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Appendix 16.2.3 presents a by-patient listing of all patlents with significant protocol violations
and has been reviewed.

11. Efficacy E\_/aluatibn

11.1.

11.2.

Data Sets Analyzed

The primary analyses were performed on an intention-to-treat (ITT) basis.

o AnITT analysis is an analysis of data by the treatment groups to which patients
were assigned by random allocation, even if the patient did not take the assigned
treatment, did not receive the correct treatment, or otherwise did not follow the
protocol.

The primary dataset contains data for all patients randomly assigned to treatment with
at least one baseline and one post-baseline measurement.

Missing values were imputed using the last observation carried forward (LOCF).

For analyses of change (or percentage change) from baseline to endpoint, baseline
observations were defined as the last measurement from the enrollment visit through the
randomization visit. Endpoint observations for these patients were defined as the last
post-baseline measurement prior to, and including, the 48-month visit.

All breast cancer analyses compare the average annual event rate (number of patients
reporting breast cancer for a given therapy divided by the number of event-specific
person-years of follow-up for patients assigned to that therapy) in raloxifene-treated
patients with the average annual event rate in placebo-treated patients.

o Section 11.4.3.4.1 identifies the cases of breast cancer excluded from the
analyses.

Three interim analyses were conducted after 6, 12, and 24 months of follow-up. These
interim analyses were performed under the auspices of a Data Monitoring Board (DMB)
according to the specifications set forth in the protocol (see Appendix 16.1.1).

On 20 November 1999, the final reporting database was validated and locked.

Demographic and Other Baseline Characteristics

Table GGGK.11.1 (next page) contains a summary of baseline characteristics for all randomly
assigned patients in the study. Randomization resulted in well-balanced study groups. The
demographic and other baseline characteristics of the patients did not differ significantly among
the three treatment groups at baseline, with the exception of height (p=0.021). The maximum
difference among the three treatment groups in mean height was 0.45 cm. The difference in
height among the three treatment groups was unlikely to be clinically relevant. The three groups
were similar with respect to family history of breast cancer in the patients first-generation
family (mother, sisters, daughters; p=0.816).
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Table GGGK.11.1. Patient Demographics (Treatment G

Patients)

QRIQIN
No. Patlents
African Descaent
Western Asian
Caucasian
Rast/Southeast A
Hispanic
other

AGE: (yrs)
Ko. Patienta
Mean
Median
Standard Dav.
Minimum
Maximum

HEIGHT :
No.
Mean
Median
Standard Dev.
Minimum
Maximum
Unspecified

Patients

WRIGHT: (kg)
Ho. Patients
Maan
Median
B8tandard Dev.
Minimum
Maximum
'Unspecified

BMI:
No.
Maan
Median
standard pav.
Minimum
Maximum
Unspecified

(kg/m2}
Patients

CURRENT SMOKER {(VISIT:

¥o. patiants
No
Yas

Unspecified

ALCOHQOL > 3 DRINKS WKLY (VISIT:

No. Patlemnts
o

Toknowrn

Yas

YEARS PMP (VISIT:
No. Patilents
Maan
Madian
Standard pev.
Minimum
Maximum

(cm) (VIBIT:

{VISIT:

(VIgIT:

1}

PLACEEOQ

(N=2576)
2576
6 (0.2}

§ (0.2)
2465 (95.7)
48 (1.9)
44 (1.7)

7 (0.3)

2576
66.60
66.92
7.07
35.68
80.96
1)
2575
158.95
15%.00
6.87
133.00
185.00
0
1}
2575
63.64
62.88
10.52
33.82
131.21
0
2)
2575
25.24
24.82
3.99
13.54
§1.59
1
2)
2576
2124 (83.5)
420 (16.5}
32
2)
2576
2132 (82.8)
4 {0.2)
440 (17.1)
2576
18.99
19.00
g.48
2.00
54.00

RLXCE0
(N=2557}
2587
§ (0.2)

1 (0.0)
2455 (96.0)
41 (1.6)
48 (1.9}

§ (0.2)

2557
66.48
66.86
§.99
31.08
80.94
2557
158.92
159.00
6.60
127.00
192.20
o
2556
63.58
§2.40
210.35
34.00
111.00
1
2557
25.23
24.66
4.02
14.22
43.16
[}
2587
21072 (83.1)
429 (16.9)
26
2557
2089 (81.7}
2 (0.1}
466 (18.2)
2557
18.76
19.00
8.51
2.00
67.00

426

RLX120°
(N=2572)
2572 -

14 (0.5)

4 (0.2)
2452 (95.3)
48 (1.9)
41 (1.6)
13 (0.5}

2572
§6.31
€6.73
7.12
35.99
80.91
2571
159.38
159.51
6.68
123.95
178.00
1
2572
63.96
63.00
16.73
35.30
130.75
0
2571
25.22
24.78
4.02
14 .45
49.56
1
2572
2112 (83.2)
425 (16.8)
35
2572
2134 (83.0)
2 (0.1)
436 (17.0)

-

2572
18.51
18.00

8.30

2.090
48.00

Total
(N=T705)
~7705
26 (0.3)
11 {0.1)
7372 (95.7})
137 (1.8)
133 (1.7}
2¢ (9.3}
7705
66.47
66.85
7.06
31.08
80.96
7703
159.08
1589.1¢
6.62
123.95
19z.20
i
7703
63.73
6§2.88
10.53
33.82
131.21
b3
7703
25.23
24.77
4.01
13.54
51.59
2
7705
6338 (83.3)
1274 (1l6.7)
93
71085
6355 {82.5)
8 (0.1)
1342 (17.4)
7705
18.72
19.060
8.43
2.00
€7.00

roups at Baseline, All Randomized

337w

-020¢%e

364+

989+

-918+

.606*

-262%¢
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PLACREOC RLX060
variablae (N=2576) {R=2557}
FAM. BIST. OF O3STPRS (VISITs 1)

No. Patients 2576 2557
Mo 1595 (61.9) 1561 (61.0)
Tnknown 299 (11.6} 304 (11.9)
Yas 682 (26.5) 6%2 {27.1)
FXM. HIST. OF BREAST CANCER (VISIT: 1)
Mo. Patients 2576 2557
Xo 2196 (8%5.2) 2190 (B5.6)
onknown 67 (2.6) §§ (2.2)
Yas 313 (12.2) 312 (12.2)
HYSTERECTOMY (VISIT: 1)
Ho. Patients 2576 2587
No 1999 (77.6) 1950 (76.3)
Yas 577 {(22.4) 607 (23.7)
. TYPE OF HYSTERECTOMY {(VISIT: 1)
Ho. Patients 2576 2557
Unknown 47 (8.1) 46 (7.6)
Uterus,0-1 ovary 278 (48.2) 305 (50.2)
Uterusg,2 ovariaes 252 (43.7) 256 (42.2)
Unapacified 1999 1950
PREV USE OF BRT (VIZIT: 1)
Ho. Patients 257¢€ 2557
HNo 1833 (71.2) 1785 (69.8)
Onknown 5 {0.2) 10 {0.4)
Yas 738 (29.6) 762 (29.8)
PREV USE OF THIAZ DIURBTICS (VISIT: 1)
No. patients 2576 2557
Ro 2241 (87.0) 2224 (87.0)
Unknown 24 {0.9) 14 (0.5}
Yeas 311 (12.1) 319 (12.5)
PREV USE OF ZYYTEMIC FLUORIDES {VISIT: 1)
No. Patients 2576 2557
No 2531 (98.3) 2506 (98.0)
Unknown 4 (0.2) 4 (0.2}
Yes 41 (1.8) 47 (1.8).
PREV USE OF BISPHOSPHONATES (VISIT: 1)
No. Patients 2578 2557
No 2522 (97.9) 2482 (97.1)
Unknown 1 (0.0) 7 {0.3)
Yasa 53 (2.1) 68 (2.7)
MARITAL STATUS (VISIT: 2)
No. Patlents 2576 2557
Divorced 241 {9.4) 234 (9.2)
HMarriad 1522 (59.3) 1543 (60.5}
Never Married 137 (5.3) 139 (5.5)
geparated 56 {(1.9) 31 (1.2)
8ingle but livin [ o
wWidowad 615 (24.0} 602 {(23.6)
Unspacified 11 8

RIX12¢ -
(M=2572)

2572
1571
285
706

2572

2183

324

2572

2010

562

2572

277

242
2010

2572
1829

735

2572

22458

294

2572
2523

47
2572
2504
66
2572
249
1549
128

43

596

{(61.1})
{11.5)

(27.4)

(84.9)
(2.5)
(12.6)

{78.1)
(21.9)

{7.7)
{49.3)
(43.1)

(71.1)
(0.3)
(28.6)

{87.4)
(1.1}
(11.4)

{98.1}
(0.1)
(1.8)

{97.4)
(0.1}
(2.86)

(9.7)
(60.4)
4.9
(1.7)
(0.0}
(23.3)

Total

(R=7705)

7705
4727

898
2080

7705
6569
187
943

7765
5959
1746

7705
136
860
750

5953

7705
5447

2235
7705
6714

924

7705
7560

13§

7705
7508

187

7705
724
4614
401
124

1813
28

427

{61.3)
(11.7)
(27.0)

(85.3)
(2.4}
(12.3)

(77.3}
{22.7)

{7.8)
{49.3)
(43.0)

(70.7)
(0.3)
{29.0)

(87.1)
(0.9)
(12.0)

(98.1)
{(0.1)
(1.8)

(97 .4}
(0.1)
(2.4}

{9.4)
(60.1)
{(5.2)
(1.6)
{0.0)
{23.6)

.930*

-814%

-252%

.968+%

-587+

-174+

.847+

.072%

-599+*



Clinical Review
{Bhupinder S Mann MO}
{NDA 22042}

{Evista® (Raloxifene hydrochloride, 60 mg}

PLACEBO RLX060

Variable {N=257¢) (M=2557)
YEARS OF EDUCATION (VISIT: 2)

No. Patients 2546 2530

Maan 11.82 11.78

Madian 12.00 12.00

8tandard pav. 3.89 3.92

HMinimum 0.00 8.00

Maximum 26.00 25.00

Unspecified 30 a7
PRIOR AWARENRSS OF OSTEQPOROSIB (VISIT: 2)

No. Patients 2576 2557

Yos 980 (38.0) 937 (36.6)

No 1596 (62.0) 1620 (63.4)
8O0URCE IS RMP.H28P.SASMACRO (DESM1) DR0OS JicC

DATA FROM RMP.SAS.H3SM.MCGGGKSC.FINAL

RILX120
(¥=2572)
2547
11.90
12.0¢
3.96
0.00
40.00
25
2572
945 (36.7}
1627 (63.3)

Fraquencies are analyzaed using a Chi-Square taest.

Total
(N=7705}
_ 7623
11.84
12.00
3.92
9.60
40.00
82
7708
2862 (37.1)
4843 (62.9)

** M@ane are analyzed uaing a Type III Sum of 8quares analysis of variance

{AROVA} =
XDES0001

PROC CLM model=treatment.

428
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Baseline Breast Images
o The population of women in this study was not selected based on a high risk of breast
cancer.

o Baseline breast images were collected and classified as either normal or abnormal by the
investigator. Abnormal breast images were further classified by the investigator as either
clinically relevant or not clinically relevant.

o At baseline, there were no statistically significant; treatment-group differences in
the proportion of patients with normal, abnormal and not clinically relevant, or
abnormal and clinically relevant breast imaging.

Table GGGK.11.2. Breast Imaging Resuits (All Randomly Assigned Patients, 48-Month
Data)

Placebo RLX060 RLX120

@©=2576) N=2557) (N=2572)  pvalues
Baseline Breast Imaging Resultsb
Normat 1864 (72.4%) 1864 (72.9%) 1904 (74.0%) 0.387
Abnormal, Not Clinically Relevant 671 (26.1%) 653 (25.5%)  628(244%) 0388
Abnormal, Clinically Relevant 38 (15%) 40 (16%) 39 (1.5%) 0966
Any Abnormal Result 709 Q75%) 693 21.1%)  667(259%) 041l

a Chi-square test for total count >10; Fisher’s Exact test for total counts 5 through 9.

b Patients with more than one baseline breast tmage were classified according to thetr most severe result.

Abbreviations: N = pumber of randomly assigned patients; RLX060 = raloxifene 60 mgfday, RLX120 =
. raloxifene 120 mg/day.

. Baseline characteristics of patients in sub-study I and II

Table GGGK.11.3 and Table GGGK.11.4 (not reproduced in this review) contain summaries of
baseline characteristics for patients in Substudy [ and Substudy II, respectively, which were
conducted simultaneously to evaluate the primary endpoints.

o Within each substudy, randomization resulted in well-balanced treatment groups.

o The only statistically significant differences found among the three treatment groups
were the proportion of hysterectomized patients (p=0.044) in Substudy [ and height
(p=0.023) in Substudy II; however, the magnitude of the dlfference among the three -
treatment groups was unlikely to be clinically relevant.

o The maximum difference among the three treatment groups in the number of
hysterectomized patients in Substudy [ was 51 hysterectomized patients.

o The maximum difference in mean height among the three treatment groups in
Substudy Il was 0.81 cm.
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11.3. Measurements of Treatment Compliance

Study drug compliance was calculated from an accounting of returned medication. This differs
from exposure to study drug, calculated from date of randomization to last known date of
treatment, which measures theoretical maximum exposure to study drug.

This study followed ITT principles. Patients were permitted to remain in the study as long as
they were compliant with study procedures, regardless of whether they continued to take study
medication.

o A patient was defined as severely noncompliant with study drug if the number of tablets
returned indicated that the patient was taking less than 70% of the study medication doses
during at least two visit intervals (not necessarily contiguous).

o No statistically significant differences among the three treatment groups with respect to
severe noncompliance with study drug were identified.

Counts of returned tablets could underestimate study drug noncompliance because, for example,
"0" was used to record that all study drug was taken as well as to indicate that the patient failed
to return any unused study drug to the site.

Only 2 patients were found to have taken a different dose than initially assigned at Visit 2.

o Patient 510-6997 was assigned to the raloxifene 60-mg group, but was dispensed
raloxifene 120 mg at Visits 3 and 4. This was corrected at Visit 5, after which time the
patient returned to her initially assigned dose for the remaining visits.

o Patient 085-6623 was assigned to the placebo group, but was dispensed raloxifene 120
mg at Visit 9. The patient was dispensed the correct study material 6 days after Visit 9.

Table GGGK.11.5. Patient Compliance to Treatment (All Randomized Patients, 48-Month
Data)

Percentage of Patients Who Were Compliant

Cdmp!ia nce Definition
(Percentage of Study Placebo RLX@66 RLX120 .Tatal
Medication Taken) (N=1576) {(IN=1357) CN=25T2) N=T705) p-valee
Severe Noncomphianced 1% 6.8% 6.8% 6.9% 0.899
0% 96.2% 96.3% 96 5% 96.4% 0.735
5% 95.1% 953% 953% 952% 0942
80% 933% 93.4% 93.6% 932% 0.848
85% 89.8% 90.1% 88.5% 89.5% 0135
90% : 83.4% 83.7% 81.7% 82.9% 0124 .

Abbreviations: REX060 = raloxifene 60 mg/day, RLXE20 = raloxifena 120 mg/day;
N = number of randomly assigned patients.

a Severe noncompliance is defined as taking less than 70% of sfudy medication during at least twao visit
intervals.
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11.4. Efficacy Results and Tabulations of Individual Patient Data

11.4.1. Analysis of Efficacy

Breast cancer incidence was protocol-specified as a secondary endpoint, and the protocol was
designed to systematically screen out preexisting breast cancers at baseline by physical
examination and mammograms performed within 12 months of randomization. -
o The protocol also allowed for the prospective ascertainment of breast cancer incidence
through the conduct of optional mammography at year 1, along with protocol-mandated
mammography at years 2, 3, and 4.

The 48-month data for the primary endpoints, which included rate of new vertebral fractures,
lumbar spine and femoral neck BMD, and safety, will be presented overall and by substudy.
Other secondary endpoints will also be briefly discussed.

11.4.2, Statistical/Analytical Issues

Analyses of breast cancer data are explained in the'next section.

11.4.3. Breast Cancer

Eighty-two cases of primary breast carcinoma were reported to the sponsor.

o One cancer (in a raloxifene-treated patient) was assigned a diagnosis date by the
investigator that was 4 days prior to her randomization date; because this patient was
randomly assigned to study drug, she was included in the analyses.

o Three breast carcinoma cases were reported after the end of the study and submitted for
adjudication. One of these cases has since been adjudicated and is included in these
analyses.

By 48 months, raloxifene use was associated with a reduction in the incidence of breast
cancer:
o The reported incidence of invasive and noninvasive breast cancers in the pooled
raloxifene group was reduced by 62% compared with placebo.
o This reduction in breast cancer risk was highly statistically significant (95% confidence
interval 39% to 76%).
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11.4.3.1. Breast Imaging

Mammograms were required for all patients at baseline and at the 24-, 36-, and 48-month visits;
mammograms were optional at the 12-month visit. If mammography was not acceptable to a
patient, ultrasonography of the breast was performed instead, although patients were encouraged
to undergo mammography. '

Table GGGK.11.6 shows the number of eligible patients who underwent breast imaging at the
baseline, 12-, 24-, 36-, and 48-month visits. For each visit interval, a patient was defined to be
“eligible” for breast imaging if that patient was continuing in the study at the beginning of the
visit interval (for example, a patient who had not discontinued by the
12-month visit was considered eligible for a 24-month breast image).

(0]

Breast imaging was performed in 99.97% of patients at baseline, and 48% of women
elected to have an optional breast imaging procedure at the 12-month visit.

At the 24-, 36-, and 48-month visits, 94%, 91%, and 93% of participants continuing in
the study, respectively, had breast imaging procedures performed.

For all randomly assigned patients, there were no differences among the three treatment
groups in the number of patients who had breast imaging at baseline, 12, 24, and 48
months.

Among those patients who underwent breast imaging, there was no difference among the
three treatment groups in the number of patients who elected sonography instead of
mammography at baseline or at any visit.

Among those patients eligible for breast imaging at 36-months, there was a statistically
significant difference among the three treatment groups in the number of patients who
had breast imaging (p=0.004). Although the data indicate that a slightly smaller
proportion of patients in the placebo group underwent breast imaging, this difference
would most likely result in an underestimate of the true rate of abnormal mammographic
findings in the placebo group.

ApDears This Wy,
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Table GGGK.11.6. Distribution of Breast Images (All Randomly Assigned Patients, 48-
Month Data) _ .

Flacebo RLX 040 REX120
(N=2576) N=255T) (N=2572) p-value?

Baseline Visit

Eligible Patientsh 2576 2557 572 —_
Patients With Breast Images 2574 2557 PAY) U ¥ o
Mzmmograme 2500 2486 2496 —
Sonogram Only 4 71 75 0951

12 Month Visiid

Eligible Patientsb 2576 2557 257 —
Patients With Breast Images 1249 1234 1244 0986
Mammograme 1198 1184 1184 —
Sonogram Only 51 50 60 6.574

24 Month Visitd

Eligible Patientsb 2339 2283 2311 —
Patients With Breast Images 2176 2163 271 0052
Manmogran© 2113 2009 2121 —
Sonogram Only : 63 64 _ 50 0.328

36-Month Visitd

Eligible Patientsb 2100 2124 2148 —
Patients With Breast Images 1894 1957 1986 0.004
Mammograme 1839 1899 1923 —
Sonogram Only 55 58 63 0.809

48 Month Visit

Eligible Patientsb 1920 1964 1997 —
Patients With Breast Images 1779 1840 1861 0.444
Mammograms 1731 1788 1811 —
Sonogram Only 48 52 50 0.961

2 The p-value for “Breast Images™ compares the three reatment oups with respect to the mumber of
eligible patients wha had any breast fwaging during 2 cugr wasit interval The p-value for
“Souogram Only” compares the fhree treatmient groups with re;szt to the muuber of patients with
breast imaging who had a breast sonogram during a parts visit interval. The pvalueis
calculated usmg Fishers Exact test, since the proporticn of patients without images is very small in \
SOIBE cases.

¥ Eligible patients are defined as those who were contim ing in the study at the beginning of the wisit
in%lerva e.g., # patient who had not discontinued by the 12-month 31{& was considered eligible for a
24-m breast miage).

¢ Patients who had multiple breast images during any visit imferval were classified as having mammography
if any of the images were mammograms, otherwise, they were classified as havin only SOnograpg,

4 Mammogram or soniogram results recorded at Visit 3 (3 months), Vizit 4 (6 months), or
Vistt 5 (12 months) were considered 12-manth breast images. Those results reecrded at
Visit 6 (18 months) or Visit 7 (24 months) were considered 24 -month breast mmages. Those results
recorded at Vigit 8 (30 momths) or Visit 9 (36 months) were considered 36-month breast images. Those
results recorded at Visit 10 (42 months) or Visit 11 or 12 (48 menths) were considered 48 month breast
Images. )

Abbrewiations: N = number of randomily assigned patients; REX060 = raloxifene 60 mg/day; REX120 =
raloxifene 120 mg/day.
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For the analyses of breast imaging, patients with more than one post baseline breast image were
classified according to their most “severe” result, with the result of “abnormal, clinically
relevant” being classified as more severe than the result of “abnormal, not clinically
relevant,” which was classified as more severe than the result of “normal”.

By the 48-month visit, there was a statistically significant difference among the three treatment
groups in the proportion of patients with abrormal, clinically relevant breast imaging
(p=0.001), with a higher proportion of patients in the placebo group reporting this result:

o 120 (4.7%) patients in the placebo group

o 81 (3.2%) patients in the raloxifene 60-mg group

o 73 (2.8%) patients in the raloxifene 120-mg group

There were no statistically significant differences in any other category of breast imaging
results by the 48-month visit.

For those patients with normal baseline breast images, there were no statistically significant
differences in the other categories of breast imaging by the 48-month visit.

Table GGGK.11.7. Post-baseline Breast Imaging Results (All Randomly Assigned
Patients, 48-Month Data)

Placebo RLX060 RLX120
(N=1576) (N=2535T) N=15372) p-valae

Posthaseline Breast Imaging Resultsb

Normel : 1454 (36 4%) 1453 (56.8%) 1489 (57.9%) €.533
Abnormal, Not Clinically Relevant Bt 284%) 745 Q9.1%)  T2I(28.0%) 0.670
Abnormal, Clinically Relevant 120 (4.7%) 81 (3.2%) 73 (28%) 0.001
Any Abnormal Resultc 851 (33.0%) 826 (323%)  794(30.9%) 0.239
Posthaseline Breast Imaging Results for Patients with Normal Baseline Breast Imagest

Nominal 1370 (733%) 1383 (74.2%)  1417(74.4%) 0.797
Abnormal, Not Chimically Relevant 08 (122%) 2024 (12.0%)  237(125%) 0922
Abnormal, Clinically Relevant 62 (33%) 37 (20%) 28 (15%) 0.000
Any Abnormal Regultc 290 (156%) 261 (14.0%)  265(139%) 0.276

2 Chi-square test for total count > 16; Fisher's Exact test for total counts 5 through 9.

® Patients with more theu one postbaseline breast mage were classified according to their most severe
result. Al patients who had postbaseline breast Imagmg at or before the 48-month visit are meleded in
this analysis.

¢ Includes pooled categories “Abnormal, Not Clnically Relevant” and “Aboormal, Clinicalty Relevant.™

Abbreviations: N = number of randomly assigned patients; RLX060 = raloxifene 60

mgfday; RLX120 = raloxifene 120 mg/day.
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11.4.3.2. Breast Carcinoma Adjudication Process and Results

An Adjudication Review Board (ARB) consisting of five physicians specializing in breast
cancer, and chaired by a basic scientist with expertise in SERMs and breast cancer, was selected
by the sponsor to adjudicate each reported case of breast cancer. The board was blinded to
treatment-group assignment. For each reported case of breast cancer, the ARB was presented
with as much of the following information as was available to the sponsor:

o Mammographic and other relevant radiologic reports

o Mammographic films (originals or copies)

o Estrogen receptor status

o Pathologic reports from biopsy and or surgical specimens

For each case, the ARB adjudicated:

1) Whether the case was invasive primary breast cancer?

'2) What was the estrogen-receptor status (estrogen receptor-positive [ER+] or estrogen
receptor-negative [ER-])?
3) Whether the cancer was preexisting (ie, present at the baseline visit) or new (occurring after
the baseline visit)?

The analyses in this section summarize the findings of the ARB. The data analyzed in this
section included all adjudicated cases. :

It should be noted that the statistical analyses of the adjudicated breast cancer data were not
prospectively defined as an efficacy endpoint in the protocol; however, safety analyses of breast
cancer data showed a reduction in the incidence of breast cancer in raloxifene-treated patients
compared with patients who received placebo. Thus, further analyses to determine the effect of
raloxifene on the breast were conducted and are presented in this report.

Patients were asked at each visit whether they had been diagnosed with breast cancer since the
previous visit. [ patients reported having been diagnosed with breast cancer, evidence of breast
cancer was obtained from all patients. This evidence included results of all scheduled and
unscheduled breast imaging, surgical and pathology reports from breast biopsies or needle
aspirations, and the documentation of tumor characteristics if a tumor was identified. All test
results were recorded on the Clinical Assessment of Breast Cancer (CABC) form.

11.4.3.4. Breast Cancer Data Analyses
11.4.3.4.1. General Considerations
Event-specific patient-years of follow-up were calculated based on the following algorithm:

For patients who did not experience the breast cancer event of interest, patient-year contribution
was calculated as the date of final patient contact minus the randomization date plus { day.
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For patients who experienced the event of interest, patient-year contribution was calculated as
the date of the breast cancer event minus the randomization date plus 1 day.

One day was added to each patient-year contribution because patients were instructed to begin
therapy on the day of randomization.

Of the 82 reported cases of breast carcinoma in Study GGGK, 4 cases were excluded from the
analyses. The following is a listing of the reasons for the exclusions: -

Case 081-6018 was adjudicated “metastatic adenocarcinoma of unknown primary”

Case 085-6480 was adjudicated “No cancer”

Cases 086-7631 and 068-6961 had not been adjudicated as of 22 May 2002 because required
adjudication documents had not beén submitted to the sponsor by the investigative sites.

11.4.3.4.2. Breast Cancer Incidence

The estimated incidence rates of breast cancer and invasive breast cancer are presented in
(Table GGGK.11.8).

o Annual incidence rates of breast cancer and invasive breast cancer were much lower in
patients assigned to raloxifene than in patients assigned to placebo. .

o Neither the incidence of breast cancer nor invasive breast cancer was significantly
different between the raloxifene 60- and 120-mg treatment groups (p=0.986 and p=0.817
respectively).

o Because treatment effects in these two groups were similar the raloxifene groups are
pooled for all further analyses.

Table GGGK.11.8. Estimated Annual Incidence Rates for Breast Cancer and
Invasive Breast Cancer (All Randomly Assigned Patients, 48-Month Data)

Population Therapy No. Randomized Cases Patient-years of  Rate (per 1000)

Follow-up
Breast Cancer Placebo 2576 44 8716 5.05
RILX060 17 8756 194
RLX120 _ 17 8868 192
Pooled Ralex 5129 34 17624 193
Invasive Placebo 2576 38 8718 436
Breast Cancer RLX060 i1 8756 126
RIX120 10 8869 113
Pooled Ralox 5129 ) 21 17625 1.19

Abbreviations: No. = number; Ralox = raloxifene.
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11.4.3.4.2. Relative Risk

The results shown in Table GGGK.11.9 demonstrate a 62% reduction in breast cancer incidence
for raloxifene-treated women compared with the placebo group.

o For only invasive tumors, the reduction was 73%

-o For all ER+ tumors, the reduction was 79%

o For the subset of invasive ER+ tumors, raloxifene demonstrated an 83%
reduction in the incidence of breast cancer compared with placebo
o Considering only ER- tumors, there was not a statistically significant difference between

treatment groups.

o For cases of unknown estrogen receptor (ER) status, a non-significant reduction in

relative risk was observed.

Table GGGK.11.9. Breast Cancer Relative Risk Analysis of all Cases (All Randomly

Assigned Patients, 48-Month Data)

Category Number of Cases Rate per 1600 Wamen Risk Ratie
Placebo  Raloxifene = Placebo  Raloxifene (95% CI) .
All cases 44 34 505 1.93 0.38 (0.24, 0.61)
Invasive cases 38 21 4.36 1.19 0.27 (0.15, 0.48)
ER-positive cases 31 13 356 0.74 0.21 (0.10, 0.41)
Invasive ER-positive cases 29 10 333 0.57 0.17 (0.07, 0.36)
ER-negative cases 4 10 046 0.57 1.24 (0.36, 5.40)
Cases of unknown ER 9 11 1.03 0.62 0.60(0.23,1.65)
status

Abbreviations: ER = estrogen receptor; CI = confidence interval.

Table GGGK.11.10 presents a secondary analysis of the relative risk reductions for raloxifene-
treated patients compared with placebo for breast cancers that were adjudicated as non-

preexisting at study entry.

o In this subset, raloxifene reduced all cancers by 70%, invasive cancers by 81%, and

invasive ER+ cancers by 87%.

Table GGGK.11.10. Breast Cancer Relative Risk Analysis Cases Adjudicated as
Non-Preexisting at Study Entry (All Randomly Assigned Patients, 48-Month Data)

Categary Number of Cases Rate per 1000 Women Risk Ratia
: Placebo  Raloxifene  Placebe  Ralexifene (95% CI)

Adjudicated as non- 33 20 3.78 113 0.30 (0.16, 0.54)
preéxisiting
Adjudicated as non- 29 11 333 0.62 0.19(0.08,0.39)
preexisting invasive
Adjudicated as non- 23 6 . 264 0.34 0.13 (0.04,033)
preexisting mvasive ER-
posifive

Abbreviations: ER = estrogen receptor; CI = confidence interval.
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11.4.3.4.3. Time-To-Event Analyses.of All Reported Breast Carcinoma Cases

Kaplan-Meier analyses of percent of disease-free patients depict a continuous separation between
placebo- and raloxifene-treated patients for all, invasive, and invasive ER+ breast cancer cases
(Figure GGGK.11.1, Figure GGGK.1 1.2, and Figure GGGK.11.3).

The step-wise pattern apparent in each of the figures is due to the performance of mammograms
at yearly intervals. A decrease in the relative risk of invasive breast cancer is evident by the
second year of treatment (p<.001). These figures clearly demonstrate the sustained efficacy of
raloxifene to reduce the incidence of breast cancer in postmenopausal women with osteoporosis.
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Figure GGGK.11.1. Percent of disease-free patients for all cases of breast cancer.
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Figure GGGK.11.2. Percent of disease-free patients for cases of invasive breast cancer.
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Figure GGGK.11.3. Percent of disease-free patients for cases of invasive ER+ breast
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11.4.3.4.4. Number Needed to Treat (NNT)

The NNT with raloxifene to prevent one patient from developing breast cancer is calculated by
taking the inverse of the difference in percentage of patients with breast cancer in the treated (21
cases in 5,129 patients, or 0.41%) and control (38 cases in 2,576 patients, or 1.48%) groups.
o Overall, 93 patients (1/[0.41-1.48]) would need to receive raloxifene to prevent one new
case of invasive breast cancer. L -

11.4.4. Bone Efficacy

11.4.4.1. Fractures
11.4.4.1.1. Vertebral Fractures

The assessment of vertebral fractures is described in the protocol (Appendix 16.1.1). The
analysis of vertebral fractures is presented in the following order:
o Results for women with adjudicated new vertebral fractures overall and by substudy
© Results after stratification by the presence or absence of prevalent fractures
o The number NTT to prevent a new vertebral fracture overall and by substudy
o Fracture incidence overall and by sub-study

11.4.4.1.1.1. New Vertebral Fractures

Table GGGK.11.11 summarizes the proportion of women and relative risk for having one or
more adjudicated, new incident vertebral fractures during the trial for each dose of raloxifene and
pooled raloxifene doses compared with placebo, along with 95% confidence intervals, for each
substudy and for the entire study population.

o Each dose of raloxifene statistically significantly decreased the proportion of women with
adjudicated, new incident vertebral fractures in each substudy and overall compared with
the placebo group.

o Overall, there was a 36% reduction (p<0.001) in such fractures in the raloxifene 60-mg
group and a 43% reduction (p<0.001) in the raloxifene 120-mg group compared with the
placebo group. . :

o Overall, there was not a statistically significant difference between the two raloxifene
groups in the proportion of patients with at least one new vertebral fracture.
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Table GGGK.11.11. New Incident Vertebral Fracture Results Overall and by Sub-study (Al
Randomly Assigned Patients, 48-Month Data)

Placeho ] RLX060 RLX120 Pooled RLX Dases
Substudy I o=1521 n=1492 o=1512 o=3004
Number of patients with >1 incident fracture (%) 97 (6.4%) 31 (34%) 57(38%) 108 (3.6%)
Relative risk (95% CI) compared with placebo 0.54(038,0.75) 0.59 (043, 0381) 0.56 (0.43,0.78
Pairwise comparison with placebo p<0.001 p=0.001 p<0.00t
Pairwise comparison with RT.X060 ) T T 0603 - -

Substudy I T =TH =767 =763 n=1532
Number of patients with 21 incident fracture (%) 191 24.8%) 130 (16.9%) 107 (14.0%) 237(15.5%)
Relative risk (95% CI) compared with placebo 0.68 (0,36, 0.83) 0.56 (0.46, 0.70) 0.62(0.53,0.74)
Pairwise comparison with placebo p<0.001 p<0001 p<0.001
Pairwise comparison with REX060 . p=0.109 '

Paoled Substudies a=2292 n=2259 =277 w4536
Number of patients with 2! incident fracture (%) 288 (12.6%) 181 (8.0%) 164 (712%) M5 1.6%)
Relative risk (95% C) compared with placebo 0.64 (033, 0.76) 0.57 (048, 0.69) 0.61 (0.52,0.70)
Pairwise comparison with placebo p<0.001 p<0001t p<0.001

Pairwise comparison with RLX060 p=0304

Abbreviations: RLX = raloxifene; REX060 = ralaxifeae 60 mg/day; REX120 = raloxifene 120 mg/day; €1 = coufidence iterval,
1 = number of patients with evaluable radiographs at baseline and endpoi

i

11.4.4.1.1.2. New Vertebral Fracture Results After Stratification by the Presence or
Absence of Prevalent Fractures '

An analysis of new vertebral fracture incidence was performed after stratifying patients by the
presence or absence of adjudicated prevalent fractures (Table GGGK.11.12).

o Each raloxifene dose group showed a statistically significant reduction in the proportion

of patients with at least one new vertebral fracture compared with the placebo group.

Reductions in the risks for the first vertebral fractures were 49% and 38% for
raloxifene 60- and 120-mg groups, and reductions in the risks for subsequent vertebral
fractures were 34% and 46% for the raloxifene 60- and 120-mg groups, respectively.
This analysis provided the same statistical inference and very similar estimates of relative risk

for vertebral fracture reduction, as did the analysis by sub-study presented in (Table -
GGGK.11.11). :

O
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Table GGGK.11.12. New Vertebral Fracture Results by Presence or Absence of Prevalent
Fracture (All Randomly Assigned Patients, 48-Month Data)

Poeled RLX
Placebo RLX060 RLX120 Deses

FPatients With No Prevalent Deformity - o=1459 n=1399 m=1411 =2810
Namber of patients with 21 incident fracture (%) 84(58%) 41 Q9%). . 250(35%) —91 (32%)

"Relative risk (95% CI) compared with placebo 0.51 (035, 0.73) 0.62(044.087) 0.56(0.42,0.75)
Relative risk (95% CT) compared with RLX060 1.21(0.81, 1.82)

Patients Witk 31 Prevalent Deformity n=§33 =860 =866 n=1726
Number of patients with >1 mcident fracture (%) 204 24.5%) 140 (16.3%) 114 (13.2%) 254 (14.7%)
Relative risk (95% CT) compared with placebo 0.66 (0.55, 0.81) 0.54(0.44,066) 0.60(0.51,0.71)
Relative risk (95% CI) compared with RLX060 081 (0.64, 1.02)

Abbreviations: RLX = raloxifene; REX060 = raloxifene 60 mg/day; RIX120 = raloxifine 120 mg/day; CI = confidence interval;
o =mmber of patients at endpoint.

Figure GGGK.11.4 presents a Kaplan-Meier analysis of time to first vertebral fracture.

15

Swomer”

Percent of Fracture

Months of Exposure

P-VALUE OF LOG-RAK  <0.001

RMP HISSKAYR SASPOM{VCEKPBOZ)  X6673
RMP.H3SG.660K FINAL(VCLKPO10)
Figure GGGK.11.4. Kaplan-Meier Analysis: Time to First New Vertebral Fracture (All
Randomly Assigned Patients, 48-Month Data)
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11.4.4.1.1.3. Number Needed to Treat

The NNT with raloxifene to prevent a patient from having one or more new vertebral fractures is -
calculated by taking the inverse of the difference in percentage of patients with fractures in the
treated and control group. ’ '
o Table GGGK.11.13 shows the number needed to treat overall and within each substudy
for 48 months for each raloxifene group and for the pooled raloxifene group.
o Although the relative reduction in fracture rate is similar across the two substudies, fewer
Substudy II patients need to be treated to prevent a new vertebral fracture because of the
higher incidence of vertebral fractures in that subgroup.

Table GGGK.11.13. Number Needed to Treat With Raloxifene to Prevent a New Incident
Vertebral Fracture (Al Randomly Assigned Patients, 48-Month Data)

Placeba RLX060 RLX120 Pooled REX Doses

Sabstudy I n=1521 o=1492 o=1512 o=3004
Percentage of patients with

21 new incident fracture 6.4% 3.4% 38% 3.6%
Number needed to treat 33 38 36
Substudy 0 o=771 =767 =765 * =1532
Percentage of patients with

21 new incident fracture 24.8% 16.9% 14.0% 15.5%
Number needed to treat 13 9 1
Pooled Substudics n=2292 =2259 =277 o=4536
Percentage of patients with

21 new tucident fracture 12.6% 8.0% 72% 1.6%
Number needed to treat 2 19 10
Abbreviations: RLX = raloxifene; RLX060 = raloxifeae 60 mg/day, RLX120 = raloxifene 120 mgfday; n = number of patients with evatuable radiographs at

baseline and endpoint.

11.4.4.1.1.4. Clinical Vertebral Fractures

At each visit, whether a patient had experienced signs or symptoms suggestive of a vertebral
fracture since the prior visit was to be recorded. Patients were considered to have had a clinical
vertebral fracture if “yes” was recorded to this question and there was radiographic evidence of a
new vertebral fracture at that visit (Table GGGK.11.14).

o Overall, 220 patients had at least one new clinical vertebral fracture.

o Compared with the placebo group, significantly fewer clinical fractures were reported in
the patients assigned to both the raloxifene 60- and 120-mg groups and for patients in the
pooled raloxifene group. "

o The reduction in risk over 48 months ranged from 38% to 53% for the raloxifene 60-mg
group, and from 48% to 61% for the raloxifene 120-mg group.

o There was no difference in the proportion of patients reporting new clinical
vertebral fractures in the raloxifene 120-mg group compared with the raloxifene
60-mg group.

444



Clinical Review
{Bhupinder S Mann MO}
{NDA 22042}

{Evista® (Raloxifene hydrochloride, 60 mg}

Table GGGK.11.14. New Clinical Vertebral Fracture Results (All Randomly Assigned
Patients, 48-Month Data) .

Pooled RLX
Placeho RLX060 RLXI20 Daoces
Pooled Sahstadies N=2576 N=2557 N=2572 N=5129
Number of patients with
21 mcident fracture (%) 167 (4.2%%) 62 (24%) MQoAy - 113Q2%y -
Relative risk (93% CT) 058(043,079) 047(034,066)  0.53 (041, 0.69)
placebo 0041 p<0.001 p<0.001
Substudy 1 N=1689 N=1672 N=1703 N=3375
Namober of pattents with
. 21 incident fractore (%) 28 (1.7%) 13 (0.8%) 11 06%) 24 (0.7%)
Relative rigk (95% CD 047(024,090) 039(019,078) 043(025,074)
Pairwise comparisen with ’
placebo 002 p=0.006 p=0.002
Substudy IE N=887 N=88%3 N=869 N=1754
Number of patients with
21 incident fractore (Vo) 79 (8.9%) 49 (5.5%) 40 (4.6%9) 89 (5.1%%)
Relative nisk (93% CD 062(044,088) 0520036075 0.57(043,0.76)
Pairwise comparison with
placebo p=0006 p<0.001 p<0.001

Abbrewiations: RLX = raloxifene; RLX060 = raloxifene 60 mg/day; REX120 = raloxifene 120 mg/day,
CI= confidence interval; N =all randomly assigned patients.

11.4.4.1.2. Non-vertebral Fractures

A secondary objective of the trial was to establish the effects of raloxifene on the incidence of
osteoporotic nonvertebral fractures, defined as a fracture at any of the following sites: clavicle,
scapula, ribs, sternum, sacrum, coccyx, humerus, forearm, carpus, pelvis, femur, patella, tibia,
fibula, ankle, calcaneus, tarsus, and metatarsus.
The following types of fractures were excluded from analyses: pathologic fractures, traumatic
fractures (that is, fractures that are the result of a motor vehicle accident, a beating, or of being
hit by a moving object), fractures of the skull, face, metacarpals, fingers, and toes. Sites were.
requested to confirm the fracture either by obtaining a radiologist's written report or by review of
the radiograph.
o There were no statistically significant differences among the three treatment groups in the
proportion of patients reporting at least one incident osteoporotic nonvertebral fracture
(Table GGGK.11.15).
o A Kaplan-Meier analysis of time to first nonvertebral fracture is presented in (Figure
GGGK.11.5).. '

-



b,

Clinical Review

{Bhupinder S Mann MO}

{NDA 22042}

{Evista® (Raloxifene hydrochloride, 60 mg}

Table GGGK.11.15. Osteoporotic Nonvertebral Fracture Results Overall and by Year (All
Randomly Assigned Patients, 48-Month Data) -

Placeba RLX060 RLX120
(N=2576) (N=255T) N=2572)
Overall Number (proportion) at least cne mudmt fracture 296 (11.5%) 290 (11.3%) 258 (10.0%)
(Year 0-4) Relative nsk (95% 8; %m 0.99(0.85, 1.15) 0.87(0.75,1.02)
Pairwise comparison p=0.866 p0.091
Overall Rumber (proportion) at least ane incident fracture 19(106%) - 170(10.7%) ~158.9%)
Sabstady I Relative nsk (95% mm;medmth placebo 096(0.79,1.17) 0.84(0.69, 1.03)
Pairwise conmparison with placcbo 0682 pa101
Overall ,  Number (proportion) g at least one incident fractare H7(132%) 120(13.6%) 106 (12 2%)
Sabstady I Relative nsk (95% cmnﬁ:g.owith placebo 1.03 (0.81,1.30) 092(0. 72, 118)
Pairwise comparisen with p 0820 053
Year0-1 Number (pmpclum) at least one incident fracture 96 (3.7%) 107 (4.2%) 87(3.4%)
Relative nsk (95% ed with placebo 1.12(0857,1.471)  0.91(0.683, 1207)
Pairwise compaiison with p ﬁ p=0460 0505
Year0-2 Number (proportion) at least one mdmt fracture 164 (6.4%) 158 (6.2%) 150 (5.8%)
Relative nsk (95% 097(0.786,1.199) 0920739, 1.135)
Pairwise comparison mmo 0782 p0423
Year 63 Number (propamm) ing at least one incident fracture 241 (94%9) 228(8.9%) 211 (8.3%)
Relafive nsk (95% ed with placebo 095(0.802,1.133)  0.88(0.735, 1.046)
Pairwise comparison with p=0.585 p0.144

Abbweviations: RILX060 = raloxifine 60 mg/day, R1.X120 =raloxifene 120 mg/day; CI= confidence mterval N = mumber of
randomly assigned patients.
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TIME TO EVENT CURVES FOR (OSTEOPOROTIC) HONVERTEBRAL FRACTURES
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Figure GGGK.11.5. Kaplan-Meier Analysis: Time to First Osteoporotic Nonvertebral
Fracture (All Randomly Assigned Patients, 48-Month Data)

11.4.4.1.3. New Vertebral and Any Nonvertebral Osteoporotic Fractures

A specified secondary endpoint in this study was the occurrence of any fracture. This was
evaluated by pooling adjudicated new vertebral fractures with any nonvertebral osteoporotic
fracture. Overall, there was a statistically significant decrease in the proportion of patients who
reported any incident fracture (new vertebral or osteoporotic nonvertebral) in both raloxifene
treatment groups and the pooled raloxifene group compared with the placebo group (p < 0.001)
(Table GGGK.11.16). -
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Table GGGK.11.16. New Vertebral and Any Nonvertebral Osteoporotic Fracture Results
(All Randomly Assigned Patients, 48-Month Data) -

Placeho RIX060 RIXI30  Poded BIX

Owrﬂﬂ& o of pafi e at loast WN=2576) (N=255T) =257 ®=5129)
* Proportion of patients reparting e
mcident fracture - 53000.9%) 438 (17.1%) 390 {15.2%) 828 (16.1%)
Relative risk (95% (I} compared with placebo 082(0.73,092) 073(0.64,082) 0.77(0.70,085)
Pairwise comparizon with placebo 0001 . . p<0001 . p<0.001
Substudy I (N=1689) (N=1672) N=1703) N=3379)
Proportion of patients ng at leagt
ﬁmompa. reportmg 2 e 260(15.4%) 211 (12.6%) 196 (11.5%) 407 (12.1%)
Relative risk (95% CT) cmn?::gowrﬂl placebo 0.820.69,097) 0.75(0.63, 089 078068, 090)
Pairwise comperizon with p! p=0.021 p<0001 p<0.001
grubsfwudy lIf pafients reporting at least ? ‘ ? ) 1759
on o a one
mcident fracture 19315%) 07Q5.6%) 194 (.39 421 (24.6%)
Relative rik (95% CO) omx?;:glom placebo 0.82(0.70,095) 0.71(061,083) 076067 087)
Pairwise ccrnpanisou with p p<0001 p<0.007 p<0.001

Abbreviations: RLX060 = raloxifene 60 mg/day; RLX120 = raloxifeae 120 mp/day, pooled RLX = raloxifene
60 mg and raloxifeme 120 mg combined; CT = confidencs interval; N = mmnber of randonaly assigned patients.
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11.4.4.2. Bone Mineral Density (BMD)

At 48 months, for every skeletal site measured, the mean percentage change in BMD from

baseline to endpoint in each raloxifene group was si

gnificantly greater than in the placebo group

(p<0.001 for the pair-wise comparisons between each raloxifene group and the placebo group)
(Table GGGK.11.17). These results are similar to the result observed at 36 months. -
Table GGGK.11.18 and Table GGGK.11.19 present the percentage change from baseline to

-endpoint in BMD for all skeletal sites for Substudy I and Substudy II patients, respectively.

Table GGGK.11.17. Summary of Percentage Change in BMD (From Baseline to Endpoint,

All Randomly Assigned Patients, 48-Month Data)

Femoxal Nack EMD
Trachanter BMD
Inter-Trockanter EMD
Werds Trisngle EMD

Hadial Ultradiatal EMD

Radieal Dietal 1/3 BMD

¥Whoke Body HMD

¢ Uaing ANOVA with Unranked data

Moun Percentnge

Meau Basslineg
Meoun Change
Hoan Porcentage

MHean Haxeline

Mean Change
Mean Percentage

MNeoan Bamaline
Mcan Changa
Msan Peraentage

Mean Boselina
Mean Change
Moan Feraentage

¥eoan Baseline
Maan Change
Mean Pergantage
Moan Baselina
Moan Change

Mean Perecntage

Moan Baseline

Msaxw Change
Mdan Psarcentage

Changa a.740 3.293a 3.36dc a.000
0.622 0.6258 0.621 6.110
~0.009 0. 094¢ Q.0060 0.000
Chega -1.296 4.7197a ¢.970a 9.000
0.556 0.55¢ a.s524 0.¢51
-0.308 0.G07c a.00da a.0400
Change ~0.815 1.294c 1.683a 0.090
9.837 0.838 0.836 0.921
~a.qQ10 0. 0060 ¢.0090 2.000
Change -1.148 0.746c 1.960a a.go00
J.459 0.462 0.460 0.456
-0.015 0.000q 4.001a 0.00Q
Change ~2.911 0.3%1c 0.590a 0.600
0.309 0.309 0.306 0.441
-0.006 0.602¢c 0.800a 0.000
Change -1.474 1.2112 0.65% ¢.000
0.541 0.543 0.54Q ¢.a07
~-0.008 0.001e 0.001c 0.900
€hange -0.809 0.336¢ 9.212a 0.000
0.893 0.891 0.888 0.606
-0.004 0.006¢ 8.005%a Q.000
Change ~0.474 0.762c 0.6%6a 0.000

a - pafrwise¢ comparison atatiatically significantly(p < .05} different from placebo
b - pairwiae¢ aoaparison statietically aignfficantly{p < 0.01} different £roam placehe
« - patrwize coupariaon atetiatically sigunificantlylp < 0.001] diffarent From placaka
4 - puirwise conmperisen of RLIOS0 statistically significantly {p < 0.05) different Eram RLX120

DATA FROM IMP.SA%.E318K. XCOGGESC. FINAL
PP .R3ISSKLYR. SASPGM (EKDVRLIP} X6 €46
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Table GGGK.11.18. Summary of Percentage Change in BMD (From Baseline to Endpoint,
Randomly Assigned Substudy | Patients, 48-Month Data)

Troatment Grongy
- —v——— - Ovarwil
Placeho RLXG60 RLX120 p-valuat

Lumhar Spine HMD Moau Raseline Q.821 ¢.a30 ¢.828 G.319
MNean. Change 0.004 0.026c ¢.0%4a o.00g%

Uesn Percontage Chenge . 0.46  3.19€«c 2,904 Q.000

Pemorel Rack HMI Meaan Hassline g.628 0.611 &.628 G.274
Muan Change -g.008 0.008a 0.00%a 0.00C¢

Koar Peraentage Change -1.33¢ 0.814c 1.093e g.000

Trachanter AMD Moan. Haseline g9.662 0.566 ¢.960d a.05§
Maan Change -0.00¢ 0.007a¢ ©.00%a @.000

Houn Percantags Change -0.728 1.324c¢ 1.7S4a °.0400

Inter-Trochanter HMD Nean Bameline 0.850 -~ 0.953 o.u4@ 0.56¢
Moan Change -3.010 0.006¢ 0.00% 9.q00

Masn Pearaentage Chenge -1.3127 0.832¢ 1.165a ¢.000

Warda Triangle HMD Moan Haseline 0.468  0.474 0.€72 ¢.1T1
Mears Change -0.016 8.000c  ¢.002a ¢.000

Mean Percentange Change -2.991 0.39%¢ ®.766a 0.ago0

Radial Ultradiatal HMD Mren Baseline 0.3112 0.314 0.311 0.601
Moan Change ~0.00% C.002¢c 0.001a ¢.gog

Mean Parcentage Chmage -1.670 1.32%c 0.821¢ 0.009

RBadial Dietal 1/31 EMD Mean Basaeline 0.548 0.549 0.545 .632

) Maan Change -8.005 -0.000c ¢.0Q0c 0.000
Moan Paraentage Chantge -0.873 0.087¢ 9.112a 9.000

Whole Hedy HMD Maan Baseline 0.896 0.899 0.892 ¢.397

Moan Change -0.004 0.00%« 0.04%a 0.600¢

Mean Parcentage Change -0.44@ 0.878q 0.582a ¢.000

4 Taing RNOVA with Unranked data

& - pairwise comparison atatistically aigmificantly(p < 0.05) different from plagebo

b - pairvise comparison stetiatically aignificantly (p < 0.01} different from placobo

@ - pairvise ccoparison statistically significantly(p < 0.001) different fram placabo

4 - peirwise comparizon of RLY060 atatistically significantly (p < 0.05) different From RIX130
DATA VREOM RNP.SAS.H1SX.MCGGGESC.FINAL

PMP.HISSI4TR. SASPGM (EMDVRLS1) Y6646

A% TN ET T
Yo boA
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Table GGGK.11.19. Summary of Percentage Change in BMD (From Baseline to Endpoint,
Randomly Assigned Substudy Il Patients, 48-Month Data)

Teat Placeba RLXG60 HLX12

Lambar Spine EMD Maan Bowelina 0.796 0.794 0.791
Woan Change N .0.030 0.027¢  ©.903Qa _
Hoan Peraentage Chauge 1.317 3.478¢ 1.831c

Fexarel Nack HND . Maun Haseline 0.€12 Q0.612 ¢.q08 0.582
Noan Change -0.00% 0.004ec 0.004c ¢.000
Mean Peraentage Change ~1.416 Q.763c 0.713c Q.a0o

Irockantar HND Mean Hasaline Q.548 0.543 0.537 €.202
Moan Change . =0.00§ 0.006e ¢.007¢ 0.000
Hean Percentage Change -2.044 1.708c 1.54ic G.000

Tuter~Trochenter EMD Mean Basaline 0.810 0.820% 9.013 9.616
Moan Change -0.010 0.004c 0.006a ¢.4900
Masn Peardentage Change -1.190 0.5870c 0.81%« q.g0a

Wards Triaugle EMD Moan Haweline Q.44  0.440 o.£37 0.768
Hoan Change -0.01¢ 0.00ic -0.000e 0.000
Mcen Percentage Change -2.750 0.398¢ 0.25Ta 0.000

Radiel Ultradistel EMD Mean Baseline 0.3101 ¢.297 0.29% 0.436
Mean Change ~0.004 0.0¢1hL -0.001 0.01§
Mean Pearaentage Change ~1.05¢ 0.962a 0.2321 0.032

Radisl Diatal 1/1 BED Waan- Baseline 0.833 a.829 ©.531 0.865
Meau Change ~-0.003 Q.004a 0.001x 9.001
Hean Parcemtage Chamge ~-0.672 0.897¢ 0.415b Q.000

Whole Bady EHMD Maan Baseline a.885 O.B74 ¢.881 Q.374
Moan Change ~-0.00% 0.0604¢ 0.006a 9.000
Moan Percen e Chenge -4.530 0.509¢ 0.685a 9.000

* Using ANQVA with Unranked data

a - pairwise conpariser atetiatically significeatly(p < 0.0§} different from placehe

b - pairvise couparison atatistically aignificantly(p < 0.01) diffarent from placeho

@ - paizeise couparisen atatietically significantly(p < 0.001) different fram Placebo

4 - pafcvisa conparisan of RLIG6{ statistically sigaificemtly (p < 0.05) differemt fram RLX120
DATA FROM BHP.ZAS.H1SX. XCGGGISC.FINAL

TP . B3ASEATR. EASPGM (SMDVRLS2Z) X6646
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11.4.4.4.1. Total (L-1 through L-4) Lumbar Spine BMD

Figure GGGK.11.6, Figure GGGK.11.7, and Figure GGGK.11.8 summarize graphically the total
(L-1 through L-4) lumbar spine BMD data: )
o In the placebo group, lumbar spine BMD increased by 0.50% at 12 months (p<0.001),
decreased slightly to an overall gain of 0.27% at 24 months (p=0.003), increased by
0.43% (p<0.001) at 36 months, and increased by 0.74% at 48 months (p<0.001)
compared with baseline. -
o Patients in the raloxifene 60-mg group had gains of 2.50% at 12 months, 2.85% at 24
months, 3.09% at 36 months, and 3.29% at 48 months (all within-group p<0.001).
o Patients in the raloxifene 120-mg group had gains of 2.67% at 12 months, 2.92% at 24
months, 3.12% at 36 months, and 3.26% at 48 months (each within-group p<0.001).

Each raloxifene group had significantly greater increases in lumbar spine BMD than the placebo
group at 12, 24, 36, and 48 months:

o The differences between the raloxifene 60-mg group compared with the placebo group
were 2.00% at 12 months, 2.58% at 24 months, 2.67% at 36 months, and 2.56% at 48
months (all pair-wise p<0.001).

o The differences between the raloxifene 120-mg group compared with the placebo group
were 2.17% at 12 months, 2.66% at 24 months, 2.69% at 36 months, and 2.52% at 48
months (all pair-wise p<0.001).

o The raloxifene groups were not significantly different from each other at any of the time
points. Similar results were seen for Substudy I (Figure GGGK.11.7) and Substudy II
(Figure GGGK.11.8) individually.

452



g

Clinical Reviéw
{Bhupinder S Mann MO}
{NDA 22042}

{Bvista® (Raloxifene hydrochiloride, 60 mg}

Total Lumbar Spine BB Corrected
Mean Change and Mean Percentage Charige

All Randomized Patients-1 OCF

Study H3SMC-GGGK  FINAL Data
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Figure GGGK.11.6. Mean Change and Mean Percentage Change in
Total Lumbar Spine BMD (All Randomly Assigned Patients, 48-Month Data)
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Tatal Lumbar Spine BIED Conrected

- Mean Change and Mean Percentage Change -
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Study HIS-MC-GGGK  FINAL Data
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Figure GGGK.11.7. Mean Change and Mean Percentage Change in Total Lumbar Spine
BMD (All Randomly Assigned Substudy | Patients, 48-Month Data)
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Total Lurnbar Spine BME Correcled
Mean Change and Mean Percentage Change-
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Sludy H3IS MC-GGGK FINAL Data
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Figure GGGK.11.8. Mean Change and Mean Percentage Change in Total Lumbar Spine
- BMD (All Randomly Assigned Substudy I Patients, 48-Month Data)
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11.4.4.4.2. Femoral Neck BMD

Femoral neck BMD data are summarized graphically in (Figure GGGK.11.9, Figure
GGGK.11.10, and Figure GGGK.11.11).

o In the placebo group, femoral neck BMD increased by 0.08% at 12 months (within-group
p=0.407), then decreased below baseline by 0.38% at 24 months (within-group p<0.001),
and further decreased by 1.16% at 36 months and by 1.30% at 48 months (within-group
p<0.001) compared with baseline.

o The raloxifene 60-mg group had gains of 1.35% at 12 months, 1.49% at 24 months,
0.94% at 36 months, and 0.80% at 48 months (all within-group p<0.001).

o The raloxifene 120-mg group had gains of 1.45% at 12 months, 1.81% at 24 months,
1.25% at 36 months, and 0.97% at 48 months (all within-group p<0.001).

o Similar results were seen for Substudy 1 (Figure GGGK.11.10) and Substudy II (F igure
GGGK.11.11) individually.
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Figure GGGK.11.9. Mean Change and Mean Percentage Change in Femoral Neck BMD -
(All Randomly Assigned Patients, 48-Month Data)
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Figure GGGK.11.10. Mean Change and Mean Percentage Change in Femoral Neck BMD
(All Randomly Assigned Substudy | Patients, 48-Month Data)
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Figure GGGK.11.11. Mean Change and Mean Percentage Change in Femoral Neck BMD
(All Randomly Assigned Substudy Hl Patients, 48-Month Data)

459



b

Clinical Review

{Bhupinder S Mann MO}

{NDA 22042}

{Evista® (Raloxifene hydrochloride, 60 mg}

11.4.4.3. Biochemical Markers of Bone Metabolism

For change and percentage change in biochemical markers of bone metabolism, the distribution
of residuals using ANOVA with unranked data were generally found to be non-normal. Thus, to
best evaluate the central tendency, the median and statistical significance from ANOVA with
ranked data is presented. Table GGGK.11.20 summarizes the median baseline and percentage
change from baseline to endpoint for each biochemical marker of bone metabolism.

o Compared with the placebo group, raloxifene-treated patients had statistically significant
median decreases in total osteocalcin, bone-specific alkaline phosphatase, carboxy-
terminal pro-peptide of type I pro-collagen, urinary type I collagen fragment-to-creatinine
ratio, calcium/creatinine ratio, 25-hydroxy vitamin D, and total alkaline phosphatase,
respectively, at 48 months.

Table GGGK.11.20. Summary of Biochemical Markers of Bone Metabolism (Median
Baseline and Percentage Change, From Baseline to Endpoint, Randomly Assigned
Biochemical Markers of Bone Metabolism Subset Patients)

-------------------------- ovarall
Tait Blacebo RLXQ60 RLX120 p-valua*®
Qateocalcin - ug/L Medtan Aaseline 24.000 24.100 24.800 ¢.148
Median Change -2.000 -§.400a -7.400cd <0.001
Nedian percentige Change -8.871 -26.24¢ -311.10cd <0.00%
Bome-Specific Alkalina Phosphatase ug/L Mgdlan Basaltne 15.70¢ 15.800 15.800Q Q.774
Medlan Change -2.9a0 -~5.380c -S5.245a <0.001
Madian Percantaga Change -19.89 -35.22c -35.86c <0.001
Carboxy-Terminal Propeptide of Type I procoilagenm ng/ml Msdian Raselineg 115.00 114.3% 116.00 d.930
Madian Change 10.000 3.oq0c 3.000c <0.0g01
Medtan Percentage Change B8.947 . 2.564c 2.727¢ <0.001
Urinary Type I Collagen Pragment to Creatinine Ratio ug/mxert  Medtian Baseiine 244.47 263.40 247.30 0.179
Median Change -19.16 -@1.20c -75.31c <0.001

Median Percentage Change ~-8.31¢ -14.23¢ -3J1.76c <0.501

Calclun/Creatinine Ratio nM/m¥ Median saseline Q.430 0.430 ¢.400 0.283
Madlan Change 0.000 -0.030dD -0.030a 0.013

Median Percentage Change 0.000 -8.323a -11.70m 0.02%

PTH-Intact PooL/L Medlan Bageline 31.07¢ 3.9000 J.100a 0.070
Median Change . 0.100 0.400c 0.400c <0.001

Keatan Percentage Change 3.410 13.636c 13.188C  <0.001

25-HBydroxy Vitamin D amol /L Medlan Baseline 74.000 75.000 74.000 0.179

Wedian Chaunge 14.000 10.000c 10.000c <0.001

Medlan Percantiga Change 19.750 I4.€15C 14.20¢c <0.001

Total Alxaline Phoephatase . /L Kedian Bageling T4.00Q 74.000 73.000 9.27¢9

Hadian Change 0.000 -8.000c -9.000cd <0.001

Meaian Percentage Change Q.008 -11.39¢c -13.325cd <0.00%1

* Using AROVA with Ranked data

a - parrwide comparison statisticaily flgnificantiy(p < 0.05) diffarent from placebo

b - pafrwise comparison atatistically sigaificantly(p < 0,01) different from placebo

¢ - patrwige comparison statiastically significantly(p < 0.001) different from placebo

4 - pairwige comparison of RLX060 statistically aiguificantly (p < 0.05} different from RLX120 .
PTH Intact ana 25-Eydroxy Vitamin D data wére collected in Visit 2 and 4 oaly

DATA FROK IO@®.SAS .HISN.NCGGAXSC. FINAL

R HISSKAYR. SASPCM (HMELI SRR} X4646

460



o

b,

Clinical Review

{Bhupinder S Mann MO}

{NDA 22042}

{Evista® (Raloxifene hydrochloride, 60 mg}

11.4.5. Serum Lipids and Biochemical Markers of Cardiovascular

Risk

For change and percentage change in biochemical markers of cardiovascular risk, the distribution
of residuals using ANOVA with unranked data was generally found to be non normal. Thus, to
best evaluate the central tendency, the median and statistical significance from ANOVA using
ranked data is presented. T -

o

Compared with the placebo group, raloxifene-treated patients had statistically significant
median decreases of 5% to 6%, 8% to 10%, and 10% to 12% in total cholesterol, low-
density lipoprotein-cholesterol (LDL-C), and fibrinogen, respectively, at 48 months.
There were also statistically significant decreases in LDL-C/high-density lipoprotein-
cholesterol (HDL-C) ratio and apolipoprotein B in patients treated in both raloxifene

-groups compared with the placebo group.

Statistically significant differences in the baseline to endpoint change in triglyceride
concentrations were observed in both raloxifene treatment groups compared with
placebo-treated patients (p=0.004). :
No statistically significant differences were observed for total HDL-C or hemoglobin Alc
(HbA1¢).

A statistically significant median increase of 2% in apolipoprotein A1 was observed in
both raloxifene groups compared with the placebo group.

The consistent lowering of total cholesterol, LDL-C, LDL-C/HDL-C ratio, and
fibrinogen suggests that raloxifene might reduce the risk for major cardiovascular events.
(Reviewer Comments: RUTH trial did not support this, however.)

Table GGGK.11.21 summarizes the median baseline, change, and percentage change from
baseline to endpoint for each of these biochemical markers of cardiovascular risk.
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Table GGGK.11.21. Surhmary of Serum Lipids and Biochemical Markers of

Cardiovascular Risk (Median Baseline, Change, and Percentage Change From Baseline
to Endpoint, All Randomly Assigned and Randomly Assigned Biochemical Markers of

Cardiovascular Risk Subset Patients, 48-Month Data)

Tatal Cuolestarol

EDI Cholamterol

HDL Cholestarcl

LDL/BDL Ratio

Apolipoprotein K1

Apolipoprotein B

Triglycarida

Fibrinogaen

Earoglabin ALC

ol /L

meol/L

g/L

g/n

mol/L

g/L

4 Uaing ANOVA with Ranked data
a - patrvise comparison statistically significantly(p < 0.05) dirferent from Pplacabo
b - pairvise compariscn statigticaily significantly{p < 0.01} different from placebo
© - pairvige coxparison gtatiaticaliy signiricantly(p < 0.001) different from placebo
4@ - pilrwise compariscn of RLIXA60 astatistically gignificantly (p < 0.05) difrferent from RLX120
DATA FROM RMP.SAS.HISM.KXCGGGKSEC.#INAL
BMP . HISSE4AYR.SASPGM{LPOISER) X6646

Kadtan
Msdian
Medtan

Nedtan
Madtan
Madtan
Madian
Medtan
Madian

Medtan
Nedian
Madian

Median
Medtan
Maclian
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-------------------------- Qverail
Placeba RLIDEQ RLX110 p-value*

Busaline €.077 6.100  €.051  0.312e
Change -9.103 -0.410c -0.46604 <0.001
Percentage Changa -1.780 <6.704c -7.86Icd <0.001
Basaeline 4.008 4.008 3.sa0 8.267
Change ~0.100 -0.420c -0.817cd <0.0G0I
Parcentage Change ~2.€18 -20.64c -13.2@cd <0.001
Baseline 1.500 1.520 1.50¢ 9.559
Change 0.as82 0.0512 9.051 0.485
Parcaentagae Changa 3.57% 3.980 3.188 0.6T4
Hasaeline 2.708§ 2.4¢0 2.630 a.634

1] -0.122 -0.319c -0.4180a <0.001
Percantige Change ~4.860 -14.450 -1€.766a <0.001
Haseline 1.540 1.S8E6 1.540 8.75¢%
Change -0.010 0.040¢ ¢.040c <0.001
Parcentage Chinge -Q.769 2.6¢€c 2.540¢ <0.001
Baseltne 1.480 1.4€0 1.47¢ Q.398
Change -0.460 -0.170a¢ -C.190Q <0.001
Parcentage Change -S.7a3 -Il.59¢c -li.40¢C <0.001
Haseline 1.110 l.061a 1.061a 0.042
Change ~-0.030 0.0l0b 0.011c ¢.002
Parcentage Change -2.68%7 a.371a 1.2910 Q.004
Baseline 3.385 3.315¢0 3.350 o.85¢
Change -0.080 -0.430c -0.470C <0.00%
Parcantage Change ~2.332 -12.39¢ -14.14cC <Q.001
Baseline 0.057 0.057 0.087 0.70%
Change -0.001 -0.001 -0.001 Q.26
Parcentage Change -1.667 -1.754 -1.714 0.267
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11.4.5.1. Triglyceride Concentration

Statistically significant median percentage changé increases in triglyceride concentrations were
observed in both raloxifene treatment groups compared with the reduction observed in placebo-
treated patients (p=0.004) (Table GGGK.11.21).

o

o}

Analyses of variance with unranked data revealed similar results.

A categorical analysis was performed comparing the proportion of patients at different
levels of triglyceride concentration increases among the three treatment groups. This
analysis showed that a small increase in mean triglyceride concentration in the raloxifene
groups was due to a statistically significantly greater proportion of patients with
triglyceride increases >1 mmol/L in the raloxifene groups compared with the placebo
group (overall p=0.036) (Table GGGK.11.22). However, this statistical significance was
not observed for patients with higher changes (a change of >2 or >3 mmol/L).
Subgroup analyses were performed to assess if a treatment-by-baseline interaction
effect was present for percentage change in triglyceride concentrations (Table
GGGK.11.23). For percentage change, an ANOVA with treatment-by-baseline-tertile
interaction effect on ranked data was performed. At the 0.10 level of statistical
significance (two-sided), a treatment-by-baseline-tertile interaction effect was found for
percentage change in triglyceride concentrations (p=0.054).

o Patients with high values at baseline (in the upper tertile) had the greatest
decrease in triglyceride concentration among all three treatment groups.

o For patients in the upper tertile, the percentage change decrease in the tri glyceride
concentration was significantly greater in the placebo group compared with the
raloxifene 60-mg group (p=0.002).

Subgroup analyses were also performed to assess if treatment effect was modified by
baseline body mass index (BMI). The treatment-by-BMI interaction effect was
significant (p=0.01; Table GGGK.11.24).

o For patients in the upper tertile, there were significant percentage change
increases in the raloxifene 60-mg group compared with the placebo group
(p=0.007).

o For patients in the middle tertile, the percentage change decrease in the
triglyceride concentration was-significantly greater in the placebo group
compared with the raloxifene 120-mg group (p<0.001). -

For the percentage change in triglyceride concentration, a subgroup analysis was also
performed to assess if treatment effect was modified for patients with baseline diabetes
(defined as either a preexisting condition of diabetes mellitus, a baseline fasting glucose
>7.78 mmol/L, or baseline hypoglycemic use) (Table GGGK. | 1.25).

o No significant treatment-by-baseline-diabetes interaction was observed for
percentage change in triglyceride concentration.
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Table GGGK.11.22. Threshold Analysis of Triglyceride Concentration (Baseline,

Endpoint, and Change, Randomly Assi

Subset Patients, 48-Month Data)
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Table GGGK.11.23. Analysis of Percentage Change in Triglyceride Concentrations by
Baseline Tertiles (Randomly Assigned Biochemical Markers of Cardiovascular Risk

Subset Patients, 48-Month Data)
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Table GGGK.11.24. Analysis of Percentage Change in Triglyceride Concentrations by
Baseline BMI Tertiles (Randomly Assigned Biochemical Markers of Cardiovascular Risk

Subset Patients, 48-Month Data)
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Table GGGK.11.25. Analysis of Percentage Change in Triglyceride Concentrations by .
Patients’ Baseline Diabetes Status (Randomly Assigned Biochemical Markers of
Cardiovascular Risk Subset Patients, 48-Month Data)
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Subgroup Madtan  Within Retwean Nedian  Within Hetwean
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| 11.4.6. Cognitive and Neuropsychomotor Assessment

The effect of raloxifene on different aspects of cognitive and neuropsychomotor function was
assessed using the cognitive and neuropsychomotor test and MAPS (cognitive function mapping)
batteries. In addition, the effect of raloxifene on the number of falls and near falls was assessed.
The Dementia Diagnostic Evaluation (DDE) was used to determine the effect of raloxifene on
the prevalence of Alzheimer’s disease, dementia associated with cerebrovascular disease, and all
causes of dementia.

A majority of sites performed one or more of the tests in the cognitive and neuropsychomotor
test battery. This battery included six tests of cognitive function and four tests of
neuropsychomotor function: The Affective Rating Scale, The Short Blessed, The Trail Making A
and B, The Word List Memory and Recall, The Word List Fluency,

The Static Test, The Muscle Strength, and The Gait Assessment (refer to Appendix 16.1.1,
Protocol GGGKIf] for a detailed description of each test).

There were no overall statistically significant differences among the three treatment groups in the
change or percentage change from baseline to endpoint using ANOVA with unranked data for
any of the cognitive and neuropsychomotor batteries tests.

For the US sites only, there were two cognitive and neuropsychomotor batteries tests that
showed a statistically significant difference overall in the change or percentage change from
baseline to endpoint. There was a statistically significant overall difference among the three
treatment groups for Affective Rating Scale score percentage change from baseline to endpoint
using ANOVA with unranked data for US sites only (p=0.010).

There was a significantly greater decrease in the percentage change from baseline to endpoint for
the placebo group compared with the increase observed in the raloxifene 120-mg group
(p<0.010). There was a statistically significant overall difference among the three treatment
groups for Short Blessed Test Time percentage change from baseline to endpoint using ANOVA
with unranked data for US sites only (p=0.045). There was a significantly greater increase in the
percentage change from baseline to endpoint for the raloxifene 60-mg group compared with the
placebo group (p<0.05).

11.4.6.1. Falls

In addition to the neuropsychomotor tests, the number of times a patient fell and the number of
times that a patient nearly fell between visits were also recorded for all patients in the cohort. For
the purpose of this study, a fall was defined as falling and landing on the ground, floor, an object,
or stair with or without the patient attempting to catch herself. A near fall was defined as
catching oneself during a fall, thereby preventing falling all the way to the floor.

At baseline, there was no overall statistically significant difference among the three treatment
groups in categorical analyses in the proportion of patients reporting falls, near falls, or falls and
near falls combined during the 12 months prior to randomization. A fter randomization, a total of
4728 (61.4%) patients reported falling at least once.and 3004 (39.0%) patients reported at least
one near fall during the 48-month interval. There were no overall statistically significant -
differences among the three treatment groups in categorical analyses in the proportion of patients
reporting falls and near falls.
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11.4.6.2. MAPS Battery

In order to better delineate the effects of raloxifene on different domains of cognitive function,
the MAPS battery of tests (Weingartner et al. 1983a; Weingartner et al. 1983b; Weingartner et al.
1992; Weingartner et al. 1993; Maki et al. 1999) was employed at two study sites in the United
States. This battery included The Attention Vigilance Test, Vigilance Recall, Vigilance
Recognition, Fragmented Pictures, Buschke, Category Retrieval 6 Versus 6 Recall, and 6 Versus
6 Recognition (refer to Appendix 16.1.1, Protocol GGGK[g] for a detailed description of each
test). Sites that performed the MAPS battery were exempted from conducting the cognitive and
neuropsychomotor tests described previously.

There were no overall statistically significant differences among the three treatment groups for
Attention/Vigilance, Vigilance Recall, Fragmented Pictures, Category Retrieval, and 6 Versus 6
Recall at endpoint adjusted for baseline (using analysis of covariance [ANCOVA]) or in the
change from baseline to endpoint (using ANOVA). Pair-wise comparisons with unranked data
revealed no statistically significant between-group differences.

The Buschke consists of two scores, mean number correct from Trails 1-3 and mean consistency
score from Trails 2-4. There was a statistically significant overall difference among the three
treatment groups for mean number correct from Trails 2-4 in the change from baseline to
endpoint (using ANOVA) with unranked data. Pair-wise comparisons with unranked data
revealed statistically significant between-group differences for mean number correct from Trails
1-3 and 2-4 in the change from baseline to endpoint (using ANOVA) with unranked data (both p-
values<0.05). Pair-wise comparisons with unranked data also revealed a statistically significant
between-group difference for mean number correct from Trails 2-4 at endpoint adjusted for
baseline (p<0.05). ‘

11.4.6.3. Dementia Diagnostic Evaluation

Patients who met criteria for the DDE underwent an evaluation consistent with the NINCDS-
ADRDA criteria (Appendix 16.1.1, Protocol GGGK[g] Attachment GGGK.18). This evaluation
established the cognitive status of patients using the following categories: cognitively normal,
mild cognitive impairment, Alzheimer’s disease (AD), dementia associated with cardiovascular
disease, other type of dementia, and dementia type indeterminate. The DDE consisted of two
parts. Part I included interviews with the patient and caregiver (if appropriate), a medical )
history, physical and neurological examination, and a battery of cognitive and other tests. Part 2
consisted of cognitive laboratory tests which included fluorescent treponemal antibody (FTA),
vitamin B12, serum folate and thyroid-stimulating hormone (TSH), and a brain computed
tomography (CT) or magnetic resonance imaging (MRI) scan without contrast, in order to define
the type of dementia (Appendix 16.1.1, Protocol GGGK[g] Section 3.9.1.1.1 contains a detailed
description of DDE Parts 1 and 2).

Data collected from the DDE was assessed primarily for the purpose of evaluating the effect of
treatment with raloxifene on the prevalence of derientia and not for adverse events. Cognition- -
related adverse events (eg, dementia) were recorded at the discretion of the investigator based on
the review of the Dementia Adjudication Committee and/or consulting clinician assessments.
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Adverse events were routinely collected and reported by questioning the patient at each return
visit (Appendix 16.1.1, Protocol GGGK[g] Section 3.9.4.2).

The results of the DDE were used by the Dementia Adjudication Committee to asséss cognitive
status of patients completing both Parts 1 and 2 of the DDE. If dementia was present, the
Dementia Adjudication Committee assessed the type of dementia according to the previously
indicated definitions. The criteria for the clinical diagnosis of AD were based on NINCDS-
ADRDA criteria (Appendix 16.1.1, Protocol GGGK{[g] Attachment GGGK. 18).-If dementia was
present, the Dementia Adjudication Committee also determined if cognitive impairment
preceded initiation of study medication.

11.4.6.3.1. Dementia Diagnosiic Evaluation Assessment

Table GGGK.11.26 summarizes the characteristics of the patients who participated in the DDE.
There was no difference among the thiee treatment groups in terms of demographics at baseline.

Table GGGK.11.26. Demographics for Dementia Data (All Randomly Assigned Patients,
48-Month Data)

Placeba RLX060 RIX110

(N=250) (N=153) (N=243) p-value
Age : ' 67.99 68.02 67.99 0.873
Height 15827 157.79 158.40 0.875
Weight 62.96 6376 6412 0405
BMI 2517 25.69 3559 0.330
Years PMP 2038 20.29 19.97 0.641
Years of Education 1041 9.89 10.34 0426
Current Smoker (YES) 45 (18.1% 46 (18.3%, 37(15.4%) 0.644
Family History of OSTPRS (YES) 33Q1.2%) 68 (26.9%) 37 (23.5%) 0.173
Family History of Breast Cancer (YES) 31 (12.4%) 30 (11.9%) 23 (10.3%) 0.697
Hysterectomy (YES) 37 (22.8%) 63 (249%) 63 25.9%) 0.712
Previous Uze of HRT (YES) 71 (28.4%3) 70 27.7%) 75 (30.9%) 0823
Previcus Use of THIAZ Diuretics (YES) 25 (10.0%%) 37 {14.6%%) 26 (10.7%) 0.141
Previous Use of Systemic Fluorides (YES) 1(0.4% 9 (3.6%) 5(21%) 0.021
Previous Use of Bisphosphonates (YES) 7(2.8%) 4 (1.6%) 4 (1.6%) 0.551

Prior Awareness of OSTPRS(YES) 93 (38.0%) 95 (37.5%) 86 (35.4%) 0815
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Table GGGK..11.27 summarizes the results of the effect of raloxifene on the prevalence of
Alzheimer’s disease and all causes of dementia. Note that all the analyses in this section use the
: patients who belong to the participated sites and were still in the trial at Visit 7 (total 6064
patients). ' ,
o There were no statistically significant differences among the three treatment groups in
either Alzheimer’s disease or the dementia category (regardless of whether it was a
preexisting case or a treatment-emergent case). = . - -

Table GGGK.11.27. Dementia Diagnostic Data
Randomly Assigned Subset Patients
H3S-MC-GGGK 48-Month Data

Placebe RLX060 RLX120
Cagnitive Category ’ N=2046)p {(N=20600) (N=2018)2
Alzheimer’s disease Proportion of patients reported having 1 (0.0%) 3¢0.2%) 502%)
Treatment-emergent Relative risk (95% CI) compared with placebo 307(032,295) 507(0.59,434)
Pairwise comparison with placebo p=031 p=0.10
Alzheimer’s disease Proportion of patients reparted having 150.7%) 13 (0.7%) 8(0.4%)
All cages Relative risk (95% CI) compared with placebo 0.89(042,189) 0.54(0.23,1.27)
" Pairwise comparison with placebo p=0.75 p=0.15
Dementia Proportion of patients reported having 18(0.9%) 16 (0.8%) 15 (0.7%)
Relative risk (93% C1) compared with placebo ) 091(0.47,1.78) 0.85{0.43,1.67)
Pairwise comparison with placebo =078 p=0.63
Abbreviati CI=confidence interval; N = number randomized; REX060 = raloxifense 60 mg/day; RI.X120 = raloxifene 120-mg/day.

2 Includes patients. who were still ongoing at Visit 7.
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11.4.7. Drug-Drug and Drug-Disease Interactions

Concomitant medications that might confound the interpretation of efficacy and safety analyses
were grouped by class based on anatomic therapeutic class (ATC). Table GGGK.11.28 lists each
class, along with the proportion of patients in each treatment group who reported the use of any

medication in that class.

o At baseline, there were statistically significant differences among thethree treatment
groups in the reported use of hypoglycemic and hypolipidemic agents.

o There were 169 patients in the placebo group, 222 patients in the raloxifene 60-mg group,
and 181 patients in the raloxifene 120-mg group reporting the use of at least one
hypolipidemic agent at baseline (p=0.010).

o There were 32 patients in the placebo group, 55 patients in the raloxifene 60-mg group,
and 40 patients in the raloxifene 120-mg group reporting the use of at least one
hypoglycemic agent at baseline (p=0.034).

Table GGGK.11.28. Baseline Use of Concomitant Medications That Might Confound the
Interpretation of Efficacy and Safety Analyses (All Randomly Assigned Patients, 48-

Month Data)

Placebo RLX060 RLX120
Class N=2576 N=2557 N=2572 p-valae
Estrogens 128(50%) 108 (42%) 124 (48% 0.408
Nonestrogenic bone-active drugs 158(6.2%)  155(6.1%) 183 (7.0%) 0339
Hypolipidemic agents 169(6.6%)  222(8.7%) 181 (7.0%) 0.010
Progestinstandrogens 2(0.1%) 2 (0.1%) 6 (0.2%) 0.203
Hypoglycemic agents 32(1.2%) 55 (2.2% 40 (1.6% 0.034
Antiseizure medications 14 (0.5%) 16 (0.6%) 22 (0.9%) 0367
Corticosteroids » 120 (4.7% 111 (43%) 130 (5.1%) 480

Abbreviations: RLX060 = raloxifene 60 mg/day; RLX120 = raloxifene 120 mg/day, N = number of

randonily assigned patieats.
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At baseline, the number of women who had received prior hormone replacement therapy

(HRT) was similar across treatment groups.
o The treatment effect of raloxifene was similar for patients with and without prior use of
HRT (p=0.597 for pooled raloxifene groups versus placebo).

Table GGGK.11.29 presents the relative risks for invasive breast cancer according to previous
HRT status. - R

Table GGGK.11.29. Invasive Breast Cancer Incidence in Patients with Prior Hormone
Replacement Therapy (All Randomly Assigned Patients, 48-Month Data)

Relative Risk (95% CT}
Placebo Paoled Raloxifene (Ralaxifene vs Placeho)
Total lavasive Cases n=2576 n=35129 0.28(0.16,047)
Number of cases =38  Number of cases = 21
Incidence = 1.48% Ineidence 0.41%
Prior Use of HRT? n=738§ n=1497 © 0.23(0.09, 0.56)
Number of cases =15  Number of cases =7
Incidence = 2.03% Tncidence = 0.47%
No Prior Use of n= 1833 n=3614 031 (0.16, 0.60)
HRT Number of cases =23  Number of cases = 14

Incidence = 1.25% Incidence = 0.39%
2 Patients received various types of HRT.
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Concomitant use of other osteoporosis medications, including bisphosphonates, calcitonin, or
fluorides (excluding marketed raloxifene), was allowed as indicated during the extension phase
of the study. Patients taking these medications were allowed to continue concomitant use of the
double-blind study medication.

o After 48 months of treatment, there was a statistically significant difference among the
three treatment groups in the reported use of non-estrogenic bone-active drugs (p=0.007)
and hypolipidemic agents (p=0.001) (Table GGGK.11.30): fewer patients were on non-
estrogenic bone-active agents in the raloxifene groups than in the placebo group.

Table GGGK.11.30. Post-baseline Use of Concomitant Medications {Visits 3 through 12)
That Might Confound the Interpretation of Efficacy and Safety Analyses (All Randomly
Assigned Patients, 48-Month Data)

Placebo RLX0(60 RLX120
Class N=2576 N=2557 N=25T2 p-value

Estrogens - 324 (12.6%) 280 (11.0%) 303 (11.8%) 0.195
Nonestrogenic bone-active drugs 408 (15.6%) 332 (13.0%) 347 (13.5%) 0.007
Hypolipidemic agents 369 (14.3%) 345 (135%) 282 (11.050) 0.001
Progestins/androgens 30 (120 21 (0.8%) 18 (0.7%) ¢.185
Hypoglycemic agents 357 Q%) 76 (30%) 63 (4% 0210
Antiseizure medications 39 (15%) 5S4 Q1% 56 (Q2%) 0.163
Carticosteroids 633 (253%) 680 (26.6%:) 686 (26.7%) 0481
Abbreviations: RIX060 = raloxifene 60 mg/day; RLX120 = raloxifine 120 mg/day; N = number of

randotuly assigned patients.
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11.4.7.1. New Bone-Active Agents after 36 Months

During the extension phase of the study, there was a statistically significant difference among the
three treatment groups in the reported use of non-estrogenic bone-active drugs
(p<0.001) (Table GGGK.11.31). .

Table GGGK.11.31. New Bone-Active Agent Use after. 36 Months (All Randomly Assigned
Patients, 48-Month Data)

Placebe .  REX060 REX120

Bone-Active Agent Usage N=2576 N=12557 N=2572 p-value

Visit 1 through Visit 9 299 27 285 0516

Visit 10 through Visit 12 315 243 253 <0.001

New agent usage after Vigit 9 145 89 91 <0.001

Abbreviations: N = number randomized; RLX060 = raloxifene 60 mg{day, RLX120 = raloxifene 120
mg/day.
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11.4.7.2. Subgroup Analyses for Bone-Active Agents

During the fourth year of the study, a subgroup analysis was conducted to assess the effects of
permitted non-estrogenic bone-active drug use on vertebral and nonvertebral fracture risk
reduction, the percent change in lumber spine and femoral neck BMD, the percent change in
osteocalcin, and bone-specific alkaline phosphatase.

o After 43 months of treatment, no statistically significant treatment-by-subgroup
interaction was observed among the three treatment groups on these efficacy parameters
in those who did versus those who did not use allowed bone-active agents (Table
GGGK.11.32).

Table GGGK.11.32. Treatment-by-Subgroup Interaction Analyées for Bone-Active Agent
Usage (All Randomly Assigned Patients, 48-Month Data)

Interactian

Variable p-valae

F racturesa -

New vertebral fracture ' 0.82

New climical vertebral fractare ¢.83

Total nonvertebral fractare 0.78

Bone Mineral Densityd

Lumber spine BMD 0.83

Femoral neck BMD 0.98

Biocheinical Markers of Bone Metabolism©

Osteocalcin 038

B3AP 0.56

Abbreviations: BMD = boue mineral density; ANOVA = analysis of variauce; BSAP = bone-specific
alkaline phosphatase.

a For vertebral and nonvertebral fracture risk reduction, subgroup analyzes were performed using the chi-
square test.

b For BMD, a generalized linear mod