine/daunorubicin CR- 3 mons. 1 No Response
ke AML HIDAC
£12,000 plasma for 168 hours Cytarabine/etoposide
c - —
'8 10,000 (7 days) after the day 03-012 /7\2N)|/E M 76 Cytarabine/daunorubicin No Response 1 No Response
® q q
£ 8,000 5 infusion. 02-007 68yo M 101 Daunorubicin/Cytarabine CR- 7 mons. 1 Aplasia-died
g -5~ Cytarabine AML HIDAC hemorhagic
S 6,000 ¢ff _B- Daunorubicin FLAG+Idarubicin No Response stroke
o Mylotarg No Response
s 4,000 ;1 Mitoxantrone/Cytarabine No Response
% 2,000 Triciribine _ No Response i
03-013  77yoF 101 Zarnestra/etoposide CR-14 mons. 1 Aplasia-died
0 AML status epilepticus
0 24 48 72 96 120 144 168 02-008 49yoM 101 Daunorubicin/Cytarabine No Response 1 Scheduled for
AML Clofarabine/Cytarabine No Response BMT
TIME (hr) 03-014  55y0 F 101 Cytarabine/idarubicin No Response 2 No Response
AML No Response
Mylotarg No Response
Plasma molar ratio of cytarabine to daunorubicin after the day 5 infusion among patients receiving 24 unts/m”2 FLAG + idarubicin No Response
Vidaza/HiDAC No Response
10 T . 02-009 57yoM 101 Daunorubicin/Cytarabine No Response 2 PR
The molar ratio of AML HiDAC No Response
2 cytarabine to
3 87 daunorubicin was
£TT maintained between
Q 67 ~4:1to 7:1 for 24
= 51 -©- 1001 h fter the d
§I o 2002 ours after the dose.
x 47 -5~ 3004
S 5l
Q q q
Z 21 grade 2 severity and all events were transient.
1 t t t t t |
0 4 8 12 16 20 24 CPX-351 produced complete responses over a dose range of 32 - 76u/m?2-

TIME (hr)

CPX-351 represents a new approach to developing drug combinations in which drug ratios are pre-selected based on optimal
anti-tumor activity observed in vitro and maintained systemically through pharmacokinetic control.



