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Abstract The Faslodex Investigation of Dose evaluation
in Estrogen Receptor-positive advanced breast cancer

(FINDER)2 study evaluated the efficacy, safety, and phar-

macokinetics (PK) of three fulvestrant dosing regimens.

FINDER2 enrolled Western postmenopausal women

recurring or progressing after prior endocrine therapy.

Primary endpoint: objective response rate (ORR); secondary
endpoints: time to progression (TTP), clinical benefit rate

(CBR), tolerability, and PK parameters. Patients were ran-

domized to receive fulvestrant: 250 mg/month (approved
dose [AD]); 250 mgplus loading dose (loading dose [LD];
500 mg on day 0, 250 mg on days 14, 28, and monthly
thereafter); or 500 mg (high dose [HD]; 500 mg/month plus
500 mg on day 14 of Month 1). Treatment continued until
disease progression or discontinuation. 144 patients were
randomized: fulvestrant AD (n = 47); LD (n = 51); HD
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(n = 46). ORRs were: 8.5% (95% confidence interval [CI]:

2.4, 20.4%), 5.9% (1.2, 16.2%), and 15.2% (6.3, 28.9%) in

the AD, LD, and HD arms,respectively. CBRs were: 31.9%
(95% CI: 19.1, 47.1%), 47.1% (32.9, 61.5%), and 47.8%

(32.9, 63.1%) for the AD, LD, and HD arms,respectively.
Median TTP (months) was numerically longer for HD (6.0)
and LD (6.1) versus AD (3.1). Tolerability was similar
across dosing regimens. Steady-state plasma fulvestrant

concentrations were predictable and achieved earlier with LD

and HD. While there appeared to be a trend toward improved

efficacy with HD and LD versus AD,nosignificant differ-

ences could be shown. A parallel study (FINDER1) has
reported similar findings in Japanesepatients.
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Introduction

Fulvestrant is an estrogen receptor (ER) antagonist without
known agonist activity that is able to reduce cellular levels

of estrogen and progesterone receptors. Fulvestrant has a

distinct mechanism of action, compared with other endo-

crine (anti-estrogen) therapies, thereby lacking cross-
resistance with other anti-cancer agents such as tamoxifen
[1, 2].

On the basis of data from two large, worldwide
Phase III clinical trials [3, 4], fulvestrant is licensed at a

dose of 250 mg/month (approved dose; AD) for the

treatment of postmenopausal women with advanced

breast cancer following progression or recurrence after
prior endocrine therapy. Although fulvestrant AD has

established efficacy in this setting, it has been hypothe-

sized that alternative dosing regimens may improve
efficacy even further [5].

To address this question, the Faslodex Investigation of

Dose evaluation in Estrogen Receptor-positive (ER+)
advanced breast cancer (FINDER) 1 and 2 studies have

evaluated the efficacy, tolerability, and pharmacokinetic

(PK) profiles of three different fulvestrant dose regimens in

postmenopausal women with advanced breast cancer, as
follows:

1. AD (250 mg/month)
250 mg loading dose (LD) regimen (500 mg on day 0
and 250 mg on days 14 and 28 of Month 1, and
250 mg every 28 days thereafter)

3. High-dose (HD) regimen (500 mg/month plus 500 mg
on day 14 of Month 1).

Here, we describe the results from FINDER2, which

has been performed in a predominantly Western (ie.,

non-Japanese) patient population.

Methods

Study design and treatment

FINDER2 (9238IL/0068; NCT00313170) was a random-

ized, double-blind, parallel-group, international, Phase II
study conducted across 34 centers in eight countries:

Belgium, Canada, Czech Republic, France, Hungary,

Poland, Romania, and Turkey.
Patients were randomized 1:1:1 to one of the three ful-

vestrant dosing regimens (AD, LD, or HD). Treatment

continued until patients experienced disease progression, or
until any other criterion for discontinuation was met:

voluntary discontinuation, safety concems (according to

the investigators’ judgment), non-compliance, or lost to

follow-up.
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Patients

FINDER2enrolled postmenopausal women, all with mea-

surable disease and documented ER+ (=10% positive

staining by immunohistochemistry), locally advanced/

metastatic breast cancer. Eligible patients had: relapsed

during or within 12 months of completion of adjuvant
endocrine therapy; progressed after endocrine therapy

started >12 months after the completion of adjuvant
endocrine treatment; or progressed after first-line endocrine

therapy for patients with de novo advanced breast cancer.

Patients were excluded if they had: life-threatening

visceral metastases; received more than one previous

regimen of systemic anti-cancer therapy (other than one

regimen of endocrine treatment for advanced disease);

extensive radiation therapy or systemic anti-cancer therapy

within 4 weeks prior to randomization; abnormal labora-

tory values or a severe concomitant condition.
All patients provided written informed consent and the

study was performed in accordance with the Declaration of
Helsinki and was consistent with International Conference

on Harmonization Good Clinical Practice.

Efficacy assessments

The primary study endpoint was the objective responserate

(ORR) of patients treated with fulvestrant AD, LD, or HD,
evaluated according to Response Evaluation Criteria In
Solid Tumors (RECIST) criteria [6]. The best overall

response for each patient was categorized as a response

(complete response or partial response) or a non-response

(stable disease, progressive disease, or not evaluable).

Secondary endpoints included time to progression
(TTP), clinical benefit rate (CBR), and duration of

response (DoR). All endpoints were evaluated according to
RECIST criteria [6].

Pharmacokinetic parameters

Plasma samples for PK analysis were collected from
patients who consented to PK measurement. Blood samples

(4 ml) were drawn at baseline and prior to injection on

days 14, 28, 56, and 84. Two additional samples were
collected between days 5 and 10 and days 33 and 38. Drug
concentration-time data were analyzed with NONMEM
V5.0, using a non-linear mixed-effects model approach.
The primary PK parameters were fulvestrant clearance and
volume of distribution at steady state, and secondary

parameters of maximum plasma concentration (C,,,x), time

to maximum plasma concentration (tmax), Minimum plasma

concentration (Ciyin), area under plasma concentration time

curve from zero to the end of the dosing interval (AUC)_,),
and half life (t,,) were derived.
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Safety assessments

The safety and tolerability of the three fulvestrant dosing
regimens were assessed by continuous evaluation of
adverse events (AEs), clinical laboratory tests, vital signs,
electrocardiogram (ECG), and physical examinations.
Safety assessments were performed at baseline, throughout
the study period, and up to 8 weeks after the last injection
of study medication.

Statistical analysis

Overall, 43 patients per group were required for 90%

probability that the best dose regimen by response rate be
correctly selected, assuming that the lowest response rate

was 19.2% (based on results for AD in previous studies)
and that the difference in response rate between the best
and next-best dose regimen was 15%. To allow for

Fig. 1 Patient disposition
during FINDER2 (CONSORT
diagram)

Fulvestrant 250 mg (AD)
(n= 47)

22 patients
consented to PK
ceecalt

Received
fulvestrant 250 mg

(n = 47)

Ongoing treatment
at data cut-off

(n = 11)

4Failed inclusioncriterion
*Disease progression
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drop-out, a total of 135 patients were to be recruited to this
study (45 patients per group). No formal hypothesis tests
were planned for the efficacy endpoints.

Results

Patients

Overall, 144 patients were randomizedto treatment(intent-
to-treat population); fulvestrant AD (n = 47), LD (n = 51),
and HD (n = 46). One patient in the LD group did not
receive treatment and was excluded from the safety popu-
lation. Patient disposition throughout the study is shown in
Fig. 1.

Baseline characteristics, including treatment history,
were generally well balanced across the treatment groups,
with no major discrepancies between arms. The majority of

Excluded (n = 17)
- adverse event (n= 1)
- disease progression (n = 1)
- incorrect enrollment (n = 13)
- voluntary patient

discontinuation (n = 1)
- other (n = 1)

Fulvestrant 500 mg (HD)
(n = 46)

26 patients
consented to PK

measurement

Ongoingtreatment
at data cut-off

(n=14)

 
*Disease progression listed under ‘Otheron the CRF
“Dosing error (n = 1); brain metastases (n = 1)
AD, approved dose; HD, high dose; LD, loading dose; PK, pharmacokinetic
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Table 1 Baseline

demographics and disease
characteristics

AD approved dose, ER estrogen
receptor, HD high dose, HERZ
human epidermal growth factor
receptor 2, LD loading dose,
PgR progesterone receptor,
WHO World Health

Organization

* WHOperformance status was
missing for one patient in the
AD and HD groups
® Use of more than one

endocrine agent in the adjuvant
setting was acceptable.
Endocrine therapies with a total
incidence >10% are shown

© Two patients failed inclusion
criterion as they had <12-month
gap between adjuvant tamoxifen
therapy and starting aromatase
inhibitor treatment for advanced
disease

* One patient failed inclusion
criterion: patient was third line

“ One patient failed inclusion
criterion: patient wasfirst line

‘ Onepatient failed inclusion
criterion: patient was third line

® One patient failed inclusion
criterion: patient relapsed
>12 months after completion of
5 years’ adjuvant hormonal
therapy, but did not receive
treatment in the advanced

setting
4 Patient failed inclusion
criteria

patients were Caucasian (98.6%) and median age across the
groups was 67 (range 38-88) years (Table 1). All patients

enrolled were ER+; approximately two-thirds of patients
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Median age, years (range)

Race Caucasian, 1 (%)

WHOperformancestatus, n (%)*
0

1

2

ER status, n (%)

PgR status, 7 (%)

PgR+

PgR-
Unknown

HER2 status, 2 (%)
Positive

Negative
Unknown

Disease stage, n (%)

Locally advanced only
Metastatic

Visceral involvement, n (%)

Tumorhistology, n (%)

Infiltrating ductal carcinoma

Infiltrating lobular carcinoma

Other/missing

Tumorgrade, n (%)
1

2

3

Unavailable/unknown

Prior therapy, n (%)

Radiotherapy

Chemotherapy

Endocrine therapy”
Anastrozole

Tamoxifen

Exemestane

Relapse categories, n (%)

During adjuvant endocrine therapy

Within 12 months after completion
of adjuvant endocrine therapy

>12 months after completion of adjuvant
endocrine therapy

Progressed on an endocrine therapy given
as first-line treatment for de novo
advanced breast cancer

Other®

Fulvestrant regimen 

AD (n = 47) LD (n = 51)

63 (42-88) 69 (38-85)

45 (95.7) 51 (100)

26 (55.3) 31 (60.8)

20 (42.6) 16 (31.4)

0 A (7.8)

47 (100) 51 (100)

30 (63.8) 32 (62.7)

16 (34.0) 18 (35.3)

1 (2.1) 1 (2.0)

2 (4.3) 1 (2.0)

37 (78.7) 37 (72.5)

8 (17.0) 13 (25.5)

12.1) 3 (5.9)

46 (97.9) 48 (94.1)

34, (72.3) A1 (80.4)

36 (76.6) 39 (76.5)

8 (17.0) 4 (7.8)

3 (6.4) 8 (15.7)

7 (14.9) 8 (15.7)

15 (31.9) 22 (43.1)

16 (34.0) 11 (21.6)

9 (19.1) 10 (19.6)

25 (53.2) 29 (56.9)

28 (59.6) 25 (49.0)

18 (38.3) 15 (29.4)

28 (59.6) 36 (70.6)

11 (23.4) 12 (23.5)

24 (51.1) 18 (35.3)4
2 (4.3) 3 (5.9)

5 (10.6) 12 (23.5)

16 (34.0) 18 (35.3)

0 0

HD (n = 46)

67 (49-85)

46 (100)

31 (67.4)

14 (30.4)

1 (2.2)

46 (100)

32 (69.6)

14 (30.4)
0

3 (6.5)

32 (69.6)

11 (23.9)

2 (4.3)

44 (95.7)

37 (80.4)

33 (71.7)

6 (13.0)

7 (15.2)

5 (10.9)

23 (50.0)

10 (21.7)

8 (17.4)

25 (54.3)

26 (56.5)

17 (37.0)

27 (58.7)

16 (34.8)

15 (32.6)

1 (2.2)°

9 (19.6)®

20 (43.5)

1 (2.2) 
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(65.3%) were progesterone receptor-positive as well as
ER-+. Despite all tumors being confirmed as ER-++-, some

appeared to have the clinical behavior of a relatively
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endocrine-resistant tumor, with many patients relapsing
either during adjuvant endocrine therapy (39.6%) or while
receiving first-line endocrine treatment for de novo

advanced breast cancer (37.5%) (Table 1). Only 18.1% of
all tumors showed a late recurrence (i.e., >12 months after

completion of adjuvant endocrine treatment).

Efficacy

Comparison of data across the three treatment arms shows
that fulvestrant AD, LD, and HD had similar efficacy

(Table 2). Although ORR was numerically lower with the
fulvestrant AD (8.5%) and LD (5.9%) regimens compared
with HD (15.2%), the 95% confidence intervals (CIs) for

all three treatment arms were overlapping. Similarly, for
the CBRs observed with fulvestrant AD (31.9%), LD

(47.1%), and HD (47.8%) the 95% Cls for all three treat-

ment arms also overlapped (Table 2).

While the estimated median TTP was numerically shorter
with fulvestrant AD (3.1 months; Fig. 2), compared with the
LD and HD arms (6.1 and 6.0 months, respectively), the
incidence of progression events was similar between groups

(AD: 35; LD: 31, and HD: 34 events, respectively).
The low number of responders in all treatment arms

prevented meaningful assessment of DoR.

Pharmacokinetics

In this study, a two-compartment model with first-order

absorption and first-order elimination was fitted to the

concentration—time data from the 72 patients who con-
sented to PK measurements. Plots of the observed versus

population-predicted fulvestrant concentrations demon-
strated a reasonable overall fit of the model to the PK data

(Fig. 3).

457

The mean apparent clearance of fulvestrant was
31.0 Ivh; inter-individual variability (IV) was 39%. The
mean apparent volume of distribution at steady state was
56300 1 (IV 40%), which was similar to values determined

previously with fulvestrant AD [7]. Residual variability
was estimated at 22%.

In the fulvestrant AD arm, steady-state concentrations

were approached during the third month of dosing

(Table 3; Fig. 3). The inclusion of an additional dose of

fulvestrant at day 14 in the LD and HD regimensledto the
achievement of steady-state fulvestrant concentrations in

the first month of dosing. A higher C,,i, for the LD regimen

and a similar Cinin for the HD regimen demonstrate this in

the first versus the third month of dosing for both the LD

and HD regimens (Table 3; Fig. 3).
At month 3, Cypin and the AUC were similar for the AD

and LD regimens, whereas these parameters were approx-

imately doubled with the HD regimen. This indicates that
the PK of fulvestrant is linear and predictable in this study
(Table 3).

Safety

All three fulvestrant dose regimens were well tolerated,

with no differences observed between the safety profiles.
The incidence of AEs was generally similar across the
three treatment regimens: 76.6, 72.0, and 69.6% in the
AD, LD, and HD groups, respectively, and there was no

evidence of a dose response for any of the AE

categories.

Few patients experienced serious AEs (SAEs) with a

non-fatal outcome (4, 9, and 4 patients in the AD, LD, and
HD arms, respectively), with no clustering of event types.

Of these, only pleural effusion and pulmonary embolism

Table 2 Summary of efficacy results for each treatment arm (intent-to-treat population) 

Fulvestrant regimen 

AD (n = 47)

ORR, n (%) [95% CT] 4 (8.5) [2.4, 20.4]

CR, n (%) 0

PR, 7 (%) A (8.5)

SD >24 weeks, n (%) 11 (23.4)

CBR, n (%) [95% CI] 15 (31.9) [19.1, 47.1]

PD, n (%) 24 (51.1)
TTP*

Events, 7 (%) 35 (74.5)

Median, months 3.1

LD (2 = 51) HD (n = 46)

3 (5.9) [1.2, 16.2] 7 (15.2) [6.3, 28.9]
0 0

3 (5.9) 7 (15.2)

21 (41.2) 15 (32.6)

24 (47.1) [32.9, 61.5] 22 (47.8) [32.9, 63.1]

20 (39.2) 19 (41.3)

34 (66.7) 31 (67.4)
6.1 6.0 

AD approved dose, CBR clinical benefit rate, CJ confidence interval, CR complete response, HD high dose, LD loading dose, ORR objective
response rate, PD progressive disease, PR partial response, SD stable disease, 77P time to progression

* TTP was estimated using the Kaplan-Meier method
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