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A review of phase Il studies of ZD9331 treatment for
relapsed or refractory solid tumours
John Hainsworth?, Ignace Vergoteb and Jacques Janssensc

Background Non-small cell lung cancer (NSCLC), ovarian
and breast cancers, especially in advanced stages, are
difficult to treat using chemotherapy, and novel treatments
are required to improve the outcome for the large
numbers of patients who relapse after receiving the most
effective first- and second-line treatments currently
available. This paper reviews the results from three trials
of ZD9331, a novel, direct-acting antifolate, in patients with
relapsed or refractory solid tumours.

Patients and methods Patients with relapsed or refractory
NSCLC, ovarian or breast cancer were included in these
three open-label, multicentre trials. All three trials included
an i.v. arm of ZD9331 at a dose of 130 mg/m?2; the ovarian
study also included a 65 mg/m? i.v. treatment arm and the
breast cancer trial included a 3 mg oral treatment arm.
Patients received ZD9331 as a 30-min i.v. infusion once
weekly for 2 weeks followed by 1 week without treatment
(3-week cycle). Oral ZD9331 was given once daily for

28 consecutive days and repeated every 6 weeks.

Results One hundred and eighty-nine patients were
included in the three trials (NSCLC: n = 46; ovarian: n = 80;
breast: n = 63). Neutropenia (45-59%), asthenia (25-42%)
and nausea (41-59%) were amongst the most common
adverse events observed in all three trials; however, in the
oral treatment group of the breast cancer trial anaemia

Introduction

Epidemiology of non-small cell lung cancer (NSCLC),
ovarian and breast cancers

Lung cancer is the leading cause of cancer death in most
Western European and North American countries. It has
been estimated that there will be 154 900 lung cancer-
related deaths in the USA in 2002, accounting for approx-
imately 28% of all cancer deaths [1,2]. The latest
published statistics from Europe show that, with an esti-
mated 377 000 cases, lung cancer was the most common
cancer in 1995 and also the most common cause of cancer
death that year (330 000) [3]. NSCLC represents approx-
imately 75% of lung cancer cases.

Ovarian cancer is the fifth most common cause of cancer
deaths and the leading cause of death from gynaecologi-
cal cancers among women in the USA [2]. The estimated
number of new ovarian cancer cases in the USA in 2002
is 23 300, with approximately 13 900 deaths [2]. There
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(58%) and increased alanine aminotransferase (45%) or
aspartate aminotransferase (39%) were also frequent.
There were no objective responses seen in the NSCLC trial;
20 of 46 patients (43.5%) experienced a best overall
response of stable disease. Objective response rates
(ORRs) in the ovarian trial were 2.5% (one patient) and 10%
(four patients) in the 65 and 130 mg/m2 treatment arms,
respectively. In the breast cancer trial ORRs were 9.7%
(three patients) and 12.5% (four patients) in the oral and i.v.
groups, respectively.

Conclusions ZD9331 has a manageable toxicity profile,
and shows some evidence of activity in patients with
relapsed or refractory NSCLC, ovarian and breast cancer.
Anti-Cancer Drugs 14 (suppl 1):S13-S19 © 2003
Lippincott Williams & Wilkins.
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were an estimated 58 000 new cases of ovarian cancer in
Europe in 1995, ranking the disease as the seventh most
common cancer and the fifth most common cause of
cancer death in European women [3].

Breast cancer is the commonest cancer in women, with a
lifetime risk of up to 10% in the Western World. It is also
the second leading cause of cancer death in Caucasian
women in the USA. The American Cancer Society esti-
mates that there will be about 205 000 new cases of inva-
sive breast cancer (stages I-IV) diagnosed in the USA in
2002 and approximately 40 000 deaths [2]. Breast cancer
is also the most common cancer in European women
(with an estimated 321 000 cases in 1995), accounting for
over a quarter of all new female cancers. There were
approximately 124 000 deaths from breast cancer in
Europe during this period (17% of all female cancer
deaths) making it the most common cause of cancer
death in women [3].
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The need for new treatments for NSCLC, ovarian and
breast cancers

NSCLC, ovarian and breast cancers, especially in
advanced stages, are difficult to treat, with most
chemotherapeutic regimens resulting in only partial
responses (PRs) or palliation at best. Platinum-based
therapies may offer some benefits in NSCLC and
ovarian cancer. The development of platinum resistance,
however, is a known problem with this type of treatment
[4] and can lead to relapse for many patients, as is the
case in more than 80% of ovarian cancer patients treated
with platinum-containing regimens [5]. Therefore, novel
treatments are needed in order to improve the outcome
for the large numbers of patients with NSCLC, ovarian
or breast cancer who relapse even after receiving the
most effective first- and second-line treatments currently
available, including platinum-based regimens.

ZD9331 in the treatment of solid tumours

7ZD9331 is a novel, direct-acting, cytotoxic antifolate
developed for the treatment of solid malignant tumours.
It is a highly specific thymidylate synthase inhibitor that
is actively transported into cells via the reduced folate
carrier (RFC). The RFC is believed to be overexpressed
in certain tumour cells, including, breast, ovarian and
lung cancers, thus potentially allowing ZD9331 to selec-
tively target tumour cells over their normal tissue coun-
terparts [6]. In contrast to some other folate analogues,
7D9331 does not require polyglutamation by folyl-
glutamyl synthetase to become active.

In preclinical studies, ZD9331 has demonstrated activity
in a range of human tumour cell lines including breast,
ovarian and lung tumours, suggesting that it could offer
the prospect of broad-spectrum antitumour activity in
the clinic [7].

Phase I studies demonstrated that Z1D9331 had encour-
aging activity against a range of solid tumours [8-11].
This paper will review the main efficacy and tolerability
data from three phase II trials of ZD9331 in the treat-
ment of patients with relapsed or refractory NSCLC,
ovarian or breast cancers.

Methods

Study design

All three phase II trials were open-label, non-compara-
tive and multicentre.

Patients

Inclusion criteria

Patients with histologically or cytologically confirmed
NSCLC, ovarian or breast cancer were recruited into
these phase II trials. Other criteria included: aged
>18 years, life expectancy >12 weeks, measurable
disease (more than one measurable lesion) and written
informed consent.

For the NSCLC trial, additional inclusion criteria
included recurrent disease (failure after response [com-
plete response (CR), partial response (PR) or stable
disease (SD)] to first-line chemotherapy regimen) and a
Karnofsky performance status >70.

Additional inclusion criteria in the ovarian cancer trial
included refractory or recurrent disease following plat-
inum plus paclitaxel combination treatment, platinum-
resistance (refractory or relapsed within 6 months of last
platinum therapy) and a WHO performance status of
0 or 1. Patients with primary peritoneal cancer or cancer
of the fallopian tube were also permitted.

For the breast cancer trial additional inclusion criteria
included breast tumours refractory to first- or second-line
cytotoxic chemotherapy (defined as tumour progression
during or since completion of therapy) and a WHO per-
formance status of 0 or 1.

Exclusion criteria

Exclusion criteria common to all three trials included:
inadequate bone marrow reserve (absolute neutrophil
count <1.5 x 1091, platelets <100 x 10%1), inadequate
liver function or kidney function [serum bilirubin
>1.25 x upper limit of reference range [(LRR), alanine
aminotransferase (ALT) or aspartate aminotransferase
(AST) >2.5 x ULRR if no demonstrable liver metas-
tases or >5 x ULRR in the presence of liver metastases,
creatinine clearance <60 ml/min and albumin level below
the lower limit of reference range), severe or uncon-
trolled systemic disease, concomitant use of folic acid in
any form within last 24 h, incomplete recovery from prior
surgery and other malignancies known to be active
within the last 5 years.

Patients who had received other cancer therapy within
the previous 4 weeks were excluded from the ovarian
and breast cancer trials, and patients with haemoglobin
<9 g/dl were excluded from the breast cancer trial. For
the ovarian cancer trial, patients with any metastasis to
the central nervous system were also excluded. The
ovarian study also included a ZD9331 plus topotecan
combination treatment arm and therefore previous treat-
ment with topotecan was not permitted. The combina-
tion treatment arm of this study will be discussed
elsewhere in this supplement.

Treatment

All three trials included an i.v. ZD9331 dose of
130 mg/m?. The ovarian cancer study also included a
65 mg/m? i.v. treatment arm and the breast cancer trial a
3 mg oral treatment arm (Table 1).

7D9331 was given as a 30-min i.v. infusion once weekly
for 2 weeks (days 1 and 8) followed by 1 week without
treatment (days 15-21) (3-week cycle). Oral ZD9331 was
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Table 1 Summary of the phase Il ZD9331 monotherapy study designs

Patient group Clinical criteria

Treatment regimen Cycle of treatment

Relapsed NSCLC
with one previous regimen of chemotherapy

Platinum-resistant/refractory

ovarian cancer last platinum therapy

Refractory/relapsed breast cancer Tumour progression during or since first- or second-line cytotoxic

chemotherapy

Relapsed after a CR or PR or after a period of SD following treatment

PD during previous platinum therapy or relapsed within 6 months of 65 or 130 mg/m? i.v.

130 mg/m2 i.v. 30-min infusion on days 1 and

8 of a 3-week cycle

30-min infusion on days 1 and
8 of a 3-week cycle

130 mg/m?2 i.v. 30-min infusion on days 1 and
8 of a 3-week cycle
or
3 mg oral Once daily for 28 consecutive

days, repeated every 6 weeks

CR, complete response; PR, partial response; SD, stable disease; PD, disease progression.

given once daily for 28 consecutive days and repeated
every 6 weeks. For patients receiving oral ZD9331 there
had to be a minimum of 14 days between the last dose of
one cycle and the first of the next cycle.

In all three trials, ZD9331 doses were modified for indi-
vidual patients according to the toxicity seen in the pre-
vious cycle. The maximum and minimum doses allowed
were 125 and 50% of the initial doses, respectively.
There was no dose escalation for patients receiving oral
ZD9331. Patients could continue with treatment until a
withdrawal criterion [e.g. disease progression (PD)] was
met and there was no limit to the maximum number of
cycles permitted in these trials.

Tolerability and efficacy assessments

The intent-to-treat (I'T'T) population was used for analy-
sis of tolerability and efficacy in each trial. The ITT
population comprised all patients who received one or
more doses of trial therapy. Adverse events (AEs) and
laboratory parameters were monitored continuously
throughout the trials and classed according to National
Cancer Institute Common Toxicity Criteria (NCI-CTC).
NCI Response Evaluation Criteria in Solid Tumours
(RECIST) definitions were used to determine patients’
best overall objective tumour response and the objective
tumour response rate.

Results
Patients
Patient baseline characteristics are summarised in
Table 2.

One hundred and eighty-nine patients were included in
the three trials. Forty-six patients were included in the
NSCLC trial. In the monotherapy arm of the ovarian
cancer trial, 40 patients received 65 mg/m? ZD9331 and
40 patients received 130 mg/m? ZD9331. Thirty-one
patients received oral ZD9331 and 32 patients received
1.v. ZD9331 in the breast cancer trial.

All patients in the NSCLC, ovarian cancer and breast
cancer trials had previously received chemotherapy
(including adjuvant or neoadjuvant chemotherapy). Most

of the patients (46 of 63, 73.0%) in the breast cancer trial
had also received previous hormonal therapy (44 of 46) or
immunotherapy (2 of 46). Only one patient in the ovarian
cancer trial had previously received radiotherapy treat-
ment compared with 22 of 46 patients (47.8%) in the
NSCLC trial and 47 of 63 patients (74.6%) in the breast
cancer trial. Most of the patients were receiving ZD9331
as second- (NSCLC, 87.0%; ovarian cancer, 45.0%; breast
cancer, 50.8%) or third-line chemotherapy (NSCLC,
13.0%; ovarian cancer, 43.8%; breast cancer, 38.1%).

In total, 37 patients (80.4%) were withdrawn from the
NSCLC trial, 74 patients (92.5%) from the ovarian
cancer trial (37 from each monotherapy arm) and
50 patients (79.4%) from the breast cancer trial
(25 patients from each treatment group) at the time of
the analyses.

In all three trials, the most common reason for with-
drawal from treatment was PD [NSCLC, 27 patients
(58.7%); ovarian cancer, 55 patients (68.8%); breast
cancer, 37 patients (58.7%)]. Nine patients (19.6%) in the
NSCLC trial, six patients (7.5%) from the ovarian cancer
trial and eight patients (12.7%) from the breast cancer
trial were withdrawn from treatment because of AEs.
Other reasons for withdrawal from treatment included
protocol non-compliance (one patient), withdrawal of
informed consent (nine patients) and withdrawal at the
investigator’s discretion (nine patients).

There were nine deaths during the three trials, six as a
result of cancer and three as a result of AEs that were
considered by the investigator to be treatment-related
(NSCLGC, two patients; breast cancer, one patient).

Treatment

In the NSCLC trial, the mean number of cycles of
ZD9331 received was 3.5 (range 1-10, 1 cycle = 3 weeks)
with 159 cycles administered in total. A total of 308
cycles of treatment were administered in the ovarian
cancer trial (65 mg/m2, 148 cycles; 130 mg/m?, 160 cycles).
Patients in the 65 mg/m? ZD9331 group received a mean
of 3.7 cycles (range 1-13; 1 cycle = 3 weeks) and those in
the 130 mg/m? ZD9331 group received a mean of
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Table2 ZD9331 phase Il trials: baseline characteristics

NSCLC Ovarian cancer Breast cancer
130 mg/m? 65 mg/m? 130 mg/m? 3 mg 130 mg/m?
(i.v) (iv) (i.v) (oral) (i.v.)
Patients (n) 46 40 40 31 32
Age (years)
mean (SD) 59.2 (10.2) 55.8 (10.1) 57.8 (11.3) 56.7 (9.2) 57.8 (12.2)
range 28-74 31-79 40-83 39-73 29-77
Sex [n (%)]
male 28 (60.9) - - - -
female 18 (39.1) 40 (100.0) 40 (100.0) 31 (100.0) 32 (100.0)
Performance status [n (%)]
Karnofsky NA NA NA NA
70 3 (6.5)
80 16 (34.8)
90 13 (28.3)
100 14 (30.4)
WHO NA
0 24 (60.0) 23 (57.5) 20 (64.5) 17 (63.1)
1 16 (40.0) 17 (42.5) 11 (35.5) 15 (46.9)
Previous cancer therapy [n (%)]
chemotherapy? 46 (100.0)b 40 (100.0)° 40 (100.0)° 30 (96.8)d 30 (93.8)d
1 previous course 40 (87.0) 20 (50.0) 16 (40.0) 19 (61.3) 13 (40.6)
2 previous courses 6 (13.0) 16 (40.0) 19 (47.5) 10 (32.3) 14 (43.8)
3 previous courses 0 (0.0) 4 (10.0) 4 (10.0) 0 (0.0) 2 (6.3)
4 previous courses 0 (0.0) 0 (0.0) 1(2.5) 1(3.2) 1(3.1)
immuno/hormonal therapy - - - 24 (77.4) 22 (68.8)
radiotherapy 2 (47.8) 0 (0.0) 1(2.5) 25 (80.8) 22 (68.8)
surgery 14 (30.4) 38 (95.0) 40 (100.0) 29 (93.5) 29 (90.6)
other therapy 2 (4.3) 0 (0.0) 0 (0.0) 1(3.2) 0 (0.0)

aNot including adjuvant or neoadjuvant chemotherapy.
bA|| patients relapsed following previous chemotherapy.

<Twenty-three patients refractory and 57 patients relapsed following previous platinum/paclitaxel chemotherapy.

dFifteen patients refractory and 45 patients relapsed following previous chemotherapy.

NA: not assessed in this particular study.

4.0 cycles (range 1-8; 1 cycle = 3 weeks). In the breast
cancer trial 223 cycles were administered in total (oral
7ZD9331, 79 cycles; i.v. ZD9331, 144 cycles). The mean
number of cycles of oral ZD9331 received per patient
was 2.5 (range 1-6, 1 cycle = 6 weeks) and patients in the
i.v. ZD9331 group received a mean of 4.5 cycles (range
1-12, 1 cycle = 3 weeks).

Tolerability

NSCLC trial

In the NSCLC trial the most common AEs were neu-
tropenia (24 patients, 52.2%), asthenia (19 patients,
41.3%) and nausea (19 patients, 41.3%). 'Twenty-three
patients (50%) experienced a haematological AE of
grade 3 or 4. The most commonly occurring grade 3 or 4
events ('Table 3) were neutropenia [grade 3, four patients
(8.7%); grade 4, six patients (13.0%)], thrombocytopenia
[grade 3, four patients (8.7%); grade 4, three patients
(6.5%)] and anaemia [grade 3, three patients (6.5%);
grade 4, one patient (2.2%)]. Twenty-five patients
(54.3%) experienced a non-haematological AE with a
worst grade of 3 or 4, the most common being asthenia
[grade 3, five patients (10.9%)], nausea [grade 3, five
patients (10.9%)] and vomiting (grade 3, three patients
[6.5%); grade 4, one patient (2.2%)].

Nine patients (19.6%) were withdrawn from the trial as a
result of AEs (Table 4). The AEs that led to withdrawal

Table 3 Grade 3 and 4 haematological and non-haematological
AEs occurring in two or more patients by worst CTC grade

NSCLC Ovarian cancer Breast cancer

130 mg/m2 65 mg/m2 130 mg/m2 3 mg 130 mg/m?
(i.v.) (iv) (iv) (oral) (i.v.)

AE [n (%)]a (n=46) (n=40) (h=40) (h=31) (=32
Haematological
anaemia 4 (8.7) 2 (5.0) 3(75) 4(12.9) 2(6.3)
neutropenia 10(21.7) 9(225) 8(20.0) - 11 (34.4)
thrombocytopenia 7 (15.2) 4(100) 2(5.0) 4(129) 4(125)
leucopenia - 4(10.0) 3(75) - 5 (15.6)

Non-haematological

abdominal pain 2 (4.3) 2 (5.0) - - -
anorexia 2 (4.3) - - - -
asthenia 5(10.9) 5(125) 2(5.0) - -
diarrhoea 2 (4.3) - 2 (5.0) - 3(9.4)
dyspnoea 3(6.5) 2 (5.0) - - -
hyponatraemia - 2 (5.0) - - -
ileus - 2 (5.0) - - -
nausea 5(10.9) 3 (75) - - 2 (6.3)
AST increase - - - 7 (22.6) -
ALT increase - 2 (5.0) 2(5.00 9(29.0) -
vomiting 4(8.7) 2(5.00 3(75) - 2 (6.3)

aA patient may have had more than one CTC graded AE; a patient was only
counted once at the worst CTC grade in each CTC category.
A ‘' indicates grade 3/4 AEs occurring in one patient or less.

in more than one patient were neutropenia (three
patients, 6.5%), thrombocytopenia (two patients, 4.3%)
and sepsis (two patients, 4.3%).

Two patients died as a result of treatment-related sepsis,
neutropenia and thrombocytopenia.
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Patient2 NSCLC (n=46) Patient2 Ovarian cancer (n = 80) Patient2 Breast cancer (n = 63)

1 fever, neutropenia, thrombocytopenia, sepsis 1 bilirubinaemia 1 rash

2 neuropathy 2 pulmonary embolism 2 anaemia

3 febrile neutropenia 3 asthenia, dyspnoea, hypoxia 3 diarrhoea, epistaxis, fever, melaena, nausea,
neutropenia, rash, thrombocytopenia, vomiting

4 skin disorder 4  asthenia, malaise, nausea, vomiting 4 abdominal pain, nausea

5 diarrhoea 5 diarrhoea, dehydration 5 neutropenia

6 neutropenia, stomatitis 6 asthenia, stomatitis 6 anaemia, dehydration, hypotension, pancytopenia,
thrombocytopenia

7 haemoptysis 7 aphasia, brain oedema, confusion, CNS neoplasia,
syncope

8 asthenia, neutropenia thrombocytopenia, sepsis 8 increased creatinine levels, neutropenia,

9 rash

thrombocytopenia, sepsis

aPatients withdrawn due to AEs.

Ovarian cancer trial

In the ovarian cancer trial, the most commonly experi-
enced AEs occurring in the 65 mg/m? ZD9331 group
were neutropenia (18 patients, 45.0%), nausea
(17 patients, 42.5%) and asthenia (17 patients, 42.5%).
Patients receiving 130 mg/m? ZD9331 most frequently
experienced neutropenia (19 patients, 47.5%), nausea
(18 patients, 45.0%) and vomiting (17 patients, 42.5%).
Ten patients (25.0%) in the 130 mg/m? group experi-
enced asthenia. ‘

In the 65 mg/m? ZD9331 treatment group, the most fre-
quent grade 3 or 4 AEs (Table 3) were neutropenia
[grade 3, seven patients (17.5%); grade 4, two patients
(5.0%)], asthenia [grade 3, 5 patients (12.5%)], thrombo-
cytopenia [grade 3, three patients (7.5%); grade 4, one
patient (2.5%)] and leucopenia [grade 3, three patients
(7.5%); grade 4, one patient (2.5%)]. Neutropenia
[grade 3, 5 patients (12.5%); grade 4, three patients
(7.5%)], leucopenia [grade 3, three patients (7.5%)] and
vomiting [grade 3, three patients (7.5%)] were the most
frequent grade 3 or 4 AEs occurring in the 130 mg/m?
719331 group.

Six patients were withdrawn from treatment as a result of
AEs (Table 4). The only AE leading to withdrawal in
more than one patient was asthenia (one patient at
65 mg/m?; two patients at 130 mg/m?2). There were no
treatment-related deaths during the trial.

Breast cancer trial

In the breast cancer trial the most common AEs in the
oral ZD9331 group were anaemia (18 patients, 58.1%),
nausea (15 patients, 48.4%), increased ALT (14 patients,
45.2%) and AST (12 patients, 38.7%). Neutropenia
occurred in six patients (19.4%) in the oral group.
Patients receiving i.v. ZD9331 most frequently experi-
enced nausea (19 patients, 59.4%), neutropenia
(19 patients, 59.4%), asthenia (12 patients, 37.5%) and
vomiting (12 patients, 37.5%). Increased ALT or AST
were each experienced by five patients (15.6%) receiving
i.v. ZD9331.

The most common grade 3 or 4 AEs (Table 3) in the oral
therapy arm of the breast cancer trial were increased AST
and ALT [grade 3, seven patients (22.6%) and nine
patients (29.0%), respectively], anaemia [grade 3, four
patients (12.9%)] and thrombocytopenia [grade 3, two
patients (6.5%); grade 4, two patients (6.5%)]. Patients
receiving i.v. ZD9331 therapy most commonly experi-
enced neutropenia [grade 3, 5 patients (15.6%); grade 4,
six patients (18.8%)], leucopenia [grade 3, four patients
(12.5%); grade 4, one patient (3.1%)] and thrombocy-
topenia [grade 3, two patients (6.3%); grade 4, two
patients (6.3%)]. .

Eight patients in the breast cancer trial were withdrawn
as a result of AEs (two patients in the oral treatment arm
and six patients in the i.v. treatment arm) (Table 4). The
events that led to withdrawal in more than one patient
were neutropenia (three patients), thrombocytopenia
(three patients), anaemia (two patients), skin rash (two
patients) and nausea (two patients).

One patient, a 76 year-old diabetic in the i.v. therapy
treatment group, died during the trial (on day 12 of treat-
ment). The AEs leading to death (which were considered
to be treatment-related) were grade 3 neutropenia,
grade 4 sepsis (secondary to neutropenia) and grade 4
thrombocytopenia. The patient had a baseline creatinine
clearance of 29.8 ml/min and haemoglobin of 8.4 g/dl,
which were violations of the entry criteria.

Efficacy

NSCLC trial

There were no objective tumour responses in the
NSCLC trial. Twenty patients (43.5%) had a best overall
response of SD that was maintained for 5 or more cycles
of therapy in four patients (Table 5). Median time to pro-
gression was 63 days in the I'TT population.

Ovarian cancer trial

In the ovarian cancer trial, the objective tumour response
rate was 2.5% [95% confidence interval (CI): 0.1, 13.2%]
in the group receiving 65 mg/m2 ZID9331 and 10.0%
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Table 5 Best overall response to ZD9331 treatment:
ITT population

NSCLC Ovarian cancer Breast cancer
130 mg/m2 65 mg/m2 130 mg/m2 3 mg 130 mg/m?
(i.v.) (i.v.) (i.v) (oral) (i.v.)

Response [n (%)] (n=46) (=400 (h=40) (n=31) (n=32)
Best overall response

CR 0 (0.0) 0 (0.0) 0 (0.0) 1(3.2) 1(3.1)

PR 0 (0.0) 1 (2.5) 4 (10.0) 2 (6.5) 3(9.4)

SD 20 (435) 17 (42.5) 14 (35.0) 18 (58.1) 15 (46.9)

PD 22 (47.8) 21 (52.5) 19 (475) 9(29.0) 11 (34.4)

SYD 2 (4.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

NR 2 (4.3) 1(2.5) 3 (7.5) 1(3.2) 1(3.1)
Objective response

CRor PR 0 (0.0) 1 (2.5) 4 (10.0) 3(9.7) 4(125)
Disease control

CR, PR or SD 20 (435) 18(45.0) 18 (45.0) 21 (67.7) 19 (59.4)

CR, complete response; PR, partial response; SD, stable disease; PD, disease
progression; SYD, symptomatic deterioration; NR, not recorded.

(95% CI: 2.8, 23.7%) in the 130 mg/m2? ZD9331 group.
Five patients (6.3%) had a PR (65 mg/m? ZD9331, one
patient; 130 mg/m? ZD9331, four patients). Of these five
partial responders, three patients (65 mg/m? ZD9331,
one patient; 130 mg/m? ZD9331, two patients) were
receiving ZD9331 as second-line chemotherapy, two of
whom had relapsed within 6 months of the previous
treatment and one who was refractory to first-line treat-
ment. Both of the remaining partial responders were
receiving ZD9331 as third-line chemotherapy (both
130 mg/m?2 ZD9331; one patient relapsed and one patient
refractory). Seventeen patients (42.5%) in the 65 mg/m?
7D9331 group had a best overall response of SD, eight of
these for four or more cycles. Fourteen patients (35.0%)
in the 130 mg/m? ZD9331 group experienced SD, eight
of these for four or more cycles. In the I'T'T population,
the median time to progression was 63 days for patients
treated with 65 mg/m? ZD9331 and 58 days for patients
treated with 130 mg/m? ZD9331.

Breast cancer trial

The objective response rates in the breast cancer trial
(ITT population) were 9.7% (95% CI: 2.0, 25.8%) in the
oral ZD9331 group and 12.5% (95%, CI: 3.5, 29.0%) in
the i.v. ZD9331 group. Two patients (3.2%) had a best
overall response of CR (oral ZD9331, one patient; i.v.
719331, one patient) and five patients (7.9%) had a best
overall response of PR (oral ZD9331, two patients; i.v.
7D9331, three patients). One of the patients who expe-
rienced a CR was receiving i.v. ZD9331 as first-line
chemotherapy (not including previous adjuvant
chemotherapy) and the other patient was receiving oral
7ZD9331 as second-line chemotherapy, having relapsed
since first-line treatment. Of those patients who had a
PR, three patients (oral ZD9331, two patients; i.v.
7ZD9331, one patient) were receiving ZD9331 as second-
line chemotherapy (two patients relapsed and one
patient refractory to previous chemotherapy). The two
remaining partial responders (both in the iv. ZD9331

group) were receiving ZD9331 as third-line chemother-
apy having relapsed following previous treatment.
Eighteen patients (58.1%) receiving oral 7ZD9331 had a
best overall response of SD, eight of these for 3 or more
cycles (1 cycle = 6 weeks). Fifteen patients (46.9%)
receiving i.v. ZD9331 had a best overall response of SD,
eight of these for five or more cycles (1 cycle = 3 weeks).
In the I'TT population, median time to progression was
106 days for patients treated with oral ZD9331 and 120
days for patients treated with i.v. ZD9331.

Discussion

No objective responses were observed in patients with
NSCLC, although ZD9331 did show some evidence of
activity with nearly 50% of patients experiencing disease
stabilisation. Although response rates in relapsed or
refractory NSCLC are generally low, these data appear
inferior to results reported with docetaxel for previously
treated NSCLC. In a study evaluating docetaxel
monotherapy in patients with advanced NSCLC who
had previously failed platinum-containing chemother-
apy, the response rate was 10.8% [12]. Another study of
docetaxel in a similar group of patients resulted in a
response rate of 7.1% [13].

Although there was no formal comparison between treat-
ment doses in the ovarian cancer trial, a numerically
higher rate of objective tumour response was observed in
patients in the 130 mg/m? treatment arm compared with
those receiving the 65 mg/m? dose (10.0 versus 2.5%,
respectively), suggesting a possible dose-related
response. In another study in heavily pretreated patients
with ovarian cancer, treatment with 130 mg/m? ZD9331
resulted in an overall response rate of 7% [14].
Furthermore, a CR was observed in the same study in a
patient receiving ZD9331 as her eighth line of treatment.

There are a variety of other available single-agent treat-
ment options for patients with relapsed or refractory
ovarian cancer that offer comparable or superior efficacy.
These include doxorubicin, gemcitabine, etoposide,
paclitaxel and topotecan, the latter demonstrating objec-
tive response rates ranging from 13 to 33% [15-17]. The
standard second-line treatment in most countries is now
liposomal doxorubicin. As all these single-agent drugs,
including ZD9331, have disparate mechanisms of action
and are valuable alternatives to platinum-based therapies
for second-line treatment, attention is now being focused
on their use in combination in an effort to further
improve survival. One treatment arm of the ovarian
cancer study discussed here included the combination of
7ZD9331 plus topotecan and these data are reported else-
where in this supplement.

In the breast cancer trial response, rates for ZD9331 were
similar for both oral and i.v. therapy. One patient in each
treatment arm experienced CR (3.1 and 3.2%,



respectively) and five patients (7.9%) experienced PR
(oral ZD9331, two patients; i.v. ZD9331, three patients).
Comparative results from similar studies involving
monotherapy in patients with metastatic breast cancer
who have progressed following first-line chemotherapy
are limited. For example, one recent study reported
response rates of 54 and 38% for second- and third-line
docetaxel monotherapy in patients with metastatic breast
cancer [18]. Other options for this patient group include
sequential use of single agents or combination
chemotherapy.

Intravenous ZD9331 was associated with more grade 3
or4 AEs than oral administration in the breast cancer
trial. The most notable difference was the development
of neutropenia in 11 patients (grade 4, six patients) and
leucopenia in five patients (grade 4, one patient) in the
i.v. group, whilst there were no grade 3 or 4 occurrences
of neutropenia or leucopenia in the oral treatment group.

In general, ZD9331 treatment showed a manageable tox-
icity profile for an anticancer therapy. AEs, particularly
the most common ones, myelosuppression and gastroin-
testinal symptoms, were consistent with its safety profile
of the drug or the underlying disease.

Conclusions

Overall, ZD9331 has a manageable toxicity profile at the
applied dose levels and shows some evidence of activity
in patients with NSCLC, ovarian and breast cancer.
However, response rates do not appear to offer substan-
tial improvement over existing alternative single-agent
treatment options, particularly in NSCLC and breast
cancer. Nevertheless, ZID9331 remains a useful thera-
peutic tool for the palliative treatment of advanced
cancer patients, supplementing the options available to
oncologists who are considering monotherapy, and offers
a different mode of action.
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