4-Hydroxytamoxifen (4-OHT) Gel for Cyclic Mastalgia in

ABSTRACT

Objective: Assess the safety and efficacy of percutaneous 4-hydroxytamoxifen (4-OHT) gel in treating cyclic mastalgia.

Methods: In this double-blind trial, 130 adult premenopausal women with a history of moderate to severe mastalgia were randomized
to 4-OHT (2 mg [n = 41] or 4 mg [n = 46] per day) or placebo (n = 43) gel. Pain was assessed by Visual Analogue Scale (VAS). The seven
worst pain scores in each cycle were averaged (“VAS Score”); the primary outcome variable was change in VAS score from baseline
through the fourth treatment cycle. Secondary endpoint: global of pain, , and ity, and patient
assesament of pain) were analyzed using odds ratios (OR, &-OHT vs placebo).

Results: Baseline demographics were comparable across groups. 4-OHT 4 mg/day significantly improved VAS score versus placebo
(-32.1 vs -19.3, respectively; P= 0.034), as well as physician global assessment of pain (OR, 0.32; P = 0.01), tenderness (OR, 0.33; P= 0.012),
and nodularity (OR, 0.30; P= 0. om, and patient assessment of pain (OR, 0.36; P= 0.022). The frequency and severity of treatment-emergent
adverse effects did not differ among treatment groups. No drug-related serious adverse event (SAE) occurred in any group. Application
site reactions, none of which were severe, occurred in five 4-OHT patients (three at 2 mg and two at 4 mg).

Conclusions: 4-OHT gel 4 mg significantly relieved the signs and symptoms of cyclic mastalgia in premenopausal women across a variety
of efficacy measures. 4-OHT gel was well tolerated. These data support the further evaluation of 4-OHT gel 4 mg in phase Il trials.

Cyclic mastalgia, a common condition, can be quite painful, limiting activity and sexual relations; it often causes women to worry about
breast cancer, leading to unnecessary mammograms.'

Oral tamoxifen has been shown to reduce cyclic breast pain in addition to the pain associated with other benign breast diseases*;
however, tamoxifen treatment is known to have deleterious side effects, preventing long-term treatment.

4-hydroxytamoxifen (4-OHT) gel, a highly potent metabolite of tamoxifen that is absorbed through the skin,’ is under investigation
for the treatment of cyclic mastalgia.

4-OHT has a 25- o 56-fold higher binding affinity to estrogen receptors alpha and beta.”
4-OHT topical breast application results in a consistently lower systemic exposure than observed with oral tamoxifen.
Here we report efficacy, safety, and tolerance of 4-OHT gel in women with cyclic mastalgia.

METHODS

Enrollment Criteria

Table 1. Key ion and Criteria
Inclusion Exclusion
«  Premenopausal women, over 18 years of age * Pregnancy

Regular menstrual cycles (28 + 3 days)
Normal skin on both breasts

.

Nursing within 3 months of study
Breast implants

History of cyclic mastalgia for 4 months

prior to study entry

Moderate or severe mastalgia as determined by
> 40 mm on the VAS for > 7 days per cycle in the
second part of the cycle with substantial decrease
during the 2 weeks following the onset of menses

Suspected breast disease other than mastalgia
or benign breast cysts

Hormonal medications (including oral
contraceptives) within 3 months of study
Tamoxifen therapy within 6 months of study
Breast biopsy within 1 month of study

Use of any investigational drug in clinical trial
within 3 months of study

.

Study Design
In this double-blind trial, 130 adult premenopausal women with a history of moderate to severe mastalgia were randomized 1
receiwe placebo, 2 mg, or 4 mg of 4-OHT daily (Table 2) for 4 menstrual cycles in this phase I, double-blind, multicenter trial.

Table 2. Study Tr

Three Parallel Groups

Placebo Group 2-mg 4-OHT Group 4-mg 4-OHT Group
Morming Placebo gel 2-mg 4-OHT gel 2-mg 4-OHT gel
Evening Placebo gel Placebo gel 2-mg 4-OHT gel
A P ized block p was used (blocks were not split between centers).

+ The study consisted of a 2-month run-in phase for screening and baseline assessments, a 4-month treatment phase, and an optional
2-month follow-up phase.

~The first screening visit was conducted in the second half of the menstrual cycle at time of peak pain but at least 1 week before
expected menses.

~ Patients returned to the study center at the end of their menstrual cycle for three study visits during the 4-month treatment period
(Cycles 1,2, and 4).

At each vii,patient iaries were checked, the physician global assessment ofpain was performed, and adverse events were recorded.

Patients were restricted from using hormonal or breast pain during the trial.
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Main Assessment Methods
* Patients used the Visual Analogue Scale (VAS) to measure changes in breast pain.

« Intensity of breast pain on the VAS was recorded once daily by the patients at the same time each day, where 0 = no pain and
100 = worst pain imaginable.

« The primary outcome variable was change in mean VAS for the seven worst pain scores within a cycle from baseline to the fourth cycle.

« Secondary endpoints were physician global of pain, and and patient of pain.
Statistical Analysis
« The primary analysis of the efficacy data was n the i (T ion (all subjects who received

atlobst 1 dase of study mecication and had at Ioast 1 postireatment efficacy assessimont)

« The change from baseline average VAS score was analyzed using an analysis of covariance (ANCOVA) approach. No adjustment for
multiple comparisons was made for any of the secondary endpoints.

« Secondary endpoints were analyzed using odds ratios (OR, 4-OHT vs placebo).

« Assuming a 35% decrease from baseline in VAS scores for placebo, a 60% decrease from baseline in VAS scores for 4-OHT, and an average
baseline VAS score of 50 mm, a minimum sample size of 29 subjects per treatment arm in the ITT population was sufficient to detect a
statistically significant difference in response rates, with a power of 80% and a 2-tailed alpha level of 0.05.

RESU

Patient Di: and D
« Atotal of 117 patients formed the ITT pupulaimn Of these, 114 completed Cycle 4, and 54 (46.6%) completed the 2-month optional follow-up
(Figure 1).
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Baseline demographics were similar in all treatment groups (Table 3).

/

Efficacy: ITT Population
« The pattern of cyclic mastalgia was similar in all three groups prior to treatment. Baseline mean VAS scores were 70, 73, and 72 in
the placebo, 2-mg 4-OHT, and 4-mg 4-OHT groups, respectively.

« Patients receiving 4-OHT

four cycles of treatment (P = 0.034) (Figure 2).
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f Figure 3: VAS scores, ITT population, Cycles 2, 3, and 4
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Table 3. Patient Baseline D i
Placebo 2-mg 4-OHT gel 4-mg 4-OHT gel
(n=41) (n=41) (n =45)

Age, mean yrs 357 356 36.1

(range) (21-47) (19-46) (19-48) o 10 20 0 0 10 20 0 10 20 a0
Race, n Cycle 2 Cyole 3 Cycle 4

White “ 40 43

Other 0 1 2 \ A j
Body mass index 23.46% 4.1 2230330 2423+ 481

Height, cm 164.9 164.5 165.1  4-mg 4-OHT treatment resulted in slgnlﬁcan! \mprovemem in the physician g\obal assessment of pain, physician assessment of tenderness

(range) (1515-183.0) (152.0-178.0) (152.4-178.0) on palpation, physician and pat of pain, with placebo (P < 0.05) (Table 4).
eversaeldueoae reneeaTaaVE « An odds ratio less than 1 indicates that the probability of improvement was lower in the placebo group than in either active group.

(range) 5.0 (3-8) 50 (4-7) 5.2(37) —— =
Average duration of cycles (days) 27535 27425 27331 Table 4. Effect of 4-OHT Gel on and Patient
Abnormal Pain on Palpation Physician Patient Global

at screening of Pain

Left breast 14 (34.1%) 17 (41.5%) 16 (35.6%) Pain

Right breast 12 (29.3%) 15 (36.6%) 16 (35.6%) 2-mg vs PBO o 201-4‘9‘3) o 2%5‘530) o 201-5‘543)
F?:rmdof contraception, n (%) I~ 54 259 12653 = 0.092 P=0173 > 0.221

ondoms ( " & { 0 el lE35%) 4-mg vs PBO 0.32 033 030
D (@) &) ® (0.14-0.76) (0.14-0.78) (0 1-0.81)
Other 4(9.8%) 4(9.8%) 3(6.7%) 001 P=0.012 017

PBO = placebo

*Data are expressed as odds ratios (95% confidence intervals).
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THERAPEUTICS

Safety: ITT Population
* The four most commonly reported adverse events (AEs) (affecting 2 6% of patients) were headache, nasopharyngitis, pharyngitis,
and application site reactions, and all of these events were rated mild to moderate (Table 5).

Table 5. Ads Events O ing ata F of 25% in Any Arm
Placebo (n = 41) 2-mg 4-OHT (n =41) 4-mg 4-OHT (n = 45)
Headache 4(9.8%) 6(14.6%) 9 (20.0%)
Nasopharyngitis 5 (12.2%) 1 (2.4%) 5 (11.1%)
Pharyngit 0 4(9.8%) 2 (4.4%)
Application site 0 3(7.3%) 2(4.4%)
 No signi changes in renal function, electrolytes, or serum glucose were observed (data not shown).

« There were no cases of drug-related breakthrough vaginal bleeding.

« The occurrence of hot flushes, night sweats, and nipple discharge was similar between treatment and placebo groups and did not
appear clinically important (Table 6).

Table 6. Number of Patients Having Hot Flushes/Night Sweats Stratified by Number of Episodes
of Hot Flushes/Night Sweats™

Number of Placebo 2-mg 4-OHT 4-mg 4-OHT Total
Episodes (n=41) (n=41) (n = 45) (n=127)
[ 38 @ 42 95.3%
15 [ [ 1 0.8%
6-10 1 0 [ 0.8%
1115 0 0 [ 0%
16+ 0 0 1 08%

* Data not available for 2 subjects in the placebo group and 1 patient in the 4-mg 4-OHT group.
1This table reflects hot flushes/night sweats for study visit (Cycle 4) during the treatment period.

CONCLUSIONS

 The data presented here have demonstrated that a topical gel of 4-OHT significantly improved the signs and symptoms of cyclic
mastalgia as measured by a variety of physician- and patient-rated scales.

« Improvements in efficacy following exposure to 4-mg 4-OHT were sustained throughout Cycles 2 to 4.

* 4-OHT s an effective, generally well-tol d treatment, with of AEs, hot flushes, and night sweats similar to that in the
placebo group.

* Duration of menses and cycles, as well as estradiol and to baseline and across the
groups.

* 4-OHT appears to offer patients with cyclic mastalgia a treatment option that delivers effective antiestrogenic effects to target tissue,
while avoiding the toxic effects of first-pass metabolism of tamoxifen.

« The results in this study suggest that future medical management of cyclic mastalgia, as well as other indications for breast pain, can
markedly benefit from 4-OHT therapy.

levels, were p:
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