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1 Executive Summary

The applicant submitted the original NDA 21-660, Abraxane, seeking marketing approval
for the use of Abraxane in patients with metastatic breast cancer through the 505(b)(2)
approach using Taxol® as a reference drug.

Abraxane is a Cremophor—free formulation of paclitaxel. It is developed with the
objective of eliminating Cremophor-EL and alcohol from Taxol to overcome some
problems associated with these solvents, such as hypersensitivity. The clinical
pharmacology section contains 4 study reports (CA005-0, DM97-123, CA012-0, and
CA008-0) in patients with non-hematologic malignancies/solid tumor/metastatic breast
cancer. In summary, phaninacokinetic (PK) studies were conducted in 65 cancer patients
aged 33 to 83 years old. Patients were dosed from 80 to 375 mg/m Exposure increased
linearly with doses between 80 to 375 mg/m”. Compared to Taxol, Abraxane showed
higher total clearance (43%) and larger volume of distribution (53%). The terminal half-
life, about 21 hours, was identical for Abraxane and Taxol. The applicant did not study
the safety and pharmacokmetlcs of Abraxane in hepatic impaired patients. In the Phase 3
comparison study, 260 mg/m Abraxane was more efficacious than 175 mg/m Taxol.
Abraxane demonstrated significantly higher reconciled target lesion response rate
compared to Taxol. Abraxane did not require any pre-medication for hypersensitivity and
there were no severe hypersensitivity reactions observed for Abraxane. This review
evaluates the submitted data and provides recommendations on the labeling.

A. Recommendations’

The Office of Clinical Pharmacology and Biopharmaceutics (OCPB) finds the submitted
data in NDA 21-660 for Abraxane acceptable, with some revisions to the applicant’s
proposed label (please refer to Section LH on page 24).

B. Phase IV Commitment

The applicant should evaluate Abraxane safety and pharmacokinetics in subjects with
hepatic impairment, to allow the determination of dosing adjustment for this population.

C. Summary of Impertant Clinical Pharmacology and Biopharmaceutics
Findings

Abraxane (paclitaxel protein-bound particles for injectable suspension) is an albumin
bound paclitaxel, which is free of Cremophor-EL solvents. The active ingredient,
paclitaxel, is the same as Taxol. Pharmacokinetic parameters of total paclitaxel were
determined in Phase 1, 2 and 3 studies after intravenous infusion of Abraxane over 30-
and 180- minutes in cancer patients at doses of 80-375 mg/m’. The maximal tolerated
dose (MTD) of Abraxane was determined to be 300 mg/m’, which was about 50% higher
than the MTD for Taxol. Linear pharmacokinetics (PK) of Abraxane were observed




between 80 to 375 mg/m’. The total clearance of Abraxane was 15 L/h/m® and the
volume of distribution was 632 L/m”. The total clearance and volume of distribution of
pachitaxel were higher when administered as Abraxane compared to Taxol. The terminal
half-life of 21-hour was the same as Taxol. Urinary excretion of Abraxane accounted for
<6% of paclitaxel and the renal clearance was 0.16 to 1.08 L/hr/m* which indicates that
extra-renal elimination was extensive. Fecal excretion accounted for 22% of total dose.
Paclitaxel accounted for 3% and its metabolite, 6a-hydroxypaclitaxel, 18%.

In the Phase 3 study, Abraxane 260 mg/m?‘ was more efficacious than Taxol 175 mg/m2
in the treatment of patients with breast cancer. Patients with metastatic breast cancer who
received Abraxane demonstrated significantly higher Reconciled Target Lesion Response
Rate (22% vs 11%, P = 0.003). Unlike Taxol, without any pre-medication, there were no
severe hypersensitivity reactions observed for Abraxane. In the Phase 3 comparison of
Abraxane versus Taxol, patients treated with Abraxane experienced less neutropenia
despite a 49% higher dose of paclitaxel. However, compared to Taxol, sensory
neuropathy was more common in patients treated with Abraxane.
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I1. Question-Based Review

A. General attributes of the drug

What are the highlights of the chemistry properties of the drug substance, and the
formulation of the drug product as they relate to clinical pharmacology and
biopharmaceutics review?

Abraxane (paclitaxel protein-bound particles for injectable suspension) is an albumin
bound form of paclitaxel (Figure 1), which has anti-tumor activity. Paclitaxel is obtained
as a natural product from Taxus media and its structure is shown in Figure 2.
Protein {Albumin)
D

Mancparticie Albumin Bound:
Proteir-enpincered Neraparticles
Of Water-Insoluble Drugs

Drug {paclitaxel)

Figure 1 Structure of Abraxane (Nanoparticle Albumin-bound Paclitaxel)

Figure 2 Chemical Structure of paclitaxel
Formulation
Abraxane is a cremophor-free formulation. Its negatively charged albumin prevents

paclitaxel nanoparticle agglomeration. Abraxane is supplied as a white to yellow, sterile,
lyophilized powder. Each single-use wvial contains 100 mg of paclitaxel and




approximately 900 mg of human albumin. Each vial is reconstituted with 20 mL of
Sodium Chleride Injection, USP, to produce a suspension containing 5 mg paclitaxel/mL.

What are the proposed mechanism(s) of action and therapeutic indication(s)?

Proposed Mechanisms of Action

Abraxane’s antitumor activity its mediated through paclitaxel. Using proprietary
nanoparticle technology, Abraxane combines the active drug paclitaxel with a natural
protein called albumin into a nanoparticle 1/100th the size of a red blood cell, avoiding
the need of a solvent for paclitaxel. Paclitaxel is an antimicrotubule agent that promotes
the assembly of microtubules from tubulin dimers and stabilizes microtubules by
preventing depolymerization. This stability results in the inhibition of the normal
dynamic reorganization of the microtubule network that is essential for vital interphase
and mitotic cellular functions. In addition, paclitaxel induces abnormal arrays or
“pundles” of microtubules throughout the cell cycle and multiple asters of microtubules
during mitosis. In animal studies, administration of Abraxane resulted in higher intra-
tumor and lower normal tissue concentrations of paclitaxel than Cremophor (CrEL)-
based pachitaxel.

Indication

Abraxane is indicated for the treatment of breast cancer after failure of combination
chemotherapy for metastatic disease or relapse within 6 months of adjuvant
chemotherapy. Prior therapy should have included an anthracycline uniess clinically
contraindicated.

What are the proposed dosage(s} and route(s) of administration?

For metastatic breast cancer patients, the recommended dose of Abraxane is 260 mg/mz,
administered intravenously over 30 minutes once every 3 weeks.

Hepatic Impairment: The appropriate dose of Abraxane for patients with bilirubin
greater than 1.5 mg/dL is not known.

The incidence of severe neutropenia following Abraxane was about 9%. Patients who
experience severe neutropenia (neutrophii <500 cells/mm?’ for a week or longer) or severe
sensory neuropathy during Abraxane therapy should have the dosage reduced by 20% for
subsequent courses of Abraxane.

B. General Clinical Pharmacology

What are the design features of the clinical pharmacology and clinical studies used to
support dosing or claims?




The overall schematic of Abraxane clinical studies is listed in Table 1. Per suggestion
from FDA, the applicant conducted Study CA0G08-0 later to compare PK of Abraxane and
Taxol. Each PK study design was described.

APPEARS THIS way
ON ORIGINAL

APPEARS THIS way
ON ORIGINAL




Table 1 Schematic of Abraxane Clinical Program
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Pivotal Study:

Study CA012-0

This was a phase 3, multi-center, open-label, controlled randomized study in patlents
with metastatic breast cancer. Two hundred and twenty-nine patients rcceived 260 mg/m’
Abraxane IV over 30 minutes and 225 patients received Taxol 175 mg/m?® as a 3-hour
infusion every three weeks. The primary objective of this clinical trial was to compare the
efficacy and safety between Abraxane and Taxol.

A subgroup of twelve non-randomized patients, who received 260 mg/m’® Abraxane, was
enrolled for PK study during the first treatment cycle. Blood, urine, and feces samples
were collected and analyzed by HPLC/MS for total paclitaxel and two metabolites, 60t
hydroxypaclitaxel and 3’-p-hydroxypaclitaxel. The biodisposition and elimination of total
paclitaxel (Abraxane) were investigated in this study.

Supportive Studies:

1 Study CA005-0

This was a phase 1 study to evaluate the safety, tolerability, and efficacy of Abraxane
administered [V over 30 minutes once weekly for three weeks, followed by a week of rest,
in patients with advanced non-hematological malignancies.

The study was a single center, open-label, out-patient study, which consists of three
phases: baseline, treatment, and 3-month follow u 5) A subgroup of twenty-three patients,
who received Abraxane at doses of 80-200 mg/m*, was selected for the PK study during
the first dosing cycle. Total paclitaxel PK parameters were calculated.

2. Study DM97-123

This was an open-label, dose-escalating study to determine the safety, tolerability, and
PK of Abraxane in patients with solid tumors/breast cancer. Sixteen of the mneteen
enrolled patients participated in this PK study. Three patients received 135 mg/m’ over a
3-hour infusion and the other patients received Abraxane, at dosages that ranged from
135 to 375 1ng/1n2, as a 30-minute infusion once every three weeks. The maximal
tolerated dose (MTD) was defined as the dosage level below the dosage resulting in >
Grade 2 nonmyelosuppressive toxicity or > Grade 3 myelotoxicity in at least 2 of 6
patients. Total paclitaxel PK for a 3-hour and 30-minute infusion were investigated.

3. Study CA008-0




This was a phase 1, multi-center, open-label, controlled randomized comparative PK
study comparing Abraxane (260 mg/m” over 30 minutes) and Taxol (175 mg/m® over 3
hours} in patients with advanced solid tumors.

Twenty-six patients were randomly assigned to receive either Abraxane 260 mg/m® over
30 minutes (n=14} or Taxol 175 mg/m2 over 3 hours (n=12). Whole blood samples were
collected to measure the PK of total paclitaxel from the first dose cycle. The PK
parameters of Abraxane and Taxol were obtained.

What are the effectiveness and safety endpoints?

Effectiveness Endpoints

Two types of responses were assessed according to RECIST guidelines: target lesion and
overall responses (target and nontarget lesion), in which the confirmation of a complete
response (CR) and a partial response (PR) required response duration > 4 weeks.

The primary efficacy endpoint was the percentage of patients who achieved confirmed
complete or partial target lesion response. The assessment of target lesion response
(TLRR) by the Cycle 6 visit was based on the Reconciled Response Assessment Dataset
(recTLRR).

Secondary efficacy endpoints for this study included the following:
s percentage of patients who achieved complete or partial overall response;
s time to disease progression (TTP);
e patient survival;
» percentage of patients who achieved each target lesion response of complete

response (CR), partial response (PR), stable disease (SD), or progressive disease
(PD};

e percentage of patients who achieved each overall response of CR, PR, SD, or PD;
s time to first complete or partial target lesion response;
e ftime to first complete or partial overall response;

duration of complete or partial target lesion response;

duration of complete or partial overall response;

number of cycles of therapy to maximum target lesion response;

number of cycles of therapy to maximum overall response;

duration of CR, PR, or SD for target lesion response;

duration of CR, PR, or 8D for overall response; and

e  QOL evaluated by changes from baseline in scores on the Eastern Cooperative
Oncology Group (ECOG) (Zubrod) performance status scale, European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire
(EORTC QLQ)-C30, and weight.
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In the labeling, recTLRR is reported.

Safety Endpoints

The safety/tolerability endpoints for this study included the following:

* adverse events (AEs), serious adverse events (SAEs), and toxicities;

¢ hematology and clinical chemistry;

o maximal degree of myelosuppression (nadir white blood cell [WBC] count and
absolute neutrophil count [ANC]);

e patients with Grade 4 neutropenia (defined as ANC < 0.5 x 10”/L);

e time to recovery from Grade 4 neutropenia (defined as ANC > 1.5 x 10°/L), with
and without growth factor treatment;

e patient and physician assessments of peripheral neuropathy;
vital signs (during dosing and follow-up);

s electrocardiogram (ECG).

Are the active moieties in the plasma appropriately identified and measured fo assess
pharmacokinetic parameters?

The plasma concentration of active moiety, free paclitaxel, was not measured. The
concentrations of total paclitaxel of Abraxane and Taxol were measured in plasma/whole

blood by LC/MS. The review of the assay can be found in Hem II Section F.

What are the characteristics of the exposure-response relationships of Abraxane?

There is no relationship between the paclitaxel exposure and clinical responses available
because the PK and effectiveness results were not obtained from the same clinical study.

Does this drug prolong the QT or QTc interval?

The effect of Abraxane on QT/QTc interval prolongation was not addressed in the
submission. It is reported that mean heart rate, QT, corrected QT (QTc) did not change
after infusion of 175-200 mg/m® paclitaxel over one hour with recommended

antihistamine premedication in cancer patients."

What are the pharmacokinetics (PK) characteristics of Abraxane and its major
metabaolite?

Pivotal Study:

Study CA012-0
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The plasma concentrations of total paclitaxel and its two metabolites, 6o-
hydroxypaclitaxel and 3’-p-hydroxypaclitaxel, were measured in this study. Their
concentration vs. time profiles are demonstrated in Figure 3. The PK parameters of
paclitaxel are listed in Table 2.

Time {Hours)

Figure 3 Paclitaxel, 6a-hydroxypaclitaxel and 3’-p-hydroxypaclitaxel Blood
Concentration- Time Profiles (mean)

Table 2 Paclitaxel PK Parameters in Study CA012-0

Parameter Mean Y%CV : Range —I
LT Gl mgimly 1874l 27 :
T (hD) .46 2l
ALC, {(hr¥ng/ml) | 7944 23 :
CL {L/herm®y 15.2 I j
__Tia(he) 274 33 |
T T e 0.027 21
V,(Umy 632 63 {
Cl (Lrfm) 0.62 51

Paclitaxel displayed a multi-phasic disposition with total CL of 15L/h/m?, t1> of 27 hours
and V, of 632 L/m”. Urinary elimination of paclitaxel only accounts for 4% of the CL,.

The metabolite profiles follow a similar pattern to the parent drug except that the
metabolite concentrations are substantially lower. The T, was delayed relative to that
for parent drug due to the formation of metabolites.

Total paclitaxel (Abraxane) had greater exposure than 6c-hydroxypaclitaxel (22-fold)
and 3’-p-hydroxypaclitaxel (59-fold). Urinary excretion of Abraxane only accounted for
<6% of paclitaxel and the renal clearance was 0.16 to 1.08 L/hr/m? which indicates that
extra-renal elimination was extensive. Fecal excretion accounted for 22% of total dose.
Paclitaxel accounted for 3% and its metabolite, 6a-hydroxypaclitaxel 18%.
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Study CA005-0

In this study, only the plasma concentration of total paclitaxel was measured. The mean
paclitaxel concentration obtained from all patients vs. time profile is shown in Figure 4.
The PK parameters of paclitaxel are shown in Table 3. Patient #7, who received 100
mg/m2 Abraxane over 30-minute, appears to be an outlier, which showed much higher
concentrations at all time points. The disposition of paclitaxel showed a multi-phasic
concentration-time profile. The PK of paclitaxel (Patient #7 excluded) over the dose
range of 80-200 mg/m’ appears linear when administered as a 30-minute infusion (Figure

5).

Figure 4 Total Paclitaxel (Abraxane) Concentration -Time Profiles for Patients
Receiving 80 mg/m’ through 200 mg/m’ in Study CA005-0

Table 3 Summary of Total Paclitaxel (Abraxane) PK Parameters (Mean, SD) in

Paclitaxel Concentration {ngfmL)
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Figure 5 Linear Regression Plot of AUC,, versus Dose in Study CA005-0 (Patient #7
excluded)

Study DM97-123

The plasma concentration of total paclitaxel was measured in this study. The paclitaxel
concentration vs. time profile is shown in Figure 6. The PK parameters of paclitaxel are
listed in Table 4.
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Figure 6 Mean Total Paclitaxel (Abraxane) Plasma/Whole Blood Concentration-
Time Profiles in Study DM97-123

Note: The Pharmacokinetic parameters for the 135 mg/m’ dose were generated from plasma samples (n =3
for 180 minute infusion; n = 1 for 30 minute infusion); for the 200 mg/m’ dose were generated from plasma
{n = 1) and whole blood (n = 2); and for the 300 {n = 5) and 375 mg/m* dose (n = 4) were generated from
whole blood samples.
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Table 4 Summary of Paclitaxel (Abraxane) PK Parameters (mean, %CV) in Study

DM97-123
Infusion
Daose Cmu AUC, tiz CL vz
Duration N s
(mg/m’) g/l) | @ghml) | (v | Qa) | Q)
(min}
135% 180 3 1392 5427 15.7 27.2 598
{30) (35) 27) (34) (33)
135% 30 1 6100 5844 14.5 23.2 485
2007 25-30 3 7157 2998 13.2 229 407
(35 (20) {(63) (21) (58)
3007 27-30 5 13520 16736 14.4 18.7 387
(N (22) (15} {24) (26)
375" 3045 4 19350 32525 11.7 12.9 235
(i5) (36) (29) (41) (64)

*PK_ parameters were generated from plasma samples; #PK parameters were generated from
plasma(n=1) and whole blood (n=2), +PK parameters were generated from whole blood samples.

The biphasic disposition of Abraxane was similar for both a 3-hr and 30-min infusion.
There was a linear PK between 135 and 375 mg/m’ (Figure 7). CL and V, decrease
slightly with increasing dose, and the resultmg half-life remains constant across different
dose levels. At the dose of 375 mg/m CL and V, decrease significantly, which makes
Abraxane half-life much shorter than the values at other dose levels.

50000

40000 _ =
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20000

AUC (hr'ng/mi)

10000 |

o 100 200 300 400
Dose (mg/m2)

Figur‘e 7 Total Paclitaxel AUC,, across Different groups

In summary, there is a linear PK of Abraxane betwecn 80-375 mg/’m2 (Figure 8) after
pooling data from all four clinical studies.

0
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Figure 8 Total Paclitaxel AUC,, vs. Dose (Data from four clinical studies)

Study C008-0

In this study, the patients in the two treatment arms (Abraxane or Taxol) had no
statistically significant differences with respect to age, weight, BSA or height.

The plot of the mean total paclitaxel concentration vs. time is presented in Figure 9, A
summary of the estimated PK parameters for paciitaxel administered as both Abraxane

and Taxol! is listed 1n Table 5.

Padital Concentration versus Time
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Figure 9 Plot of Mean Total Paclitaxel Concentration versus Time with Standard
Error Bars for both Abraxane and Taxol
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Table 5 Summary of Paclitaxel PK Parameters for Abraxane and Taxol

The paclitaxel

ABI-M7 Taxol
Parameter
Mean %CV | Range Mean %CV Range p-value

Chel lrmd s | 2183 128 872 1476 A8 I 0.018
1311

Viaogbhomm | 23007 L 10 1563 132 ' I 021
1924 .

Vel 0o R IR M6 3. 4334 3 ! a0
1217 2 I

Ab Cinf T B ELTN A RN 0.524
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cedit SRR e oo lood 130 0177
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AUt 128 i [ 0 F28 316 {1983

o

AUC,r for Abraxane 260 mg/m’ and Taxol 175 mg/m2 are not
significantly different. The terminal elimination rate constants (A,) are nearly identical.
Compared to Taxof, Abraxane showed higher total clearance (43%) and larger volume of
distribution (53%).

How does the PK of the drug and its major active metabolites in healthy volunteers

compare to that in patients?

The PK of Abraxane has not been studied in healthy adults, therefore comparison
between the PK in healthy volunteers and patients 1s not known.
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C. Intrinsic Factors

What intrinsic factors influence exposure (PK usually) and/or response and what is the
impact of any differences in exposure on efficacy or safety responses?

Cl. Influence on Drug Exposure

The applicant reported that age had no effect on paclitaxel PK parameters.

In Study DM97-123, five out of sixteen patients were aged 65 years or older. None of
these patients had abnormal hepatic or renal function. The PK parameters of the elderly
patient populations are listed in Table 6.

Table 6 PK Parameters of Abraxane in Elderly Patient Populations in Study DM97-
123

N ) Pharmacokinetic Parameters
Patient :

Patient Type Cipax AUC  © CL | v, |

! Number & Dose s s

(ng/mi} _ (hr*_r_lg/ml) (L/he/m®) (hr} (L/m%

L . H
i G35 yeaes and 3+ 135/3
i older 3 200
6 200
8 300
11 300

! !
| S b o
e Patient #3: 3-hour infusion
The PK parameters from the elderly patients were similar to those of young patients.

C2. Influence on Age and Race on Efficacy Responses

Of the 233 patients in a Phase 3 pivotal study (Study CA012-0) using the recommended
dose and schedule of Abraxane, 14% were older than 65 years. Efficacy appeared similar
in elderly and younger patients (Table 7). No toxicities occurred notably more frequently
among elderly patients who received Abraxane. No overall differences in safety or
effectiveness were observed between these patients and younger patients.

Most of the patients (96.6%) were Caucasian. Data was too sparse for a meaningful
exploratory subgroup analysis by race.
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Table 7 Subgroup Analysis by Age
recTLRR (All Randomized Patients)

: Exploratory Results of FDA-Confirmed

Category

Abraxane
[N =233]

No. of Patients

201

{95% Binomial Confidence Interval)

No. of FDA-Confirmed Responders 41
Response Rate 20.4%

(14.83% — 25.97%)

(95% Binomial Confidence Interval)

‘Age>65: o TR T e o
No. of Patients 32
No. of FDA-Confirmed Responders 9
Response Rate 28.1%

{15.55% —43.70%)

D. Extrinsic Factors

Were any formal drug interaction studies performed and are they necessary?

Because of the same active entity (paclitaxel) of Abraxane (260 mg/m”) and Taxol (260
mg/mz), the information obtained from Taxol drug-drug interaction can be applied to
Abraxane. No formal CYP-based drug-drug interaction studies are necessary.

In vitro studies with human liver microsomes and tissue slices showed that paclitaxel was
metabolized primarily to 60-hydroxypaclitaxel by the cytochrome P450 (CYP) isozyme
CYP2CS8; and to two minor metabolites, 3’-p-hydroxypaclitaxel and 60, 3’-p-
dihydroxypaclitaxel, by CYP3A4. The PK of paclitaxel may be altered in-vivo as a resuit

of interactions with compounds that are substrates. In Study DM97-123, two out of

sixteen patients had Quinine and Ritalin, which are metabolized by the CYP enzymes
involving paclitaxel metabolism. The PK parameters of these special populations are

listed in Table &.

Co-administration of Quinine and Ritalin did not change the PK of paclitaxel. However,
the result was obtained from only 1 patient each.
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Table 8 PK Parameters of Patients with co-administration of Quinine and Ritalin in
Study DM97-123

Pharmacokinetic Parameters
Patient
Patient Type Caar AUC CL tiz v,
Number & Dose : N
(ng/ml) | (hreog/mly | (L/bie/m’) (hr} (Lfm")

. Concomitant 6 200
medications Quinine /
9 360
Ritalin . ]

T - o T AL, Wl LT

E. General Biopharmaceutics
Were the different Abraxane batches/formulations used in the Clinical Studies?

Yes. In the Abraxane PK studies, the different Abraxane clinical investigational
formulations were used (Table 9). Product codes used in the PK clinical trials are listed in
Table 10. Abraxane with product code 103450, which was used in the comparative PK
study (CA008-0), is the formulation that will be marketed.

There are no formal bioequivalence studies conducted to compare these formulations. In
order to compare them, PK data were pooled from clinical studies CA005-0, CA(G12-0
and CA008-0. The mean dose-corrected AUC, for these formulations versus product
codes is shown in Figure 10. There is no apparent difference among these formuiations.

Com parison of Different Formulation (mean, 8D)
50
@ 40 |
Q
2 3p
&
-]
= 20
S |
« 10 |
1] . —
101150 103350 103450
Product Code

| Figure 10 Dose Corrected AUC,, vs. Product Codes
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Table 9 Comparison of Abraxane Clinical Investigational Formulations *

I Component

g HIE1sy ;

! Paclitaxet (g S0 mil, Vial) 30 !

{_ Haman Albumn {mg/'S0 ml Vial) i

! Cotentration of Reconstinned Suspension ‘ 2 ’
tmg Paclivaxel ml} i :

l pi of Reconstituted Susponsion ——

.
presidod o the test resalis, in Table 8 for cach lot of ABIO07.
Phe coreertiration of hupan altsemin was not adjusted prior ¢
...

Iy ——

w1 The actont value in the Gnished product B approvimately 900 g viad

——

Table 10 Product Code Used in Clinical Trials

Thearetical content is biaed vn the concentration of human albumin w the fnad loymalared suspansion preor i

PFroduct Code

T he33s0 1 T redsn
100 | o
.< 5

].

[he tormulation of indrvidual batches of develapment lots (ntesms of prelitaved snd Twmas albwmis contenty wieh wone not assigned formal product code numbers is

fermutation, therelore the concentration may vary within the stated

t——

—

Product Code

101150 103350 103450

Study Protocol Number

DM97-123
CA005-0
CA012-0

CAD05-0
CA008-0

DM97-123
CA005-0




What is the relative bioavailability of the proposed to-be-marketed formulation to the
pivotal clinical trial?

There is no such information available for Abraxane in the submission. The applicant
only reported that when the concentration of paclitaxel was within the solubility range
(paclitaxel concentration of 20pg/mL}), the release was immediate (Figure 11). The
release of paclitaxel from Abraxane was influenced by the solubility of paclitaxel and
was not altered by storage conditions for up {0 e

12068

mio-
HYIC )

sy b -
n»:mj}

¥

S0

Zo P il Releised

Figure 11 Percent of Paclitaxel Released in Phosphate Buffered Saline (pH 7.4),
Abraxane (Lot # 0102073B) at Various Storage Conditions for 9 Months

F. Analytical Section

FI1.  How are the active moieties identified and measured in the plasma in the
clinical pharmacology and biopharmaceutics studies?

For initial studies of Abraxane, plasma samples were assayed using a validated, sensitive,
specific, high performance liquid chromatographic mass spectrometry (HPLC-MS)

method. Subsequently, — i
— method was developed for assay of Abraxane for

the PK studies.
F2.  Which metabolites have been selected for analysis and why?
The concentrations of total paclitaxel and its two metabolites, 6o-hydroxypaclitaxel

(primary metabolite) and 3'-p-hydroxypaclitaxel, were measured in whole blood, plasma,
urine and feces to assess the elimination pathway of Abraxane.
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F3. For all moieties measured, is free, bound or total measured? What is the basis
for that decision, if any, and is it appropriate?

For all moieties, the total form i1s measured.

F4.  What is the bioanalytical method that is used to assess concentrations of
Abraxane?

Paclitaxel is the active ingredient of Abraxane and Taxol. Several Liquid
Chromatography Mass Spectrometric methods, with Deuterated ds- paclitaxel as internal
standard (IS), were developed by . The concentrations of total
paclitaxel and its two metabolites, 60-hydroxypaclitaxel and 3’-p-hydroxypaclitaxel were
measured in whole blood, plasma, urine and feces. The different assays are listed in Table
1. These assays were validated with the intra-day and inter-day accuracy and precision
within £15% and are acceptable.

Table 11 Analytical Methods used in Abraxane PK Studies

Study # | Sample | Assay LOQ Linear | Measure
(ng/ml) | Range
(ng/mb)
CAQ005- 1 0.2 mL | HPLC- - - , Paclitaxel
0 plasma |
DM97- | whole _— ~= | Paclitaxel
123 blood I B
plasma -
CAO012- | whole — ! - . paclitaxel and
0 blood R 1 | two metabolites,
urine o _| 6o-
feces ' — hydroxypaclitaxel
' and 3’-p-
hydroxypaclitaxel
CA008- | Whole — ‘ Paclitaxel
0 blood | |
Reference

I. Irfan Barutcu, Alpay Turan Sezgin, Hakan Gullu, Ergun Topal, Nurzen Sezgin,
Ramazan Ozdemir Effect of Paclitaxel Administration on Electrocardiographic
Parameters Reflecting Ventricular Heterogenity. The Medical Joumal of Kocatepe
2003;1: 42-46
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Appendices B: Individual Study Review
1. Study CA005-0

A Phase I Trial of ABI-007 Administered Weekly for Three Doses Every 4 Weeks In
Patients with Advanced Non-Hematologic malignancies

Study: Phase 1, single-center, open-label, out-patient study
Objectives: To evaluate the safety, tolerabihty, efficacy and PK of ABI-007
Subjects: patients with advanced non-hematologic malignancies

Dosing Regimen: [V over 30 minutes weekly for three doses every 4 weeks

Patients (n) Dose (mg/m°)
3 80

100

125

150

175

200

W h ]

PK: During the first dosing cycle, blood samples were collected at pre-dose, 15, 30, 45,
60 min and 1.5, 2, 4, 6, 8, 12, 24, 36, 48 hr. Samples, plasma concentrations of paclitaxel,
were measured by — . The data were used for plasma paclitaxel
concentration NCA analysis — multi-phasic disposition.
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19,000

1.009]

Faclttaxel Concentration {ng/mb)

Time (howrs)

Figure 1.1. Mean paclitaxel Plasma Concentration — Time Profiles (All Patients)

7 Why Pt #7 has high and Pt#12 has low concentrations at all time points?

Table 1.1 Paclitaxel PK Summary (mean, SD)

Dose T ... ALC, Tia cl A al v,
(mf_,:."m!) {hry (ng/mtl {nghe/ml} {hr} (LAeim’) {Léw) (E/hrikyg) (1ikg)
L1 025 ki 2653 17.63 MG r (31 0.2
N-2 P23y [CL) {394 1235 {48 12170 {41 25} 3.7
TEH iy S197 R334 I7 74 224 b3 3| [I3.2 1149
N7 m13%y | 257 AN TN EEX ) (4 1297 ik 30) 7.0
125 [T TUle 6lo2 16,77 220 349 32 1249
N -$ ({132} 1426} (1ROY ) {5413 i3 {259 (.15} {641
[ R3] [ 433 7HG7 14 83 274 617 .39 tTR
N (10wl {1816} (4231 {2,714 {16.91 (432) {11 48) {113
175 LY 9827 [R50 847 274 75} {165 178
N2 [BEE )] (G212 {2033 {104 (9.9} §356) 0.24) 15.0)
23 0 3l 13400 [ERI 62 174 483 42 114
N2 LRS! (1K)} 183..04] t1.73) (2 (E23} @) {24

The volume of distribution exceeds the body fluid, indicating that ABI-007 is extensively

distributed and bound to tissue and extravascular proteins.
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Figure 1.2. Linear Regression Plot of AUC,, vs. Dose (Patient #7 excluded)

Linear PK of ABI-007 for paclitaxel over the range 80-150 mg/m’.

Bilirubin level increased from 1.1 to 2.8 after ABI-007 dosing. The finding indicated that
there was rapid progression of malignant disease in the liver and hepatic dysfunction in

patients.

* e
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2. Study DM97-123

Phase I/II Study of CapxolTM (ABI-007). A CremoprhorTM Free Formulation of Paclitaxel
in Patients with Solid Tumors/Breast Cancer Study

Study: Phase I/11, single-center, open-label, dose-ranging study
Subjects: Nineteen patients with advanced solid tumors/breast cancer
Objectives: To determine the safety, tolerability and PK of ABI-007.
Dosing Regimen: 135-375 mg/m2 IV inf30 minto 3 hr

Table 2.1 Doses and Infusion Durations

; T f Enfusion
M i LP¥H f
Dose (mg/m’) Ii Patient Numbers | Duration (min)
T s o | 01 ! 180
135 2 i 175
135 03 . 180
135 ‘ 04 30
200 : 03 ; 36
200 06 25
200 a7 l 21
\ 100 U8 30
300 09 27
, 300 1 1 | 30
i 300 2 30
: 100 13 30
375 | is 30
315 ! i6 | 40
. 375 17 ‘ 43 i
; 375 1 ]?W [ - §Q :

PK: 16 out of 19 patients participate this PK substudy.

Plasma samples collected from the fitst five patients and whole blood samples from the
remaining 11 paticnts. The samples (5 mlL) were collected at predose and at (0.25,0.5, 1,
1.5,2,4,6,8, 12, 14, 24 and 48 hours.

The MTD was defined as the study drug dose below the dose that elicited grade 3 or 4
toxic effects for > 2 patients.
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Figure 2.1 Mean Paclitaxel Plasma/Whole Blood Concentration —~Time Profiles

Biphasic disposition profiles were similar for both a 3-hr and 30-min infusion. Dose
normalized AUC were similar up to 300 mg/m? indicating linear PK between 135 and

10

20

—— 135mo/m2 {180
min

—f— 1352!19&112 (30 min)

A 200mgim2 {36 min)

30

Time (hours)

40

60

300 mg/m>. CL and V, decrease slightly with increasing dose, and the resulting half-life
remains constant across different dose levels.

Table 1.2 Summary of NCA PK Parameters (mean, %CYV)

{ofusion
Dose Crnas ALC,, tin CL v,
. Duration N N .
{ing/m”) (ngimL}) (ng.h/inL.} (he} {L/h/m"} {Lim")
{min
BES 186 ENEEE 5427 57 7.2 7508
(30} (35) 27y G4 (33}
135" 30 1 6100 5844 14.5 23.2 485
200" 25-30 3 7157 2998 13.2 229 467
(33) (20) (63) (21) (58
00" 27-30 k] 13520 16736 i4.4 18.7 387
{7} {22} (15) {24) {26)
175 30-45 4 19350 32525 11.7 12.9 235
i a5 |68 29) @) (64)

*[K parameters were gencrated from plasma samples:

#PK paratneters were gencrated from

plasma(n 1) and whole bload (n--2}; fPK parameters were generated from whole blood samples.
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Figure 2.2 Paclitaxel Dose-normalized AUCoo across Different Groups (mean, SD)

Table 2.3 PK Parameters of Special Patient Populations

{ Pharmacokinetic Parameters
i Patient
Patient Type Crar | AUC CL tin VY,
! Nuniber & Dose | N o
(ug/mb) | {br*ag/ml) | (L/he/m?) (hr} (Lo}
33 YEArs and | 13573
wlder 5 200
6 200
; 8 300
X 11 300
R R | % |
) Concomitant 6 200
| medications QGuinine
G 300 / E
Ritalin ]

*Patient #3: 3-hour mfusiot.

PK. parameters from the elder patients were similar to those of young patients.

Co-administration of Quinine and Ritalin did not change the PK of paclitaxel. (but result

was from only i pt)

*
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Synopsis DM97-123

Sponsor Company Natie: INDIVIDUAL STUDY {For National Authonsty Use
American BinSctence. Ine. TABLE REFERRINGTO Only)
Name of Finished Product: PART OF THL DOSSIER
ABL-GNG Volne,
Name of Active Ingredient; Puge:
ehitaned

Title of the Stdy: Phase Ul Swdy of CAPXOL {ABI-0071 A Cremophion-Free Fornalation
of Pactitanel i Pationts with Solid Tuors/Breast Cancer

Investinator and Study Center: Nuhbad K ibrahing, MO Departnient of Melanoma/Sascoma
and Breast Medread Oneelogy | Division of Medivine, University of Texas, MD Anderson
Cancar Conter. Houston, Fesas, LA

Publication (reference): Ibrahim NK. Desai N Legha S, et al. Phase | and pharmacokineue

hre € Res IR R TO38- 144,

stads o ABI97. a Cromopherree, proteinsstabilized. nanoparticle formudation of paclitaxel.

Stady Dates: browm 13 Juby 1998 st paticnt assessienty | Phase of Development:
Lo e Mareh 2000 (last patent assessineiil) Phase 1/

Objectives: Fhe obrectves of this study wete o deternmne the manimum tolorated dose
AT of AREA07: cvalunte the pharmacokinetic (PK ) profile of ABLOG7. and evaluate the
antiturues goiiy i of AU in pattonts with advanced solid lumors/reast cancer.

Methodotagy: Hus was a Phase [ single-center. open-label. dose ranging. PR study. Four
mttients were metial b recruned inge the Phase 1 portien of this studs: howeser. the protocol
was mmended renavbeted. ind continued s o separste study (Prowecel CADUZ-0Y Al Phuse
1 paticat s osults we reported 100 sopanate teport, e, Protocol CAOGZ-0 Climical Study
Report Pastents mthe PR study were hospriahizod for 23 w0 26 hours. wnd wl! other patients
wore dosed s outpatients Hie dose range was 135w 373 mean® given inlavenously (V)
Evern 3 vedas with e st mfusions for e finst 3 cnrolled patients grven over T80 minues
i st sequent intusions for these patients and subsequently entolled paticnts given over

0 pinutes No storongd o histamine blocker promedication was given prior to dosing. Dose
excalation teed tie rude of 3+ 3 al a rate of 23% (o 50%% with increases b 5085 i paticnts
enpericneed © Girade | oxicy.

Plasii sameples were collected from S putients Gl 4 pationts asstgned Lo 135 mg/nr and the
Farst pubicttt assigned o 260 gy and whole blood samples were collected from 11 patiens
reeehing 200 373 myefm for PR analyses. Samples {5 mil cach) were collected predose. at

{he il of cuantiison $LOO for paclitiw] wak 5 sp/ml with o fingar range o =
— Tog plasn and 3w HEdmg/mi tor sohele blood.

1S, 2 and G0 pmeutes. amd st 1302040608 120180 230 and 48 hours afler (he stan at infusion.
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Methodelogy {continued): 1 umor siac was cvaluated m 6 patients at baseline and
posthaseline Iy computed tomograpln (C 1) scan of the abdomen, magnelic TeseIance maging
(MR, bone seatt, andior if indicated. a bone survey focused on symptomatic sites of bone
metastases L ummor response was evaluated per World Health Organization (WO} gurdelines.
Toxicity grade was assessed using the Natonal Cancer tnstitute (NCI Conwnon Toxicin
Criteria (C 1€ Vit signs were closels monstored doring study deug dosing for signs of

hy persensitn s

Sumber of Patients (planed and analyzed): Plansed Enroliment: approsimately
20 patients. P orolled: 19 pottents: fnteni-to- Freat (1T ) Population: 19 patients: Participants m
e PP study 16 pavciis,

Diagnosis and Criteria for Inclusion: Mule and female patients were eligible ifthey had a
Biopsy proven diaznosis ol udvanced caneet. had tailed standard therapy: had u Zubrod
petformeice stalus of 010 3 had an expeeted suivinal of at least 6 wechs: and had hemoglobin
=9 ofd] white Wood coll $4W BOY count 2 3000 cellsamm?® (3.0 1 10%L3 absolute neutrophit
caunt tANC ) - 1500 celfsimm™ (1 5 x 10%15. platelet coum 2 V00000 cellsimim™ (100 x 1077L).
setim acdtmine -2 2 mgAdl, and serum Bituabin < 13 mgidL.

Lest Praduct, Dose and Mode of Administration. Lot Numbers: A7 wos
admimstered 21 138 o 375 medme as a continuous 1V mfusion 10 was supplicd as a
g S ml viad (Lot Numbers, OO COLR-002, CO19-001, COTY-0032. C 199004,

Baeation of Treatments Patichts reeenad ey eles of ABL-UOT infused 1V over TR0 minutes
for e st dose Ton the Gst 3 pativnts emolied and over 30 minutes for subsequent infusions
for tiese patients and tor al] nfusons mosubsequently enrolled paticnts. Cheles were o be
repeated vy 3 wechs  Individual patients received from e 13 ey cles witd mtervals
Beteen dosig ev olos fnagmg o 19 1o 69 dayvs,

Criteria for Evalnation: The MEPD was the dose tevel below the dose reaudting m > Grade 2
o losapprevin e toneits o3 5 Girade 3 imelotosicins o at feast 2 ol 6 putents A
fniname el 6 pationts waote b be reated a e MTD. Safery vanables included conbiuous
ady erse cvont LA L manzeonme, cluead lboraton values, vital sign mcdsuretiwnds during
sty drag dosing, and plivsical oxamiion lindings. Dose-limiting oo iics were delined as
» Gade 2 nonnn chosuppressive wosients or - Grade 3 s elotoxicity. PR paramceters nctuded
i ofwerved pastmblssd conecirabion (U, ). 1ime reacht C s s b 0y
plasniyblood <limisiiion 1me constant {1 apparent wenminal shmination kall=lile (1), arca
under the plasina/Bloed concenteation-time carve (AUC, 1 plasimad blovd elearance (CHa and
volwine of distrepetion (3, Faplordtors aeessinents of rasponse included bidmeensionad
I edsucisents and es alugton of tumet response per enter in the WHO gusdelimes.

Statisfical Methiods: Tovoimes Al were coded to the closest Lot fevel Modeedd Dhictonary
Cor Divg Regulawory A {MedDRA T erm and thenmapped toan NCEC T wenm

fovivttios Als wore senmiatized s relationstip o trestinent. Woxiciy rrade. sud dose prior to
onset. Clistedd Tsbotston parmmeters and vital signs swere summiarzed as clianges s shifts
ot baseline to st on-teatnent assizmncan. and by clnically signilicant sbrnidities
Vil stgis g stads drug dosing were sumingasssed In dose as changes from pre-infusion,
C hanges fom baseling o pnsival examination Gndings were also evshuated.
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Results:

Mo premedication was given prior 1o ABI-007 dosing. and no hvpersensitiviy reactions
were reported during 92 eyeles wt 135 10 375 mgfm® given within 30 minutes with few
eaCeplions,

The MTTY was 300 mghm® given IV oxer S mnutes eveny 5 wechs. 9 patients received
this dose m o total of 32 treaiment evelos

Dose lamting toxicitios abscrved al 373 mgfm2 were heratitss, blurred viston, sensory
newopatliv, stottatitis, and Grade 4 seutropenie. These evants ware genteraiby 1oadcin
Cirade 2 or 4. were repwrted after Crvele 1 dosig, and were generally tramaeit

There were 3 episodes of Grade 3 neuttopenia 4 of which wers solated. transien
oecurrences durmp Ovele | ihat did oot generalls recur despine addinonal eveles at the
satne dose. Hiese 4 eprsodes were not assaciated with fover of other svinploms and were
not considered 1o be dose-limiting by the mvestigaon. The renuaming case was eported 4s
an SAE by e ivestigator, was the anls Grade 3 SATF reported on-studv, and was
cartsidered a dose-limiting 1onieits

Grade 3 seatinent-cmergent esails wete reported for 589 of patients Geade 3
wadvities”ALs tepanted for more than | patient weie fatigoe {(37%) sepsors newsapsin
(20%:) constpaikn C1a"s) snd stomatitspharengatis and diarhea C11%6 cach)

No dedtinn wore reported on-studs - snd keratitss and burted viston were the only treatment-
related SAEs reporwed for more thun { pauent

e most corrmanly reported weatment-related toxsatiesf ARs wore expected lor this
thetagreatic class of diug and inchinded atigte (96 ol palicits i, e 1630 aopeci
(5R%0). sonsony nearepatie (33901 slomanbsphar ngius 33%), diarden 142%0).
Dvrmugoiogy Sk other $424900, somiting {37, blinred ysion {37800 fover (32700
anoreaie 13270, Muscaloskeletal other (207 o pid nwomnia (2640,

No clirgealls sizmieutd changes were obsonsved m chineal chemsten valtues or vivad segn
masurcnents duning dosing or postdosmy

ABGY appoared W e w bncwr PR tor e elanically selovant dose range of 133 w0
300 mgan” riven s a 30-minute intusion.

Prsposation of ABI-0OT exhsbited a miphaste dechine in concentration

LRl D0 (gt of ABLOGT was sinnlar aoross dilerens dose levels slule boths b, aod O
decteasad slightly as dose moreased.

Sumtlar PR patameters sere observed for the 133 mgam? dose given anver 3 hours or

L mmutes

Lxplotators analysts of response (6 6 pdicated 1 patient cach achieved conlitmed partal
response and uncontiomed stable disease w 200 mefny
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Conclusions:

No steroid or anti-histamine premedication was given piion g dosiitg, dnd no

Tha persensitiv iy reavtians were observed with ABLOG7 monotherapy

Tle MELY for ABIO7 siven IV over 3 mmuotes overy 3 weeks was 3060 rngjm2

feeratitis, blurred viston, setsors meuropathy , stomatis, and Grade 4 neutropenia were the
dose-limiting wsicitics. Although ocular/visual events are not unexpected with this
therapeutic drug cluss. carelul monitormg tor these events was incorporated mio the Phase
I elinmeal stodies with ABIHWI?

ABL-00Y monotheraps oser the clancally relevant dose range e, 133 to 300 mgdor given
IV over 30 monates evers 3 wecks) resulted i Grade 3 and A taxiciticsf AL tor 58%% and
g o all potienis respactiveh

Isedated. transient eprsodes of Grade 4 neutopenia occurred on Cyele 1 4 paticnts but
generadly did not tecar dospite continued freatiment ot the same dose. These events were
not cotisdered dose-dintting by the mestigat and were not ecported as SALs. In
genetal hematologie wndeilics were not imponam dose-limiting events Tor paclitaxel m
the ABEROGT fonnulaton admmisterad over 30 minutes af up w 375 mgfm=

Tre most commaniy reporied tonicitios AL were all eapected for tus therapentie drag
vlass, 1w, Gattose, mmatgia, naosea, alopecia. und stomatitis. the ondy Grade 3 toxacites/ALS
reported for mone than | patient were Tatisue, nieuropating sensory, constipation. diarrhea,
arsd stomatitishars ngilis

o dentha were reported ot-study . and o speaific safeny convertis were wentilied n the
e SOAE s or ADRs weported.

Nocchmeatts sogmebicant changes 1Tem ~ascline were obsenved for climeal chennsin,
parameicrs o1 vilad sign measucnenis

Plarriacokinelica for ABLOUY exdibiicd b-espanential dispositon jellowing 1V infusion.
appeared o he e fon the chimealls relevant dese range of 135w 30mme/m® gnenover
Jinmutes

Anesploraton csaluation of 1esponse w ABHRZ monotheraps pravided iesualts
suppating the contimume deselopment of ABIO7 for treatment of sobid timors breast
conet,

Date of the Report: (6 Januany 2003
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3. Study CA012-0

A Controlled Randomized, Phase III, Multicenter, Open Label Study of ABI-007 (A
Cremophor®-Free, Protein Stabilized, Nanoparticle Paclitaxel) And Taxol® in Patients
with Metastatic Breast Cancer

Study: Phase Ill, multi-center, open-label, controlied randomized study
Subjects: Subset of patients (n=12) enrolled for treatment of Metastatic Breast Cancer
Objectives: To evaluate the PK of ABI-007.

Dosing Regimen: Each patient received 260 mg/m* IV inf 30 min every 3 weeks and
subset group for PK were remained in hospital for 5 days during the first dose and
treatment cycle.

Blood, urine, and feces samples were collected and analyzed by HPLC/MS* for
paclitaxel and two metabolites, 6o-hydroxypaclitaxel and 3’-p-hydroxypaclitaxel. Blood
samples were collected at pre-dose, 0.25, 0.5, 0.75, 1, 1.25, 1.5, 2, 3, 4, 6, 9, 12, 15, 24,
36, 48, 60, and 72 hours. Urine samples were collected at predose and during time
intervals: 0-6, 6-12, 12-24, 24-48, 48-72, 72-96, 96-120 hours. Feces samples were
collected for 5 days.

Patients demographics: BW = 70 kg; BSA = 1.77 m’; dose = 459 mg
o0 0d

—a— Pachtaxsl {ngiml}
wwno: —&— § a'pha-Hydroxypachtaxel {ng/ml)

—m-ie— 3F-p-Hydroxypachiaxel (ng/fml.}

b |

PGB

006G

Time (Haars)

Figure 3.1 Paclitaxel, 6a-hydroxypaclitaxel and 3’-p-hydroxypaclitaxel Blood
Concentration- Time Profiles (mean)

Table 3.1 Paclitaxel PK Parameters
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Parareter Mean %LV Range |
Cowm (re/ml) 1874 | 17
T o (1) 0.46 21 _
AUC, (hr*ng/ml) 17940 23
__CL (L) 15.2 24 ;
Ty (hr) 274 13 . :
A, (he'y 04027 21 I
v, (Um) 632 63 |
Cl, (L/heim’) .62 51 ! 4 J

Paclitaxel displayed multi-phasic disposition with total CL of 15L/h/m?, t;,2 of 27 hrs and
V, of 632 L/m”. Urine elimination only accounts for 4% of CLq.

Patient (9 showed extreme value on V, (1831 L/m?) and 1 (55 hrs). —an outlier
Predose urine conc of paclitaxel was from 5.4-7.8 ng/ml for patients 2, 3, 4, 5, 6.

Table 3.2 PK Parameters for 6a-hydroxypaclitaxel and 3’ -p-hydroxypaclitaxel

‘ T AUC,, Parent/Metabolite
\ Metabolite Cnax (R T e {117) i )
(hr*ag/ml) AUC,, Ratio
to-Hydroxypactitaxel | 591 1.1 2528 216 !
(82) (89 {145} (81% i
p—
oy 220 0.86 1075 58.9
Hvtlroxypachitaxel {(74) {47} (125 (92)
a———
R el i

The metabolites profiles follow similar pattern to the parent drug except that the
metabolite concentrations are substantial lower. The Tnax was delayed relative to that for
parent drug due to the formation of metabolites.

Paclitaxel had a 22- and 59-fold greater exposure than 6o-hydroxypachitaxel and 3’-p-
hydroxypaclitaxel, respectively.

Large variability on Cpex and AUC due to P05 and P06 having extreme values.

Table 3.3 Urinary and Fecal Excretion of Paclitaxel and Metabolites

] Compound % Dase .
! Urine © 7 Feces a
E Paclitaxel 392 277 ;
o (39, I . _§
" bu-Hydroxypaclitasel 015 I 18.04 E

o ok — (63, — o

2_p-Hydroxypachitasel 6.04 ! 1.08
_ | 73—~ &0, -

~— method for paclitaxel and two metabolites: . for blood;

— Irine; and for feces.

——
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Synopsis CA012-0

Sponsor Company Name:
American BioScicnee. Ine.

INDIVIDUAL STUDY
FABLE REFERRING T

(tor Natronal Authorify {ise

Onkyy

PART OF THE DOSSHE
Name of Finished PART OF THE DOSSIER

'roduct: Volunie.
ADBI-O0T (had:
{nanuparticle. albumin- Page:

bhound| Paclitaset tor
fnfeciable Suspensiont

Name of Active
Ingredient:
Paciitane]

Titte of the Study: A Controtled Randomized, Phase HI, Multicenter. Open {.abel Study
ol ABL-O07 1 4 Cremophor* -4 ree. Protein Stabilized. Nanoparticle Paclnaxely and Tanol™
m Pauents Woath Metastatee Breast Cancer

lavestigators and Study Centers: i~ was an sternational. multicenter studs
corducted @l T sies 22 stwes in North America (21 in the US and 1 in Canada). 20 sites
i the TR and 28 sites i Russia/Ukraine, Foar ol the sites i Russia participated in a PR
substuds.

Pablications: o date. to journal artiches boased on data from tlus study hasve been
publi~hoed. Data cathered oy thies study haye been presented at 3 medical conferences as
indicated in Appendis 1A d HLL

Phasc of
Developnient:
Phase 11

Study Dates: Fram 11l November 2000 st patie
randomessds w U7 Apnl 2003 (date cutot] dater date of 9-week
dssessment foe last patient endered). Sudy s ongotng: patients
will cittinoe o e e trcatment bevond & treatment oyeles as
loz s s ostizatons determine that there s a continuing
Benefit wo therr paticnts.

Objectives: The primany objectnes ofthis study were to compuare the antitumor activity
ot AB-007 with that ol Tasel in patients with metostatic breast cancer and o ovaluate
the <atety wilerabulity of ABLO0? compured e that ol T axol. Sceondary objectives were
o evakate e o disease prozresston £ PP and sury ivall 1o evaluate changes frons
hasceline moguabiny ol lile #301 & and w detesmine the pharmacokinetios (Pl of
ABIL-O0T,

71




Methodology:

This was a controlled. randomized. multicenter, open-label. Phase HIL outpatient.
noninferiority stdy, Lligible patients were randomized ¢ 1:1) to receive erther 2610 mgg’m2
ABL-G07 infused [V over 30 minutes or 175 maim” Taxol infused 1V over 3 hours.
Ireatment oyvcles were adminisicred every 3 weeks, Within-country halance for

anthracy cline vxposure was ensured by within-country stratification into anthracyclme-
wxposed and -naive strata.

Paticids without progressive discase (P atter 6 eyeles could continue their assigned
treatmient at the investisator's discretion. No premedication was required prior o
ABL-067 dosing: however, premedication was given prior to Taxol dosing per the
Pachage Insert, Imaging studies were performed at baseline; Weeks 3.9 and 13; and end
of treatment. These images also were evaluated by a central reader who was blinded to
study drug assignment and to the investigator's sefection ol target and nontarget kestons
and response assessiment. Respaonse sas evaluated according 1o Response Fvatuation
Criteria in Solid Tumor (RECES Uy gaidelines, Telephone assessments of survival were

made once a muonth for 3 monehs after the end of afl eveles and every 3 months thereaficr.
QO and penpheral neurapathy assessments were evaluated prior 1o dosing at cach csde.

Ctimeal laboratory values via a cenmral 1aboratony thematologs and chintecal chemistry
paramcters) and yital stens were assessed throughout the study, For the Pl substudy i
12 paents directiy assigaed 1o ABI-OGT treatnrent (ie. not part of the randomized
paputationd. blood and urine samples were obtained predose. durimg dosing. and
postdosang: lecal samples were collected damly during 5 day< of inpatent care.

APPEARS THIS WAY
ON ORIGINAL

72




Number of Patients {planned and analyvzed):

Synopsis Table 1. Study Populations

AlL-OUT 1 axol Total

Planncd cnrollment 230 230 da0
v aluable ~ 214 ~210 ~ 42}
anthracy cline-exposced = ju - HH) = 200

Populanons for andly sis

All Randomized (AR Population 234 323 460

Intent-to-Treat (111 Population 220 225 454

Per-Protocal (PPY Papulation 211 218 429

Safety Population 224 223 434
I'T°1L Populaten prive therapy subsets

anthracy cfinc-exposed 176 173 351

anthracy chine-naive 33 U 1433

study drug as {"<ine therapy 97 89 186

study drug as - 1*-line therapy 132 136 268
P osubstudy ithese patients not

mcluded i any ot the above categories) 12 0 12

Dizgnosis and Criterin for Enclusion:

f Ligible patients were nonpregnant. nonlactatmg fomales. 2 18 years of age with
histelogically or cvtologically contirmed measurahle metastatic breast cancer and
eapected survival = 12 weehs; were candidates for single-ageal paclitael theraps . had
tarled privr adjuvant or metastatic chemotherapy : had not received pachitaxel or docetaxel
due to metastabe carcioma: had appropriate washiouts: had not retapsed with breast
cancer within 1 vear of adjuvant Taxol or docetaxel: had no ather malipnancy within

3 vears (exeept nonmelanoma ~kin caneer. cenviedl intraepithetial neoplasia {CIN]. orin-
situ eeryfeal cancer {C15]5 had aceeptable dlinscat laboratory levels at bascline: had

I astern Coaperative Oncology Group (ECOG) status of €2 at baseliner and did aot have
pre-existing periphicral neuropathy of = 1 per National Cancer lastitate (NCHY Commaon
Fonterty Criteria {C1C)

Test Produact, Dose and Maode of Administration, Lot Nembers:

ABE-8T7 G remophor-free, protein-stabidized. colloidal nanoparticle suspenston of
pactitanedd at 268 megdm™ over 30 minutes by 1V infuston. Unilsirength - 100 mg/S0 ml.
vind (reconsttuted suspenswm 5 meand. paclitavel )

[othumbers CIH-00 (0 CROG-002 CIGE-003: CROZ-001 and CHO2-003
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Reference Therapy. Dose and Mede of Administrativa. Lot Number(s):

‘Taxol®™ (pactitaxel) Injection (Bristol-Mvers Squibb) 175 mg/m” given over 3 hours by
IV infuston. Lnit strength = 6 me/mi. Product is commercially available and was
supplied by the Sponsoer. bot Numberss OR3IST75 085368710 TA39935 HD36332,
FE41928, 147934 1131597 IPS 1398 IR43584, IRF7419 1L41327. TL43680.
PM3T265 IM3T7269. 2R304 17, 2063657, 211332, 21239016, 2115090109, 2163637,
ING2575 1136859 and L 156850,

Duration of Treatment:

Sudy participaton included a potential $-week anthracscline washout. a 3-week
i3asehine Period. 18 weeks of trestmient 16 treamment ¢y cles given at 3-week iatervalsy,
and a 30-day follow -up penod, Paticnts completng 6 oveles without PH could continue
study drug dosing at 3-wecek intervals. at the i estgator’s discretion.

Criteria for Evaluation:

Lilicacy: Two types of response were assessed accordmg to RECIST gudelines: arpet
tesion and oy eradl (target and noattarget fesion iz conlirmation of complete response (CR)
and partial response (PR required response daration 2 4 swechs, Three datasets were
used: imvestpators” assessment assessments by an Independent Radiology Laboratory
IRy who were Blinded fo study drag asigiinent and e the imveshgator s sclection of target
and pentaract lesons aed respeitse asscssmens and areconctliation ot these datasets
according g predetined sleonthm,

The primary etfteaes endpomt was the farget lesion response rate CH R which was
fased on e Reconctbed Response Assessmoend Dataset (eec' T E RRO The ree T RR
meludes only target responses conlirmed by Cyele o and represents a ngorous.

CutIsers ative, prospectise approach o nuniise bas, The protocol-specific rec HLRR
resulils in an underestimate of response te relative o tose based on larget and nomarget
lesums (1o the overall response rate FORR lor all escles of therapy usimg ihe

iy estipator Respunse Assessirent Dataset {rocORR). The svORR is eophasized more
than roct LRI anhies report beeause the #00ORR 15 more clinically meanmgtul and is
comparable with Rteratere reports of response rates to taaanes. Furthermore. the priovary
cflicacy tests ol nenmleronity and superione, whiseh were based on rec TERRD were met
and surpassed. and analvses of 2ORR and o FERR vield the same conclusion with
regard o the refative etticacy ol ABOO7 versus Taxol

Secondany ¢ffreacy mensures ingluded ovesall response carCHRR G Bme o disease

progressiit. patsent sury ivals lme o List response (target lesion and overaly. duration of

response (garget lesion and overally, number of oy eles o maximum response (target
feston and overalin and QOL assessments te. | COG performance slatis, Eiropean
Orgamsauon tor Research and reatment of Cancer Quality of Lite OQuestionnaine
PLORTC A0 -0 3 seores. and weight),
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PK: PK parameters tneladed elimination rate constant. hati=lite. volume of distribution,
maximum boad concentration {Cugs. e of accurrence for maximum blood
CORCCRLIAton § I u). arca-under-the-curve ffom time zero to time infinity (AUCL)
clearance. and urinary clearance.

Salety; The final oy erall judgment o contirm that the safety of ABI-O07 was nol worse
than that of Taxol was a clinical judgment based on the comparative analvses described
in the subsections below and the chimeal sigatficance of the adverse events. Salety
assessments included discontauations from the study: treaiment exposure including dose
mterruptions and reductons. dosing defays. and cumulativ e dose; (reatment-cmergent
adyerse events (AL L serous adverse events (SALs), and toxicitics {per NC1TCTC):
clinicat laboratory values thematology and clinical chemistry parameters). including
maximal degree of myelosuppression. incidence of Grade 4 neutropenia. and time to
reeonery [rom Grade 4 neutropenia: peripheral neuropathy assessments (physician and |
pattent-rated i 1 tal signs: use of erowth factors and steroids: 12-lead clectracardiogram |
(LCGH results; and echocardivgram/multieated (radionuclide) angtogram {MUGA)
resulis.

Statistical Methods:

Eiticacs: e primary efficacy analysis was muluple nested testing as follows:
neninferiority of the target lesion response (CR + PR) rate (rec TLRR) for ABI-0G7
compared to Taxol was tested stratitied by 1 tine versus =17 ine therapy: 1f
noninferiority was shown. the superionty ol ABI-00T compared to Taxol was tested
stratitied by 19 line versus 1 Hne theraps - and 17the second test was positive. then the
supenonity of AB-007 o Tasol was tested for 1% tine therapy paticnts ondy . 'The test of
noninteneritn was whether the satio of percentage of patients with response afier
ABEOOT (4 10 tha adler Taxed (pgr was < 075 (o) or = (075 (Hy) The primary efticacy
amalysts was performed for the Reconciled Response Assessment Dataset of the intent-to-
treat ¢ 11y Popudation. For cach step of the primary efficacy analysis. the poinl estimate
and contidenee mten al (C ol the ratio pge'pr was presented along with the percentage of
patents with confirmed CR or PR and the 934 bineminal C1 for the conlirmed PR or CR
response rate for ABL-G0T and Taxol. Secondary efficacy analyses included the primary
analysis performed for the all randomezed CAR) and per protocol (PP} Populations, and -
analysis of prognostic factors (including age category and country) with a possible
ifluence on response. Analvses similar to the primary etficacy analvsis were performed
for overall responze. Freatment ditferences m time e first conlirmed response. duration

| ol response. Lime to disease progression. and patient survival were analy zed using

| Kaplan-Aeier methoads fusing PROCLIFE TESTY Numbers of cycles to manimum
cunfirmed tareet amd overall response was summarized by evele and treatment. '] reatment
dilTerences m QO measures were anals zed uung a 2-way analysis of variance

CANCV A with reatment and countiny as factors, BCOG performance status also was
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analvzed as the waorst score in each treatment cvele and any fime doring the study.

Pk PR parameters {or individual data seis were determined by noncompartmentat
analvsis. Plots of mdiidual patient profiles {whale-blood concentration versos time:
urine concentration versus timel were evatuated. Mean whole-blood concentration versus
tme plots were analyzed tor all dose tevels (semi-log plot). Recovery of dose in i@ces
was catculated.

Safety Al and toveetties were analyred i terms of inctdence of treatment-emergent
events. Frents were coded using the Medical Dictionary for Regulatory AlTurs
MedBIRAG MedDRA coded terms were further classified W the NCHO TC. Incidence
rates were presented ov erall and by maximum intensity and strongest relationship o
study drug tor cach treatment group. |reatment exposurs was summarized I dose
reductions and reasons for reductions. dosing delays. cumalative dose (mg and mg/m?).
average dose intensit (mgrmaveeh ). and percentage of protocol dose. Clinical
laboratory assessmenis weie analyred as change from bhaseline to each visit. shifis
trelative o pormal range) from hasehine o fial on-treatment evatuation. and incidence of’
must severe NCTUTTC grade mcach treatment evele and any time during the study.

A elosuppression was evaloated by nadir. hematology values in each treatmen ovele,
and amv time during the study for cacly treatment group. Time to recovery [rom Grade 4
tand from Cirade 3 or i neutrepema. with and without growth factor reatment, was
eviduated. Patent asses<ment ul peripheral neutopathy was es aluated using the
Functional Assessment of Cancer Therapy (FAC D-Taxane (Version 41 " Addstional
Coneerns” subscale and anals 2cd as change from baseline in total score to cach visil for
cach treatment sroup Phivsicians assessed peripheral neuropathy at cach visit using the
NCTCOTC for maeuropatisc-sensen ™ this was analvzed as change from basctine as well as
warst overall score Vital siens durnng cach treatment oy ele were analvzed as mean
change from predose o minimam, mas e, and end of dosing for cach treatment
eroup. lncidence of clineatiy sipntlicant vital siens was summarized. 1:CGs were
analyed as chanpes trom haschiae 1o tollow -up cateporized as improved. no change, or
worsened. Fohocardsoprams and MU GAS were analyvzed as the mcidence of
abnormalities at each vist and lefi ventricular epecton fracton (1. VEE) at cach visit by
treatment group.

Resulis:

Disposition: Approvamatels hall of the treated patients iy both arms recenned = 6 eveles
{ARLGHT: 56%: Tasal 30%4). Most patieis came off therapy because they had
progressive disease A ER007 do%ar Favol: 353%) Treatment-related toxicitres/Abis
resufied m discontinuateon from therapy for 1 and 6 patiests m the ABLU07 and Taxal
aroup. respedctivels s an additionad 4 and 3 paticnts. respectiv ely, with progressive discase
discontinued for treatment-related lonicities AL, Noen-treatment-related loaicities/AEs
resulted modiscontinuatien from therapy bor 5 and 4 patients. respectively; an additional 3
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and 7 paticnis. respectively. with progressive discase discontinuced for non-treatment-
refated tonicines/Als Death was the reason Tor discontinuation ol therapy Tor | patient in
the ABI-07 aroup. As of the data cut-oft date of 07 April 2003, 3 patients in the
ABE-GO7 group and 2 in the Taxol group continue w0 be treated on siady

Demographics: All patienls were femaic 97" were Caucasian. and 3% were
postimenopausal. Mean (8.12. age was 53.2 {10.10) years: 86% of patienis were

= 63 years ol age. Patients were cnmll;d at sites in Russiaft kraine (333 paticats: 77% of
patients). the UK (67: 15%) and the US/Canada (40: 9%%). Pathology at baseline was
primariby ductal careinoma (32%). carcinema/adenocarcinoma (24%), lobular carcinonma
{10%0). and cancer/malignancy {10%). The domsnant fesion site for most patients was
liver (429 or Jung (34%4). Most patients had a bascline ECOG performance status of 01
{36%0 or T 16U At baseline, most patwents had been exposed to chemaotherapy {861
anthracyclmes (77%%). or hormonal therapy (36%.3: 54% had received anthracy chine
treatment lor metastatic discase. Most patents {39%1 had received prior chemotherapy
for metastatic disease: 4 1% had no prior chemotherapy in the metastatic setting and
received ABILONT and laxol in this study as Plline therapy. No important differences
hetaeen the treatntent groups were noted in these parameters.

Efficags: The patient population for this study had poor prognostic factors in that 7654
had - 3 metastatic lestons: 79%q had visecral (fung. abdominal. or liver) disease: 86% had
prior chemaotherapy ; and 9% had retapsed atier > 1¥-line therapy. ‘The :m( IRR was
statistically sipmficantls greater m pauum receiving ABLOOT7 (260 mg/ m? IV g3w) than
i patients recehving Tanol HER mmm 1V g3w ) for all paticnts. patients recen g 1%-line
theraps. patients recening - e theraps . paticnts with poor anthracy chine therapy
{adjay ant or metastaleed, and palicms with prior metastatic anthracycline therapy (see
Synapsts Table 2 and Synopsis Freure | befow). OF the 76 patients in the ABE-OUT group
with conlirmed vy eral] responses. 74 were PR and 2 were CR: of the 42 in the Tasol
eroup. 39 were PR and 3 were CRL

These results were confinmed using the dataset Troam the blinded review of tumor images
by mdependent radiolegists response rates in the ABI-007 group were statstically
significant]y figehier than those in the Faxol group (2E 4% vs 10.3%; P = 0.002) As
aniiu;mk.,d_ the blinded analyvsis yiclded lower response rates because the centrat readers
at the independent radology laboratory (IRLY had only radiologic images for review and
could not mclude lesions measurable ondy on phasical examination. In addion. the IR].
rey iewed data up o Cvele 6 while the #evORR inctudes data for all cycles.
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Synopsis Fable 2. invORR o All Paticats, by Linc of 'Therapy. and by Prior

Anthracyeliae Therapy (ITT Population)

IimORR
ABI007 Taxol P-value
All Patients 33.2% 18.7% a0l
Pattents Recerving 1™ -Hoe Therapy 33.3% 27 0% 7029
Pativnts Reverving - Flime Pherm 26.5% 13.2% 4.006
Paticnts with Prior Anthracycline Thetaps 34.1% 18.3%% (4.002
LAdnnant or Metaststicy
[uticnts with Frior Metastauic Anthracs cline 274, 13 8% i
Therapy

{See Synepsis Figure | below for number of patients in cach group.)

Synopsis Figure L fvQRR for All Patients, by Linc of Therapy. and by Prior

Aathracyeline Therapy (F1'F Population)

607 p=0.007 p=0029  p=0006  p=0002  p=0010
I 1 [ t | p—| I 1 T 1
50
O
40
& 33 2% 34.1%
¥ 3 28.5%
o BB
o 0 18 7% 18.3%
% 13.2% :
T0A
a
All
Patients 1st-line > {st-fine Adjuvant Metastatic
N Therapy Therapy  or Metastatic Only
B ABLGCT: 229 97 132 176 116
== Taxol 225 89 136 175 130
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The prospectively defined analysis of the pnimary efficacy endpoint consisted of'3 nested
tests. conducted sequentially : noninferiority (all patients). superiority (al patients). and
superiority i patients receiving study drug as Tst-line therapy for metastatic discase. The
rec TLRR was statisteally signilicamtly greater {or the ABE007 group as compared (o the
Taxol group fur all paticnts 24.0% vs 11.1%: P < 0.001) and for patients receiving
1 -line theraps (34.0% vs 18.0%: P = 0.013).
the efficacy of ABI-007 was statistically significant!y greater than that of laxol among
patients = 63 years ofd tn = 392 pvORR: 34,29 vs 18.7%: P - (10U T) and among
patients with visceral liver. lung, or abdommaty dommant sie festons tn = 358 i QORR:
33.5% vs [8.7%: [P = 0,002 vORRs were also preater for ABI-007 among patients
> 63 vears old (n = 62: 26.7% vs 18.8% P = 0.7341 and among patients with nonvisceral
dontinant site lestons (n = 93: 34.0% vs 18.6%: P = 0.073). but these results did not reach
statisteal significance due to the smaller number of patients in these subsets. Prognostic
factors had no statistically significant ettect on invORR. for all patients and within cach
country (LS Canada, DR Russia/U kraine}.
The robustiiess of the conclusin of superiot efficacy tor ABLDO7 is demonstrated by the
consistenes pf tie results when analy zed usang:

o different response rates rec TERRC inrORRE

o difterent populations (117 AR PP).

e diflorent response assessmemt datasets (s estigator. IR Reconciled). and

o diflerent paticnt subsets (all patients. Tst-hne therapy. - Ist-hine therapy . patients with

prior anthracs cline exposure. patients with prive anthracveline exposure i a
melastatie settine s {Synopsis Table 31

AlLof these analy sex showed fhat respanse rates in the ARI-007 eroup were at feast 5%
ereater than those e Taxoef group.
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Synopsis Table 3. Ratio of ABI-007/Taxol Response Rates for Investigator and IRL

Response Assessment Datasets (IT'T Population)

Response
Assessient
atasct Patient Population Response Ratio®  95% (1 P-value
Investgator Al Orverall 175 1.29-242 (i}
Target 182 1322350 - 400
Fding therapy Overali 157 104237 0.029%
[arget 1.od  LU9-2.47 Dfd%
= Ul therapy Oheral] 200 t20-336 oonet
Farged 2l 1235344 UNIIRE
Prion Anthravvelines Onverall 174 1.21-250 0803
Target 180 1252358 a0
P Metastativ (herall 195 1 [3-3.29 0600
Anthrass clines Largel i 1003 3R R
IR Al O eradf 204 128323 1610
forgel 265 (47477 (LU *
RS UNET (rerall 205 LAT-390 Iongs
farael 248 P20-517 .o+
- Piline therug Onerald 189 691393 £161%3
farzet 294 11T 8h IRTAR S
Prion Aathaaevelines Cheeral! 217 1253585 £ 115+
Fusgel i -6 49 TR LR
Piioe Motustuie Cheruld 1.84 H87-38K inied
vithracy clmes furget 2172 BT AS Hd?

* Ratio of response rates (AB-007 Favol

1 = confidence imenal, = P2 003

APPEARS THIS WaY
ON ORIGINAL
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Time to discase progresswon ¢ U1y was statistically significantly greater for the ABI-007

group {Investigator Response Assessment Dataset: 21.9 vs 16.1 weeks. P = 0.030:

Reconciled Response Assessment Dataset: 16, 6vs 15,4 weeks. P=0L016) TP was

higher for the ABI-007 group for patients receiving 1™-linc therapy (284 vs 211 weeks,

P = 0.056).

Svnopsis Figure 2. Time to Discase Progression (FET Population: Inyestigator
Response Assessiment Dataset)

8
LA — ABLIUT (¥-220)
----- Tased {(N=215)
P—wilue = 0030
= LTS
z
b
=1
‘E
}3 0,54
<
L g2s
1A

0 4 8 12 16 20 24 28 32 36 40 4 48 52 56 60
Weeh
Note: P-value fram log-rank test,

b lendzdicuand i 1T W12 4 Anshmekiutpuds. [ bl tiise tivoms dan o e JUGFE 08 46:

Median ume to desth was not datistieally different for the ABRI-007 and Taxol groups
(39 U vs 37.9 weeks. PP - 0.636x at the time of this anadysis. 33% of patients had died.
Amaong patients who achieved responses. mean fime o Hest overall response was similar
i the ABDT and Taxol aroups (7.86 18 924 weeks: P~ 0,197 Investigator Response
Assessment Datasety Similarhy . duratton o overall cespotie among those who achieved
everall response was not statsteally ditterent between the groups (18,3 15369 wee ks
[ = 0.836: Iny estioator Respense Assessment Datasety Among pduuns who achieved an
averall CR or PR masimum responses oceurred at Cueles 2 or 3 in 91%% of responders in
the ABGO7 aroup and 8 ' of responders m ke Favol group q[n\ estigator Response
Assessment Datasets Measares ol quabity of hife (LOOG status, EORTC QLO. and
weight) were aot aotabiy different hetween the sroups.
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Pharmacokinetics: Following ABIOO? administration, blood pharmacokinetic parameters for
pacitaxel fmean [y and mean elearnee) wore senlar o hose repented following Taxol
administration 274 vs 20 2 hours and 132 vs 122 AT respectivelv) Moan urinany recovery
of unchanged paclitaxel (4¥ o) tollowang ABEOOT adimmistriation also was similar to that noted
tollowing Luxol admibmsuation ange: 1.3% w0 12.6% of dose) and mndicates extensive nonrenal

e

clearance  The poicent of Hhe tetal dose eacreted in the feees was approsimately 5%,

Safety; Overall. the osseity of ABI-007 was comparable Lo that of Taxol as assessed by
naticnt disposition. dose delivered. discontinuations for toxicities/ALs. dosc reductions.
and incidence ol specific toadcities/ A bs, Performance status was well mamtained and was
not statisically sipaificantly different between the treatment groups, Compliance with the
treatment regimen was high m boib groups (96% in the ABI-007 group and 94% in the
Taxof group receised at least 90%0 ol the protocol-specified dose). Paticnts i the
ABL-007 group recen ed an average paclitaxel dose intensity 49% greater than that
recenved by pattents in the Vaxol group tmean S0 8313 {318} vs 57.02 [3.0084
ma/m/wech. respectively 1 Premature discontinuations trom study and dose
interruptions, reductions. and delays due o tovicities/ AL occurred in fewer than FI% of
patients i cach granp: no statstcathy stomilicant differences between the groups were
nated in these parameters, Dose reductions dae to toxieities/ALs occurred maore
frequent]y i the ABIONT group (7% vs 4200, while dose interruptums and dose delays
due fo losicities’ ALs occurred more freguentls in the Taxol group (3% vs 65 3%0vs T
respectinelyve
‘The most commonls reported tonicities Al < durtng the study were expeated tor
pactitaxel and mcluded CABIOGT aroup; Tanaol groap) alopecta (90%a: 9421 neuropathy
sensory {7 1% 36700 [atioue (47" 38761 ncutrophils thereatier neutropenial 34"
4945, arthralom (330, 32% 0 mvaleia (28200 32800 nausea (36%0 21", infection with
unknowa absolute neutrophil count {ANC) (24, 20%000 and diatrhea (26%6; 153%0).

Lespite the higher dose, Grade 4 neutropenia oceurred tess freguently for the ALB1-007
aroup 9% 18 22%. - 0011 wath a higher mean neatrophil nadir (1.67 15 1.31 s 0
P = Q0461 spogesting that the Cremophor-b Bomay contribute o this oxieity in patients
admintstered Tasol Febnle neotropenia sus uncommen. and there weee no sepuc deaths
i either group.

As expected with @ fugher dose of pactitanel in AB-0GT (260 mg/m’ ) compared with
Tasel (175 mg.-'mz 1. Girade 3 sensuny neuropathy was more common in the ABE-0O7 arm
{10 v 300 P - (00T 3 but resoby od rapidls (Sviapsis Freure 33 and was casily managed
with dose mterruption and reduction. There were no episodes of Grade 4 sensony
newropathis it cither avm. Grade 3 sensers acaropathy improved rapidly 1o Grade 2 or
by a median 0f 22 davs 10 the 24 patients m the ABL-OS7 group. while i the lasol group.
the median dme toamprnement was 79 dinvs in 3 patients (P = G028, log-rank festy. By
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day 28 after its first occurrence. the number of patients with persistent Grade 3 sensory
neuropathy was the same (1 = 4) in beth arms of the study. No difference in phvsician or
patend grading of peripheral neuropathy was found between the treatment groups when
these parameters were analy zed on the basis of total pactitaxel dose administered ¢ >
021

Synopsis Figare 3. Patients with Grade 3 Sensory Neurapathy: Time to
Improvement to Grade I or 2 (Based on AL Data)

— ABI007 (N=24) | 100
----- Lanal {N=5})
w
P S
I i 0.75
2 nzo ok 4 0.50
&= 023 it .25
0.0 - b 100
EEEEEREE RN
£
b daa

Time 1 loprosement (Daysy
Note: P-vabue fron log-ronh foest.

T Diebalicd. AH] AUV LB12 Mo e Pratemen | ehledroadodie remdation wen SHFL $3: 1084

The incidence of severe thirade 3 or b wondaiiies ALs coded as hypersensitivity and
refated Grade 34 tov e Al s occurring vn the day of desing {chest pain) was low (no
patients m the AR arm: 3 and 2 patients. respectively. m the Taxol arm}: flushing

occurred more frequentis i the Taxel group (-1 v5 9%, P 0.001). In the Taxel gronp.

predosing corticosteronds and antilustanunes sere administered to all but 1 paticnt

{ 99"k and at Y37 ol eveles. Incontrast i the ABL-007 group, predusing corlicosteroids
and antihistamines were administered to 8% of patients and at 2% of cveles.
Crastrointestmal texeiies/ A s securred moere frequently i the ABE-O0T group tee. any
arade of nnusea: 3Mavs 2% P = 00041 a dufference tikely related to the anti=emetic
ellect of the sterord piemedications regquired for the Taxol regimen as well as the higher
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dose of pactitaxel. Gastrointestinal toxicities/ ALis were easily managed and were rarely
Girade 3 or 4 (worst toxictty during any eyvele < 4% of patienis). The toxicity /Al most
frequentty reported as a serious adverse event (SAL) was neutropenia (ABI-007: 10%,;
Taxol: 217%): no other SAL showed a notable difference in incidence between the
reatment groups. The next most frequent SALS were “cancer related™ ie. disease
progression and oy ents related 1o disease progression (AB1-007: 8 patients: Tavol: 93,
elevated samma-ghuamvltransferase (GG (9, 6): infection (4: 6): febrile neutropenia
{42 3). haperaricentia (32 31 and fractures (31 1), Six patients in the ABE-0OT group and 8
m the Tasol group died while enrolivd in the study: i all cases. death was caused by
progressien ol the paticmds” breast cancer.

No clinically sigaificant ditTerences between the treatment groups were noted in v idal
signs. LOG, and echocardiogram/MLUGA assessments. The incidence of toxicdies/Als in
the ABI-007 group were nothigher i patients = 63 vears of age.

Overall. tonictts was comparable in the ABI-007 and favol groups as assessed by patient
disposition. dose detivered. discontinaations for toxicities/Alis. dose reductions. and
merdence ol spectlic rovicities: Aks, While the overall safety profile ol ABEOOT 15
sintitar to that of Tasol. the absence of Cremophar-1:5. in the ABI-OQG7 preparation
abviates the necd for premedication and special 1V wbing. results i fess neutropenia. and
may peront maore rapil mprosement from sensory newropathy.

Canclusinns:

§hts Phase 1 study demanstrated that _ABERONT has saperivr etficacy o Paxol 1n patients
with mictasiatie hreast caneer as well as m patients with nietastatic breast cancer reeciving
- fine theraps . The satety profile of ARO07 1< sumilar o that of Taxol, and ABI-007 is
not mrere tonae than Fanol, Speciticalls:

e ‘Lhe patient population for this study had poor prognesuc factors m that 76% had *~ 3
melastatie lesinns: 79%a had v iseeral {fung. abdominal. or livery discase: 86%e had prior
chemotherapy - and 39, had relapsed atter » 1%-fine therapy.

o Tive unORIL m paticats 1eceiving ABI-U0T (33.2% was significantty higher than the
svORR i patients receis ing Tanal (1872 (P L0011}

+ In paticnts recenning chemotherapy for metastatic hreast cancer for the first ime
CPline pasienisy. the #nORR in patients teceis mg ABI-007 (42.3%) was sigadicant]y
higher than the 20 ORI patients fecenving Fasol {27041 (P = 0.029),

o The aaORRs with ABREOOT were higher. and staustically stgnificant. m thuse patients
who had faled prior chemothwrapy (3-L e vs 1839 P = 0.002) and in pavents with
poar prognostic dicators such as nrthose with liver metastases 120.1% v s 13 3%
20030 and fung metastisey 143.2% vs 2330 P 00330

o g was not aflected by ase eroun = 635 vs 2 68 vears) or countny of enrilment.
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e In the prospectivels defined analysis of the primary efficacy endpoint. re¢TLRR was
stanisticatly significantly greater for the ABI-(07 group as wmpdrul to the ‘Taxol group
for all patients (24.9% vs 11,1 P < 0.001) and for patients receiving 1 *linc therapy
{3300 s 18.0% P=00130

¢ e robustaess of the efficacy conclustons is demonstrated by the consistent finding off
statistically significant superiority of ABE-007 over Taxol in analyses of different
datasets. populations. and patient subsels

o The median time to tumor progression was longer for patients receiving AR1-007 than
for paticnis receiving fasol. both for all patients (219 v 161 weeks P - {3.0307 and
for paticnts reeening *-hne therapy (284 vs 211 weeks, P =0.036).

o 98" of cveles of ABIG07 were administered without stervid premedication, and severe
Iy persensitivy reastions did not oceur in any of these patients. confirming the ability
to salely adnumster a solvent-free pachttasel without the need for premedication. In
conteast. even though 937 of the doses of Taxal were administered with stereids and
antilistamines. these patients showed a significantly higher incidence of Hushing than
in these patients recen ing ABL-OOT withoul premedication.

o Both treatments were well tolerated with 98494 of patiems receiving the planied dose on
buth arms. Paticnts in the ABROOT group received an dveriage pfulna\d dose ntensity
49t grcater than that reecived h\ pattents in the 'axol group tmean |51 ] 8513
13. II\! v R7.02 3008 me miwech. eespectnely ).

o Consistent witl this higher dose of paclitavel deliyered with AB-067. the incidence of
Girnede 3 sensary teuropaty was [U% verstes 290 in the patients receiv ing 1Tasal ‘There
were no reporls of Grade 4 sensory neuropathy or severe motor neuropathy in cither
arnt. The Grude 3 sensory pearapathy improved sapidly m the AB007 pationts within
a median of 22 davs and was thus casily managed. [n contrast. and consistent with
current climical experience, recoveny of the reuropathy atter Taxol administration wis
stenilicants protonged with a median of 79 days. This Hoding suggests that the
Cremophor component of Tasol may be Ie..sponsshk for prolonged neuropathy, while
neuropathy due to pachtanel alone improyes more rapidty.

o Laespite the higher dose of pachtaxel delivered, there was significantly less Grade 4
neutropenia with AB-0GT (9% aycompared to Taxel (22%). suggesung that
Cremuphor-LE may coniribute o bope marrow damage and loss o white bicrod cells.

« Plderls patients were notat greater risk for toicities doe to ABI-UOT than younger
patients 1 63 veansh

o In paticnts recen g study drugs as Isline therapy. the safety proliles o ABI-O07
(i 97vand Taselin 891 were sumtlar to those noted in the overall studs popualation,

o |he protocal-specitivd endpoings were achieved and cxceeded,

Date of the Heport: 10§ chruary 2084
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4. Study CA008-0

A Phase | Comparative Pharmacokinetic Study of a Cremophor®—Free, Protein Stabilized,
Nanoparticel Formulation of Paclitaxel (ABI-007) and Taxol” in Patients with Advanced
Solid Tumors

Study: Phase [, multi-center, open-label, controlled randomized study
Subjects: 26 patients with advanced solid tumors
Objectives: To compare the PK of Abraxane and Taxol

Dosing Regimen: Twenty-six patients were randomly assigned to receive either Abraxane
260 mg/m” over 30 minutes (n=14) or Taxol 175 mg/m” over 3 hours (n=12).

The plot of the mean paclitaxel concentration vs. time is presented in Figure 4.1. A
summary of the estimated PK parameters for paclitaxel administered as both Abraxane
and Taxol are listed in Table 4.1.

Pedlitaxel Concenfration versus Time

=B Hraory
— Arate Ea
e [asd

— {ger B0

: v = =m0 ® @ o
Tire Snos Rert of Fson (Hirs)
Figure 4.1 Plot of Mean Paclitaxel Concentration versus Time with Standard Error Bars

for both ABI-007 (Abraxane) and Taxol

The paclitaxel AUC,s for Abraxane 260 mg/’m2 and Taxol 175 mg/m2 are not
significantly different. However, the dose adjusted AUCi,s for Abraxane and paclitaxel
formulated with Cremophor-EL (Taxol) is consistent with the known sequestration of
paciitaxel in Cremophor micelles'. The terminal elimination rate constants (A,) are nearly
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identical and the apparent volume of distribution (Vz) is larger when administered as
Abraxane when compared to Taxol.

Table 4.1 Summary of Paclitaxel PK Parameters for Abraxane and Taxol

'
(Ll

ABOO7 Taxol
Parameter

Mean %CY | Range Mean val'V Range p-vilae
Clhd By 2183 13k / I 4 I LIRS LK
Cddantd it WY A . RO R gqd Un I
Vil ur o638 i1 ’ / FEE i KSR EXT
Al Uliay LATRR.G is3 / 2272 087 | 32|
tag-he el o s 3 17081 X
ERTI EORY wi ot a2 ERRTNNETXFIN IRXO T
vorreiad
vint-hr el o
C RS BTEN PRI EEN ESH - 30 et
vy ml i ( J
¢, K69 12 _"’ 20000 4R L I L 3G
catrectad l ;
tig ml £
fieax (lus 01 36 =2 I ) !' 2h3 27 6 [ KR [eRut
Lo ENTERY L EEE] Pi De2e ank | ne
faathy 2in 72 l j 2y S fin 175 Zod R
At |0 I i EFS S ti 8 1Ry

APPEARS THIS WAY
ON ORIGINAL

87




Protocel CAM TABRI-U07 ) CUlinicat Study Summary
Amencun BioSeence. hw 1inal 16 ot 200035
COMNIDENTAL

SY NOPSIS

Sponsor Comipany Name: INDIVIDUAT STUDY (For Natonad Authorily
Amencan BuoScienee. [ne TABED REFERRING 1) Use Only t

e YART O FHIT DIOSSIER
Nante of Finished Product: AL } ER

AH-T (Pachiaet Albuma | YVolume
Nanmparticle for Ingectahle
Suspenson

?.ln .
pHAN
Name of Active Ingredicat:
Pachitaxe!

Title of the Stady: Phase 1. Comparative Pharmcohinetie Studs of o Cremophort-Free,
Protem Stubshzed, Nanoparucle Formatation of Pachiased GARIIOT jand TAXOL" m
Patiems with Advanced Sahd Tusors

lm estigidtors and Stady Centers: Fight sites m Russie, See Appendix 2

Publications: Hinvkes, ML T aoe, JR Clark &L et ol Comparateoe Phanmecolanete 1K
Studs o a Cremophar-free, Protaimn Stabthzed. Nanoparnele §ormudation (ABE-00T) and o
Cromoephor-based L ommudation ol Pachitase! i Phs Panents with Advanced Sobid 'Tamors
S EORTC-NCANR Sympesium, October 2000 Ahatract 339 (Appendis 43

Stady Dates: 2 -03c1-2003 thrst patient enrelledy o Phase of Development: Phise |
27-nept-20d AN dida we-hoase arsd
catered ko Jdatabase)

P-Sopt-20e ESAE report cutof! dates

Introduction snd Objectives: ABL-007_ 1 Cremophor*LL-ires! atbumig-hound
fermulatzon of pachzeel, has been shovon o Phase [ elmeal study i beeast cancer soluld
nun-homstojogiead fumors e be ielerated ot lsghor doses ik g m®even 3 weeks than
Sl Pactitined Ergectton. Brstal-M My ors Squibby In addinon. ABL187 can be
admimstered with much Fusgter nfuston Limes Gas compared wath Faxod adnimstraiion .
with te reperted severe hypersensitis iy or flud retention reactons associsted sath ats use,
angt mthot the need for pramediccton 1 sddivon, prochiicat deata indwented that
pachiusel deanbuted mto the tssies more rapidly with AB007 than with {asob In Phase
17 aludies of ARDUT. pressmman avidence sugoests that AL T may be elfectine fas
measured by meidenee of partal response o stable discase i patents sl metastatic
brewst cuncer Woekly dasmz of AB-007 s beimng esaniraed because prevtous studies with
pchitane! have reporied s dosng schedele areathy reduces aade erfeets, such as
nevropathy and myelosupprosston, and s resub i mereised response rates A hase H

YO et T v tesatarad ademudh of AN haengescdiadall
T aned o remstorad ook of Ikl e Squibp Co
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I'rotocol CAGOR (AB-u07)
Arerican BioScwnee. Inc

CONFID

FAL

Clhinweal Study Summary
Fancdd t6 Ot 20004

randomired trad compannge the efticaey and safely of ABILG0T7 260 mg m" to those of
Faxel 175 mg m™ 0 patients with metastatic brest cancer has heen completed. with
sionsficanth igher efficsey results Tor the ABI-007 group as compared i the Taxol group
(Rosponee Rate 33 290 w5 IR 70 p 0 00T, Dune 1o Progresston 219 weeks vs 1601 weeks,
U3 respectinedy

bae purpose ol Bos study s o determine the pharmacoknetic (PK) parieters uf

pac bt tormutated m ABL-GOT Gadmimistored as aosingle 2600 mg m- 1V Jase over 36
minutest and i Lasol tadmnmstered as @ singhe 1735 ma m® 1V dose orer 3 hoursy
pation:i~ wath advineed solid tamors

Ths study 1s complete, 1l repont summanzes the dispositton, demograplucs. and
toxivities adverse evenis Ui bss ol the patterds enrodied as of the data cusot? date of
I7-Sopt-2004 Senous adyerse events {5AEs) are reported up to 1-Sept-2004

Methodology: TRis was o ramdommzed, Phase § open-iapel chimeal study imvestgating 2
formubations of pachizasel, AB31-067 and Tosol, adnmstered at doses and sehedules that
hion e Been campared o barge-seale. randomired. phase el mopatiems with advanced
preast cancer.

A totl of 27 panents were randomrsed 11 blochs ot 4 1o cither ABR-O07 (6 me m
adrmnistersd oser 30 annudes o Lasob 175 my w’ admisterad over 3 hourss Blood
stnpics were collocted before dunng and dcter studvy drug minsson o Cvele

{ rroliment and rardomisation continued unte! PR ossuaphing fesd been completed for §2
paticts assizned tocacl stads deug

Arer Crele T, patients were albawad o connsme on stady with fotha sselos of thay
assipned stads drug orepeaied at 3-weeh mitervals untl cilher progressive diwiase of
wnacoepialle e ovcurred, Dose mdhicmion or foNic ity wits permiticd

Padeeint surynoal was moentored poststids on 2 momlih bass tor Somontits and euvers

3 monihis tiwresfter Bor a total of 2 vears,

The protoved s atteched as Appendin g

Nunzher of Patients (planned and aualyzed): 24 to 28 patents were plannad o be
errolled 10 this audy 112 patients it cach reatment arm A total of 27 patients were
enralied (14 panents in the ABISOGT treatnent arm gind 13 patients i the faxol and

Dingnosis and riteria for Inclusion:
Inclusion Criteria: A patient will be cheible foninciusoir o s stdy andy o all of e
ferllows ang wrters are mct,

Recurrent metasiie o8 lezicalby hestodosicaliv proser ady anced solid tamer that
i cotsidered 1o he not carante st slandard toement modabites

2 Mty er mon-pregnant and non-lactanng lemale and I8 years ol age
S female pastonts of child-heanng potennal, iy ovdenead by regudar imenstroad
portuds, <he must Fave o negative seram preenanes test -l G docunwenied
durag sorecming
S soxats v actioe the patierd st agree 1o ttile contrues phion cotsidaned
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Protocol CAUGE {AB-007) Climical Study Sumimary
Amarican Bioscience, ine Fal (6 Chcr 2001

CONFIDENTAL

adaguate and appropriate by the i estigator
SNovotiver mafigmaney (exeepd non-melanoma skin cancer, cervical intraepitbeetisd
neoplasta [UEN]L m-sita cemacal cancer. er Iytic bone metastasisi

[,

4 Lvpected suronal ol 8 weeks

‘N

Huscline hematofogy values
o NG TAv IR (lAtheeedls i’
s Platelets H00 < 1GTL QTaa00 cells mm'y
= Hlab wpdl
o Baseline bload chamsiy vadues
o ASTISGOUL ALT TSGR und alhaline phosphatase - 2 5 x upper hmit of
normal 81N
«  otad tibirubin ard creatnnne withm nonmud ange
Exelpsion € viterin: A patient will not be chgable for meloasion in ts stady Of any of the
followang cntenia apply:

T Bran metistasis

-

20 Momstonn ot allorsy o bvpersensttivids to e siady drugs o thar excipenis

e

Lasters 4 oepenitive Oncolowy Grouys ¢ FUOG ) Zehrod performance status of .-

4 Scrious cencurrent thness

4

Pro-enisting penpheral newropatin of Gracde |
v Reeoned tasang chemaotherapn wathin the presious & months, or sntheacy cline
wither 030 provieus 3 veeks of am ather i estizational druge sathin the previoos 4

ks

-d

N eapaocted o wderate ame dose of the stiedy drugs o which the patient mas be
randomizasd

%0 U ndihely wrcomplote te study through the Lollow-up visig

Y Acyuired immunodefictenes syndrome CATDS

1y, 11 the patient s king any anti-cancer medication or & protease mhintor; such as
mtonanar, saguimanar, indinay i o nelfinavir, the nvestigator will snform the patient
abwur the proper washout penod, based on drup package mserts. The inveshigator
wibl document i Jesipmned waslwut period m il patent’s source
deumeniation,

Test Prodect Dose and Mode of Administration. .ot Numbers: ABLOLT 4
remwopthorl L -tree. protemestdybized manoparicle formulation of pacbtasel. was
admmimistored IV over 30 minetes ol 26ttmg me Treatment consisted of 1 dose, with e
ross by of renimng on treatiment il S-week interya’s unal either progressive disease or
aratceepiable iy oeeurs

VR was supphied as oo o mye Stemlbov i fet manber C1O2-00

90




Protocol CAUIRIABILT, Chnical Study Sumimary
Amencan BroSewenee, Iy Finet! €6 (et 2804}

CONFIDENTAL

Reference Therapy, Dose and Mode of Administration, Lot Numbers: Taxel”
(pachiaeeel ¢ Ingection (Bristal-hMy ers Squibbd 175 mg w7 given over 3 hours by 1V mfusion,
Unitstrength oomg mb Produet o commercially avalable and was supplied by the

T

Sponsor Lot Nuinber TAI37I05

Duration of Freatment: Swdy participaton included (0 up w a 3-week penod to
complete haseline assessments, fied 1 chemotberapy oscle dunng whach PR samples were
colleetad: s addiional cveny-3-wechs treatment ox cles until either progressive disease or
unucceptable toxienty oceurs, and (v d s follow-up evaluaton within 30 davs of studs
completion or carh Lermination In addimion. a peststudy phone follow-up was conducted to
asess ~ury i al om aomonthly bass Tor & months aod evenn 3 months thereafler for a total of

RERLHTTY

Criteria for Fyvaluation:

Ehe pharmacokincte prrmncters were determned by noncomparamental analysis wnd

tag ladad tie mrann Blood concentration ({ g 1 the arca under the blood concentration
v lme vunve DAL e e hadt-hle of the apparent termoad portion of the concentration s
ume curve s the Blood elearanee (0L 5 and the volume of distribunon (V3

Uhe satels wolerahliny cndpaints were incidence of tretitment-aimergent adverse events
AL and serous adserse events 3L L nadir of mvelosuppression. changes from
boschine 1 chmcal chonustey values, and numbes (201 of palents experiencing dose
mod fieatons, Jose miernoptions. and of premature discontimuation of study drug,

Anttluirier 2oty was ssaluated m papent: with measurable disease according to
Restonse bafuntion Ondae m Selnd Tuawres (R CES T suideloes

Statistival Methads: he promaey cnddpoist s 1o detemune the PR paraneters of
pactiased formulated 10 ABR0G? (admimstered as 2 simgle 260 mg'm® 13V dose saer 30
s g 0 B, cadmmustered as asmgie 17 mg v 1Y dose over 3 hourst
Nongamparirenial anzaoses will be performed usng seandard approaches. The
pharmacoametie parancters for AB-007 mnd Taxol will be determined B
mencompartmental analvses and mctude the maxinum bloeod concentration (., ). the area
under the hlovd concertabtion vs ume cunv e (AUC 08 the hall-hife of the apparent termanal
perinan ol ihe copeearatiang v ene cur e 1 F 2 the Mood clearanee (01 and the volwne
of Jesrebiboc iy, 10 Mean values or cach drug will be determined

Anttarer senvy sl e cviiwaced mopetienis sath measunible disease aceording to
RECIST gaudehmes os sunmieanzed below

Porcentaze charee i lesior oo wil! o evaliated By the lollewing formualne
Lwhen determinting complete sesponse or parstiat response:

(Post viloe = Boascliee vuloe )

AR Y
fBuscine value )

H




Protocol CADGS (ABIU07)
Anmerncan Biodenney, Inc

CONFIDENTAL

Clmical Study Summary
Fivad (6 (3o 20045

2. when determining progressive discase:

{Post vatue — Smallest v abue since treatment stacted | « 100

{SmaHest value smce treatment started )

Als will be analvred m wrms of reatment-emorgent Abs (defined as any Abs it begin
or worsen i mtensiy adter the stant of study diug through 30 duvs afler the last dose of
study drug i Al ALS will be coded using the Medical Eictionary for Regulatone Activities
P ledMN e and the MedDRA dower levely terms will be mapped 1o the appropriaie NC|
Commen Toviens Coternn e P enm The incudence of treatment-emergent leacities will
e stmntrtsed by NCTOTC term. Abs coded o MedDRA preferred erms alse will be
summartzed by osystem argany class and preferred term. ables cummanzing the incidenee
of reatment-emerpent tacities 'Abs will be presented for all events, all events by
mrensits . all events by relatonship to studs drug, treatment-related events by miensity.
SALs SALs bvantensiy . SALs by celattonship. and ey enis that led o premature
discontzauution of study drue AlLSAT s events that led o premature discontmustion of
study diue. and deathis will be lsted,

Arahises of other safoty endpamnts, including labormton assossments, vital signs, FCG
cualistions, snd voncamitant medications will be presented m the finad report for thes

study

Resulis:

Vhis anterim report sumimarizes the disposion. demographics, and toxietivs adserse
chvente of L1 patients varolled as of the duta cutl ¥ date ot 27-Sepr-2004 - In addssion.
repoets al SALs recenved up to 1-5ept-2004 are described. Resubts are presented by
RSO grosp

Dispositiun

Toorny soeven pateents wore enrolled i the study s ait 27 pattents recenved at least | dose
ol =tuds deue s Treawed Populiation) (Svnanarn Tahle 3.0

Fovinde, 20 patienms (9001 hanve discontnued theramy, asd 1 patient (4491 continues on
study ISLmiran Falle 3 04 Discontinuations from the study were due to progressive
discase 1 patents (387 o] L imvestizator diseretion (9 [ 3391 progressive disease with
aacveptable foncnv i 2 8% patient discretion (2 [8% )3 unaceeptable toxicity ¢ [H9o]L
loss o follow-up {1 el and ether o0 o] (Sumiman Table 300

Demutraphies and Disedse Charteterisues Sumpary alsles 4 0 and 11 dg:

Ses 22Nt ey oo 2lWel men

Ageimean - SDurancer 3220 977 vears: 3o 71y s

Race cthiiets 231093 w8 lite, Non-tHhispanie and Non-Latne: 207900 \White, Hispanie or
A

Worght -mean S raneer 7140 B 38 K 47 w0 Hou kg

Proor Cneriotherapy 20 GO0 ovof all patients recerved poor clenmtherapy - » 22%0
reecived prir eonead v thempy o V8P 0 recerved proor adpo ant therapye: o of 18
patients duat recored prive moiestatee theraps 120679 recenved T e therapy: 4 22%0
cecnod 2 e o and 200 F w) recened 3™ e theragn
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Progocal CANNR (ABL-O07
Amencan BroScienee, Ine

CONFIDENTAL

Chnical Study Sunimary
Finad (0 4 et X4y

Pharmacohinetos

For buth ABRI-O0T and Taxol pachiaxel display ed muluphaste disposition. AUC,. 2, and
T were simetar lor bath formulations. Pliasma clearances and yvolumes of distrtbution were
chmtcally duferent and reached statistical sigmficance for CL and V. Lhtferences in Ty,
U i dose=udjusted Cpgye were altrebated to dilferences m dose and duration of
sliminestracen When gnals zed wath data from other elmical trials, ABL-007 AlL.Cswere
Hinear with respect o dose from 8010 300 mg m?. The observed parameters were simikar lo
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Office of Clinical Pharmacology and Biopharmaceutics

New Drug Application Filing and Review Form

Genergl Tuformation About the Submission

Information Information
NDA Number 21,660 Brand Name Abraxane
QCPB Division (I, I, I} | Generic Name nab paclitaxel
Medical Division Oncology Drug Class antimicrotubule agent that

promotes the assembly of
microtubules from tubulin
dimers and stabifizes
microtubuies by preventing
depolymerization.

OCPB Reviewer

Angela Yuxin Men, M.D., Ph.D.

indication(s)

Metastatic breast cancer

OCPB Team Leader

Brian Booth, Ph.D.

Dosage Form

100 mg paclitaxel + 900
mg Albumin Human ,
USPivial, Final Conc: 5

mg/mL
Dosing Regimen 260 mg/m’ inf 30 min
every 3 wk
Date of Submission Mar 19, 2004 Route of Administration {V infusion
Estimated Due Date of OCPB Oct., 2004 Sponsor American Science, inc.
Review
PDUFA Due Date Priority Classification Standard
i. Division | Dec., 2004
Due
Date
Clin. Pharm. and Biopharm. Information
“X” if inciuded | Number of Number of Critical Comments If any
at filing studies studies
submitted reviewed
STUDY TYPE
Table of Contents present and X
sufficient to locate reports, tables, data,
etc.
Tabular Listing of All Human Studies X
HPK Summary X
Labeling X
Reference Bioanalytical and Analytical x 8
Methods
I. Clinica! Pharmacology
Mass balance: X 1
Isozyme characterization: X
Blood/plasma ratio:
Plasma protein binding: X 1
Pharmacokinetics {e.g., Phase ) -
Healthy Volunteers- NA
single dose:
multiple dose:
Patients-
single dose: NA
multiple dose: X 3 3
Dose proportionality -
fasting / non-fasting single dose: NA
fasting / non-fasting multiple dose: X 1 1
Drug-drug interaction studies -
In-vivo effects on primary drug:
In-vivo effects of primary drug:
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In-vitro: X
Subpopulation studies -
ethnicity: X 1 1
gender:
pediatrics:
geniatrics: X 1 1
renal impaiment:
hepatic impairment:
PD:
Phase 2: X 3 3
Phase 3: X 1 1
PK/PD: NA
Phase 1 and/or 2, proof of cancept:
Phase 3 clinical trial;
Population Analyses - NA
Data rich:
Data sparse:
Il. Biopharmaceutics NA
Absolute bioavailability:
Relative bicavallability -
solutlon as reference:
alternate formulation as reference:
Bioequivalence studies -
traditional design; single / multi dose:
replicate design; single / multi dose:
Food-drug interaction studies:
Dissolution:
{IVivC):
Bio-wavier request based on BCS
BCS class
Iif. Qther CPB Studies NA
Genotype/phenotype studies:
Chronopharmacokinetics
Pediatric development plan
Literature References X
Total Number of Studies 20 20
a. Filability and QBR comments
i X yes Comments
iii. Application Yes
filable?
iv. Comments sent to Yes Plasma/blood concentration needed
firm?

QBR questions (key issues to be
considered)

1} Hepatic impairment patient
2) DPrug-drug interaction
3) PK/PD correlation

Other comments or information not
included above

Primary reviewer Signature and Date

Angela Yuxin Men

Secondary reviewer Signature and Date

Brian Booth
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CC: NDA 21-660, HFD-850(Electronic Entry or Lee), HFD-XXX{CS0), HFD-860(TL, DD, DDD), CDR

{B. Murphy)

APPEARS THIS way
ON ORIGINAL

APPEARS THIS waY
ON GRIGINAL
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