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7 INTEGRATED REVIEW OF SAFETY
7.1 Methods and Findings
Data sources:

o Placebo-controlled raloxifene trials: RUTH, MORE, and CORE
o Post-marketing information provided by the sponsor
o Active-control raloxifene trial: STAR (Please see Dr. Cortazar’s Review)

Safety assessment:

o Incidence rates of AEs were compared between the study arms in the placebo-controlled
trials.
o AEs occurring at a high frequency (> 2%) were noted and compared between the
placebo and treatment arms
o SAEs, especially those with a known association to SERMs (tamoxifen and
raloxifene) were looked for and compared—irrespective of the % incidence

Reviewer Comments: The primary endpoints for all of the controlled clinical trials in this sNDA
were efficacy endpoints—accordingly, the sample size in each trial was determined based on the
expected rates of efficacy events in the experimental and the control arms. Therefore, statistical
significance ftesting of safety events is not highly reliable and conclusive: risk of both type 1 and
type 2 errors is high. Safety conclusions have to be made considering these limitations of
analyses of the submitted trials data, and the data from other sources (eg, known class effects,
post-marketing data, etc.).

Major findings:
Safety Observations Consistently Observed

Venous thromboembolic event (VTE): A statistically significant increase in serious but
uncommon VTEs (deep vein thrombosis [DVT], pulmonary embolism [PE], and other VTEs)
was observed in the raloxifene arms (compared with the placebo arms) in RUTH (44% increase)
and MORE (89% increase) trials.

Numerical increases in the incidence of DVT and the incidence of PE (DVT and PE events
counted separately rather than under single VTE events category) were observed in raloxifene
(compared with placebo) assigned patients in RUTH, MORE, and CORE (statistically significant
for DVT in MORE). '

o VTEs are reflected in the current United States (US) label under the Contraindications
and Warnings sections.

69



Clinical Review

{Bhupinder S Mann MO}

{NDA 22042}

{Evista® (Raloxifene hydrochloride, 60 mg}

Cancer: There were no statistically significant differences in-the incidence of endometrial
cancer, uterine sarcoma, ovarian cancer, or other cancers in raloxifene (compared with placebo)
assigned patients.

All-Cause Mortality: There were no statistically significant differences in the incidence of all-
cause mortality in raloxifene (compared with placebo) assigned patients.

Hot flushes, leg cramps, and peripheral edema: There were statistically significant increases
in the incidences of hot flushes, leg cramps (muscle spasms), and peripheral edema in raloxifene
assigned patients in RUTH and MORE. There was a higher incidence of hot flashes and leg
cramps in CORE.

o Hot flushes, leg cramps, and peripheral edema are reflected in the current US label.
Safety Observations in RUTH only

Death due to stroke:
o In RUTH a statistically significant (p=0.0499) 49% increase in the incidence of the death
due to stroke was observed in raloxifene (compared with placebo) assigned patients.
o No such increase was observed in MORE.
o An increase was observed in CORE but was not statistically significant.

Note that MORE and CORE enrolled patients with osteoporosis who were at a much lower risk
for cardiovascular (CV) events than the RUTH patients—based on the baseline cardiovascular
risk factors).

In RUTH, raloxifene treatment did not increase the incidence of coronary events, all-cause
mortality, death due to a CV event, or cerebrovascular events, including all strokes. Additionally,
raloxifene did not increase the incidence of early CHD events.

No single risk factor could statistically identify which patients treated with raloxifene would
experience a death due to stroke. Based on clinical judgment, the risk factors of previous atrial
Jibrillation, stroke, or transient ischemic attack (TIA) might have contributed to the increased
incidence of death due to stroke in RUTH raloxifene-assigned patients.

o Lilly has proposed that a warning statement be added to the US label reflecting that an
increase in death due to stroke was observed in women with documented CHD or at
increased risk for coronary events. It was also proposed that the warning include a
statement that the benefit/risk balance of raloxifene should be considered in
postmenopausal women with a history of stroke or other significant stroke risk factors,
such as atrial fibrillation and TIA.

Cholelithiasis: In RUTH, there was a statistically significantly greater incidence of cholelithiasis
in raloxifene- compared with placebo-assigned patients (3.3% versus 2.6%).
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This increase was not statistically significant in MORE or CORE.

There were no statistically significant differences in the incidence of cholecystitis or
cholecystectomy in raloxifene- compared with placebo-assigned patients in RUTH,
MORE, or CORE.

[t is proposed that cholelithiasis be added to the US label AE section.

7.1.1 Deaths

Mortality in the placebo-controelled trials

The incidence of all-cause mortality was lower in MORE and CORE than in RUTH. Given the
population of patients studied in RUTH (women at high-risk for CV disease), this result is not
surprising.

RUTH

One of the secondary objectives of RUTH was to assess whether raloxifene changed the
incidence of all-cause mortality. Death was an adjudicated study endpoint. Results of the all-
cause mortality analysis and the analyses of dearh due to specific causes for RUTH are shown in
the following figures and tables.

o The all-cause mortality incidence was lower in the raloxifene- than placebo-assigned

patients, but this difference was not statistically significant.

o Deaths were classified into CV and non-CV causes.

(¢]

o Compared to the placebo group, there was no statistically significant increase or
decrease in the incidence of deaths due to CV causes in the raloxifene group;
however, there was a statistically significant decrease in the incidence of deaths
due to non-CV causes in the raloxifene group. '

Cardiovascular deaths were classified into coronary and non-coronary causes.

o There was no statistically significant difference between treatment groups for

coronary deaths or non-coronary deaths.

Appears This Way
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Abbreviations: CI = confidence interval, N = patient population (box size is
proportional to study size), HR = hazard ratio, RR = relative risk_

) Figure 8 All-Cause mortality hazard ratio or relative risk for all randomized RUTH/GGIO and
MORE/GGGK and all CORE/GGJY patients.
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Table 18 Mortality (All Randomized RUTH/GGIO Patients).

Placebo | Raoxifene |y . rd Ratio
5.057 5,044 (95% CI) P Value
Mortality endpoint classification n’ %) n (%) ¢
(]
595 554 0.92
All deaths - (AL.77) (1098) | (0.82,1.03) | 1603
Cardiovascular death (3 352) (,:73 612) © 81'}011 i7) 9129
274 255 0.92
Coronary death (5.42) (5.06) ©0.78,1.09) | 3401
45 33 0.73
Acute Ml (0.89) (0.65) ©.46,1.14) | 1614
137 128 0.92
Sudden death @.71) (2.54) ©.73,1.18) | 18
. 4 3 0.74
Unwitnessed death (0.08) (0.06) (0.17,3.32) .6968
Heart failure with history of CAD (15197) (1517 3) © 60691637) .8045
Related to undergoing a CAP (01212) © 918) © 30481196) 6395
Specific cause of coronary death unavailable 18 25 .37 3069
P Y (0.36) (0.50) 0.75251) | -
81 107 1.31
Non-coronary death (1.60) 2.12) (0.98,1.74) 0697
Cerebrovascular disease (stroke or other 39 59 1.49 0499
cause) (0.77) 1.17) (1.00,2.24) ’
. . . 11 15 1.35
Aortic, mesenteric, renal, or lower limb PVD 022) (0.30) (0.62,2.93) 4517
: . 1 2
Related to undergoing an NCAP (0.02) (0.04) NA NA
. 5 10 1.98
Venous thromboembolic event (0.10) (0.20) (0.68.5.79) 2032
e . 1 0
Endocarditis/myocarditis (0.02) (0.00) NA NA
. 6 7 1.15
Valvular disease 0.12) (0.14) (0.39,3.42) .8000
8 5 0.62
Other non-coronary death (0.16) (0.10) (0.20,1.88) 3903
| Specific cause of non-coronary death 10 9 . 0.89 7973
unavailable (0.20) (0.18) (0.36,2.19) )
Non-cardiovascular death 231 188 0.80 .0264
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(4.57) 3.73) (0.66,0.98)
103 97 0.93
Cancer (2.04) (1.92) 0.70,123) | 030
0 2 :
Breast cancer ©(0.00) (0.04) NA NA
' 103 95 091
Other cancer (2.04) (1.88) (0.69,1.20) 5099
. .. .. 6 8 1.32
Acmdenta!/Su1c1de/Homxcldc . ©0.12) (0.16) (0.46,3.79) .6099
. 97 61 0.62
Other non-cardiovascular death (1.92) (1.21) (0.45,0.86) 0033
Specific cause of non-cardiovascular death 25 22 0.88 6493
unavailable (0.49) (0.44) (0.49,1.55) a
1 Cause of death unavailable ? 4 0.4 15.95
(0.18) (0.08) (0.14,1.43) :

Abbreviations: CAD = coronary artery disease, CAP = coronary arterial procedure, C] =
confidence interval, MI = myocardial infarction, NA = not applicable, NCAP = non-coronary
arterial procedure, PBO = placebo, PVD = peripheral vascular disease, RLX = raloxifene.

p-Value is obtained from a log-rank test. Statistical test is not performed when the total number
of patients in a category is less than 5.

Sburce: Program: RMP.H3SSGGIO.SASPGM(CVCMMORT), Data:
MP.SAS.H3SM.L.MCGGIOSA FINAL .MAIN, Output:
RMP.H3SO.GGIO.FINAL(CVTHRMOR).

o In RUTH, 98 deaths were due to a cerebrovascular etiology—all due to.stroke.

o 'No statistically significant differences in the incidence of stroke was observed
between the two treatment groups, but a statistically significant increase in the
incidence of death due to cerebrovascular disease(stroke) was observed in
women assigned to raloxifene (59/5044, 1.2%, p=0.0499) compared with those
assigned to placebo (39/5057, 0.8%).

o The incidence of death due to stroke was 2.2 per 1000 patient-years for raloxifene
versus 1.5 per 1000 patient-years for placebo, corresponding to an ARD of +0.7
deaths due stroke per 1000 patient-years.

o The increase in the incidence of death due to stroke in the raloxifene group was
observed after Year 3 of the trial and remained consistently increased thereafier,
becoming statistically significant in Year 7.

o The majority of adjudicated strokes were ischemic in origin. Although not
statistically significantly different, there was a clinically relevant greater
incidence of patients who died due t0 ischemic stroke in the raloxifene group
compared with the placebo group: HR 1.79, 95% CI 0.97-3.30, p=0.06. In
contrast, the incidence of patients who died due to a hemorrhagic stroke was
similar between treatment groups (HR 0.82, 95% CI 0.36-1.90, p=0.65).
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Figure 9 Death due to stroke: hazard ratio for all randomized RUTH/GGIO patients and relative risk
MORE/GGGK and CORE/GGJY patients.

The increased death due to stroke for raloxifene-assigned patients in RUTH/GGIO is perplexing,
given that there was no statistically significant increase in the incidence of all strokes in the
raloxifene group and that no statistically significant increase in the incidence of death due to
stroke has been observed in previous raloxifene clinical studies:

Mortality in placebo-controlled trials
MORE -

In MORE, death was not adjudicated and all-cause mortality incidence was lower in the
raloxifene- than placebo-assigned patients, but this was not statistical ly significant.

o There was no statistically significant increase for any cause of death for raloxifene-
compared with placebo-assigned patients.

o The figure above presents the MORE death due to stroke data. The figure shows HRs for
adjudicated endpoint data and RRs for the investigator-reported events to be consistent
with individual study a priori analyses. There was no statistically significant treatment
group difference for the incidence death due to stroke. ’
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‘Mortality in placebo-controlled trials
CORE

All-cause mortality incidence was lower in the raloxifene- than placebo assigned patients in
CORE, but this was not statistically significant.
o No statistically significant differences were found between treatment groups in terms of
cause of death
o The figure above showed the CORE adjudicated death due to stroke data. There was no
statistically significant treatment group difference for the incidence of death due to
stroke.

The incidence of all-cause mortality was lower in MORE and CORE than in RUTH. Given the
population of patients studied in RUTH/GGIO (high-risk for CV disease), this result is not
surprising.

Table 19 Mortality (All Randomized MORE/GGGK and All CORE/GGJY Patients)

. GGGK QCTY
FBO REX PBO RLX
N=2576 . N=5129 RR N=1286 N=2728§ RR
Event n (%) n (%) {c1) = o {%) n (%) (CI) =
-Daath 36{1.4) 64{1.3) (0.600"6334, 29{2.3} 47(1.7) (0_403‘:'16‘21)

Abbreviations: CI= confidence interval, n = patients with event, N = patient population, PBO = placebo,
RLX = raloxifene, RR = relative risk

2 The 95% cenfidence taterval is based on the Mantel-Haenszel method. .

Note: There were no statistically significant treatment group differences within a study (Fisher's exact test,
p<0.05). ’

Source: RMP H3SO.CTD1I(SFRDTIMO), RMP H3SO.CTDI(SFRDT1CO).

Table 20 Death due to Stroke (All Randomized MORE/GGGK and All CORE/GGJY Patients)

GG3GK GGIY
. FBO RLX PBO RLX
Adjudicataed N=2576 N=5129 N=1286 N=2725
cause of Death n (%) n (%) n (%) n (%)
Death due to Stroke 6{0.23) 9{0.18) 1{0.08) 6{0.22)

Abbreviations: n = patients with event, N = patient population, PBO = placebo, RLX = raloxifene.

Note: There were no statistically significant treatment group differences within a study (Fisher's exact test,
p<0.05).

Source: RMP.H3SO.CTDU(SFRFSTGK), RMP H3SO CTDi{(SFRFSTIY).

For the 4,01 1-patient 8-year MORE/CORE data, deaths were reviewed by an adjudicator to
identify those due to CV causes (fatal M, sudden death, death related to a coronary procedure,
death from heart failure, or fatal acute stroke). There was no statistically significant difference
between treatment groups in the incidence of these causes of death.
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The applicant discussed death due to stroke spontaneous reporting data: As of 01 August
2006, there have been 24 spontaneous death due to stroke cases reported to Lilly out of an
estimated 11.6 million patient-years of exposure. The National Center for Health Statistics
estimates age-adjusted death due to stroke for US women at 0.6 per 1000 patient-years.

The spontaneous reporting data include the recent time period after the issue of a potential
increase in death due to stroke was made public on 12 April 2006, with targeted information
provided to physicians and pharmacists, which often increases spontaneous reporting. Increased
reporting has not been observed.

Reviewer Comments: Above information is not reliable—the data are gathered by spontaneous
reporting. Similarly, the data on exposure are based on sales figures and is an estimate—these
numbers are not based on an actually measured patient compliance. It is quite likely that the real
incidence of death due to stroke will be underestimated.

Mortality Safety Summary

In the three placebo-controlled trials: RUTH, MORE, and CORE, and the comparator-controlled
P-2, there was a small, but consistent numerically lower incidence of all-cause mortality in
patients assigned to raloxifene versus comparator.

An increase in the incidence of deaths due to stroke was observed in patients assigned to
raloxifene. This is a new finding not previously seen in prior clinical studies with raloxifene and
the clinical relevance is not understood. The incidences of all stroke, hemorrhagic stroke, and
ischemic stroke were not statistically significantly different between placebo- and raloxifene-
assigned patients. Reviewer Comments: The other studies might not have detected the difference
due to smaller sample size and shorter duration of treatment. It would seem that although the
incidence of strokes was not increased by raloxifene, if a patient developed a stroke, it was more
likely to be fatal.

In the cohort of patients followed for up to 8 years from randomization in MORE to the end of
participation in MORE or CORE, there were no statistically significant treatment group
.differences in incidences of deaths due to all CV causes or deaths due to coronary causes or
deaths due to cerebrovascular causes. Reviewer Comments: however this could be because this
is a smaller cohort and might not have adequate power to detect a difference between the two
study arms for an event of low frequency.

In summary, based on the totality of the available data, raloxifene does not seem to affect the
overall mortality, including CV mortality.

Appears This Way
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7.1.2 Other Serious Adverse Events

The other SAEs for RUTH, MORE, and CORE are defined as the events meeting any one of the
following criteria:
o Initial or prolonged inpatient hospitalization
Life-threatening
Severe or permanent disability
Cancer
Congenital anomaly, or
Significant for other reason

O 0O 0 0 0

For RUTH, there were specifically-defined primary and secondary endpoints related to AEs. If
one of the AEs associated with a study endpoint was serious in nature, it was not designated
an SAE unless it met certain additional criteria as described in the RUTH protocol.

There were no statistically significant differences between treatment groups in overall SAE
incidences for RUTH, MORE, and CORE. In RUTH, all-cause hospitalizations were statistically
significantly decreased for the raloxifene treatment group compared with the placebo treatment
group (51.5% versus 54.2% of patients, p=0.006).

Serious AEs, coded by Preferred Terms (PTs) and High Level Terms (HLTs), that were
reported statistically significantly more often in the raloxifene treatment group than the placebo
treatment group included:

RUTH (placebo %, raloxifene %):
o HLT pulmonary thrombotic and embolic conditions (0.6, 1.0)
o PTPE(0.6,1.0)
o PT bladder cancer (0.0, 0.1)

o No SAE:s in the raloxifene treatment group that were 22-fold the incidence of the placebo
treatment group were reported with an incidence of 21%; for most events the incidence
was less than 0.1%;

o Adverse events associated with predefined primary and secondary endpoints were not
considered SAEs unless they met certain additional criteria. Accordingly, death, MI,
invasive breast cancer, stroke, and VTE are not included here; these events are discussed
in other subsections. ,

o Although the PT bladder cancer was reported statistically significantly more often in the
raloxifene group compared with the placebo group as an SAE, there was no statistically
significant difference between treatment groups for the HLT bladder neoplasms
malignant to which bladder cancer is mapped.

o Inreview of TEAEs, 14 events mapped to the HLT bladder neoplasms malignant; there
were no statistically significant between-treatment group differences. No apparent
relationship between bladder cancer and raloxifene treatment has been established. The
incidence of bladder cancer, based upon RSSC, was not statistically significantly
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different between the placebo (4/5057 [0.08%]) and raloxifene (10/5044 [0.20%],
p=0.109) treatment groups;

MORE (placebo %, raloxifene %):

HLT oedema NEC (0.0, 0.3)

PT oedema peripheral (0.0, 0.2)

HLT musculoskeletal and connective tissue signs and symptoms NEC (0.9, 1.7)
PT neck pain (0.0, 0.2)

HLT biliary tract and gallbladder therapeuttc procedures (0.6, 1.1)

PT bunion operation (0.0, 0.2)

HLT peripheral embolism and thrombosis (0.4, 0.9)

PT DVT (0.3, 0.8)

O

0O 0O 00O 0 0O

0

o

There were no SAEs in the raloxifene treatment group that were reported with an
incidence of 21% that were 22-fold the incidence of the placebo treatment group
Gallbladder disease is discussed in further detail elsewhere;

CORE (placebo %, raloxifene %):

HLT spinal fractures and dislocations (0.2, 0.8)
HLT ostecarthropathies (0.4, 1.1)

HLT breathing abnormalities (0.1%, 0.5)

O
O
O

HLT osteoarthropathies was the only SAE in the raloxifene group that was reported with
an incidence of 21%. Also it was a > 2-fold increase in the incidence over the placebo.
The low incidence of spinal fractures may be due to the provision that allowed patients to
use other bone-active agents in CORE (approximately 50% used agents other than
raloxifene).

O

O

Statistically significantly fewer patlents in the raloxifene than the placebo group
used an additional bone active agent.

The incidence of treatment-emergent spinal fractures and dislocations,
irrespective of seriousness, was similar for the raloxifene 65/2725 (2.4%) and
placebo 32/1286 (2.5%, p=0.827) treatment groups.

Differences in the incidence of SAEs between the treatment groups are likely due to
multiple statistical comparisons and may not reflect any true treatment effects.

Serious AEs (coded 'by PTs and HLTs) that were reported statistically significantly more often
in the placebo treatment group than the raloxifene treatment group included:

RUTH (placebo %, raloxifene %):
o No statistically significant treatment group differences

MORE (placebo %, raloxifene %):
o HLT gastrointestinal atonic and hypomotility disorders NEC (0.5, 0.2),
o PT lower respiratory tract infection NOS (0.2, 0.0),
o HLT upper respiratory tract infections - pathogen class unspecified (0.2, 0.0),
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PT hip fracture (0.2, 0.0),

HLT histopathology procedures NEC (0.7, 0.1),

PT biopsy NOS (0.7, 0.1),

HLT appetite disorders (0.2, 0.0),

HLT breast and nipple neoplasms malignant (1.7, 0.6),

PT breast cancer female (0.8, 0.3), breast cancer NOS (0.5, 0.2),
HLT breast neoplasms unspecified malignancy (0.2, 0.0),

PT breast neoplasms NOS (0.2, 0.0),

PT cerebral ischaemia (0.3, 0.1),

PT coma (0.2, 0.0),

HLT bladder disorders NEC (0.5, 0.2),

HLT bone therapeutic procedures NEC (0.3, 0.0),

PT joint arthroplasty (0.5, 0.2),

PT colectomy NOS (0.4, 0.2),

HLT soft tissue therapeutic procedures NEC (0.2, 0.0),

HLT therapeutic procedures NEC (3.0, 2.2),

PT lump excision (0.2, 0.0) ,

HLT non-site specific necrosis and vascular insufficiency NEC (0.2, 0.0);

CORE (placebo %, raloxifene %):

O 0 0O 0O 0 0 0

HLT abdominal and gastrointestinal infections (0.5, 0.1),

PT femoral neck fracture (0.4, 0.1),

HLT breast neoplasms unspecified malignancy (1.8, 0.9),

PT breast cancer NOS (0.5, 0.1),

HLT skin neoplasms malignant and unspecified - excluding melanoma (1.6, 0.7),
PT basal cell carcinoma (1.4, 0.6),

HLT fracture treatments - excluding skull and spine (1.0, 0.4).

SAEs for the 4,011-patient 8-year MORE/CORE (GGGK/GGJY) data

Serious AEs (PTs and HLTs) that were reported statistically significantly more often in the
raloxifene compared with the placebo treatment group:

(@]
(6]

HLT spinal fractures and dislocations (0.3, 1.0)
PT knee arthroplasty (0.5, 1.2)

- SAE:s for the 7,705-patient MORE/CORE (GGGK/GGJY) data

'SAESs in the raloxifene treatment group that were reported with an IR greater than one per 1000
patient-years that were 22-fold the incidence of the placebo treatment group were

o

o}

O

HLT spinal fractures and dislocations

o placebo [IR = 0.51}; raloxifene [IR = 1.03]
HLT pulmonary thrombotic and embolic conditions
o placebo [IR = 0.36]; raloxifene [IR = 1.14]
PT PE :

o placebo [IR = 0.36}; raloxifene [IR = 1.14]
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~o The SAE most consistently observed at a greater incidence in raloxifene than in the

placebo assigned patients was thrombotic and embolic conditions (VTE). VTE is a known
SAE associated with use of raloxifene and therefore this is not an unexpected finding.

Appears This Way
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7.1.3 Dropouts and Other Significant Adverse Events

Adverse Events Leading to Discontinuation

o In RUTH, the number of patients who reported at least one AE that led to discontinuation
of study drug was not statistically significantly different between the two treatment
groups (24% versus 25%, p=0.067).

o In MORE, the overall incidence of discontinuation due to AE was similar between
treatment groups (11% versus 12%, p=0.15).

o In CORE, the incidence of discontinuation for any reason and the incidence of
discontinuation due to AE were similar between treatment groups.

Adverse events leading to discontinuation that were reported statistically Slgmﬁcantly more
often in the raloxifene group than the placebo group included:

RUTH/GGIO (placebo %, raloxifene %):
o PT vomiting (0.0, 0.3),
HLT nausea and vomiting symptoms (0.3, 0.6),
PT oedema peripheral (0.2, 0.6),
HLT oedema NEC (0.2, 0.7),
PT muscle spasms (1.0, 1.6),
HLT muscle related signs and symptoms NEC (1.0, 1.6),
PT renal cell carcinoma stage unspecified (0.0, 0.1),
PT headache (0.1, 0.3),
HLT headaches NEC (0.1, 0.3),
HLT paralysis and paresis excluding congenital and cranial nerve (0.0, 0.1),
PT hot flush (0.7, 1.4)
HLT peripheral vascular disorders NEC (0.8, 1.6)

0 O 00000000 O0

Muscle spasms led to statistically more discontinuations

Study drug discontinuation was reported in statistically significantly more raloxifene-
assigned patients than placebo-assigned patients at the HLT paralysis and paresis
(excluding congenital and cranial nerve. In a retrospective assessment of these 128
patients, approximately 76% of them had at least one corresponding investigator reported
stroke during the trial. Although there was no statistically significant difference between
treatment groups in the incidence of all strokes, stroke severity was not collected.

[olNe]

Reviewer Comments:

o Anexcess of strokes and death due to stroke is observed in RUTH (See the table below).
Excess was not statistically significant for incidence of stroke, but was statistically
significant for death due to stroke. There are 25 more strokes and 20 more deaths due to
stroke in the raloxifene arm.
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o Raloxifene may have no effect on the incidence of nonfatal strokes but it be increasing the
incidence of fatal strokes.

o Raloxifene increases the risk of VIE, does not increase the risk of coronary (arterial
thromboembolism), and hence it can not be expected to increase the risk of arterial
ischemic strokes. But it would increase the risk of venous thrombi which can be more
Jatal but can not be reliably diagnosed.

Table 21 RUTH: Death, death due to stroke, stroke, deep venous thrombosis, and pulmonary embolism
events; incidence rates, absolute risk difference, and relative risk.

Raloxifene | Placebo | Raloxifene | Placebo Absolute Relative

5,044 5,057 iR IR Risk Risk
Difference (95% CI)

Death 554 595 20.68 22.45 -1.77 0.92
(0.82, 1.04)

Death due to 59 39 2.20 - 1.47 +0.73 1.50
Stroke (N = +20) (0.98, 2.30)

Stroke 249 224 9.46 8.60 +0.86 1.10
(N=+27) (0.91, 1.32)

Deep vein 65 47 2.44 1.78 +0.66 1.37
thrombosis (0.94, 1.99)

Pulmonary - 36 24 1.35 0.91 +0.44 1.49
embolism (0.89, 2.49)

Abbreviations: IR = Incidence Rate per 1000 Patient-years.

MORE/GGGK (placebo %, raloxifene %):

PT diarrhoea NOS (0.0, 0.2),

HLT diarrhoea excluding infective (0.0, 0.2),

HLT physical examination procedures (0.0, 0.2),
HLT joint related signs and symptoms (0.0, 0.2%),
PT arthralgia (0.0, 0.2),

HLT peripheral vascular disorders NEC (0.1, 0.7),
PT flushing (0.1, 0.7); ‘

O 0 0 O 0O 0 o0

Incidence of the PT DVT was greater in the raloxifene treatment group (placebo, 0.2%;
raloxifene 0.5%, p=0.051), although the difference was not statistically significant;

Muittiplicity may have contributed to some of the noted treatment group differences in incidence
of discontinuation due to AE.

CORE/GGJY: There were no statistically significant treatment group differences in CORE, the
continuation study from MORE.
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Reviewer Comments: note that while CORE was a continuation of MORE, the patient
population was essentially a self-selected voluntary population and these results are impossible
_ lo interpret for a conclusion.

Adverse events leading to discontinuation that were reported statistically significantly more
often in the placebo treatment group than the raloxifene treatment group included:

RUTH/GGIO (placebo %, raloxifene %):
o HLT muscle pains (0.1, 0.0),
PT myalgia (0.1, 0.0),
HLT breast and nipple neoplasms malignant (1.1, 0.7),
PT breast cancer (1.0, 0.6),
‘HLT hepatic neoplasms malignant (0.1, 0.0),
PT hepatic neoplasm malignant (0.1, 0.0),
HLT respiratory tract and pleural neoplasms malignant cell type unspecified NEC (0.3,
0.1),
HLT bronchospasm and obstruction (0.2, 0.0),
HLT alopecias (0.1, 0.0),
o PT alopecia (0.1, 0.0);

© 0O 0 0 0O

o O

MORE/GGGK (placebo %, raloxifene %):

HLT breast and nipple neoplasms malignant (1.2, 0.4),
PT breast cancer female (0.6, 0.2),

PT breast cancer in situ (0.2, 0.0),

PT breast cancer NOS (0.4, 0.1),

PT dizziness (0.2, 0.0);

O O O 0O 0

. CORE/GGJY (placebo %, raloxifene %):
o No statistically significant treatment group differences.
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7.1.3.1 Overall profile of dropouts

The three placebo controlled trials enrolled different patient populations:

O
@)
]

Patients in RUTH were at high risk for cardiovascular events
Patients in MORE had osteoporosis
Patients in CORE were those willing to continue from MORE

Nearly twice the number of patients in the RUTH trial discontinued treatment when
compared to MORE (24% and 25% in RUTH; 11% versus 12% in MORE).

Reviewer Comments: Patients with multiple cardiovascular risk factors are more likely to
discontinue treatment, whether they are in the placebo or raloxifene arms.

7.1.3.2 Adverse events associated with dropouts

The following events led to treatment discontinuation:

0O 0 0 0O O

@)

Hot flushes

VTE (DVT and PE)

Strokes

Death due to stroke

Peripheral vascular disorders NEC

Hot flushes and VTE (DVT and PE) have a well known association with raloxifene and
other SERMs /ER agonist-antagonists

Higher number of both the strokes and death due to stroke were seen in the RUTH trial,
though only the incidence of the later was statistically sngmﬁcant different between the
ftwo arms.

7.1.3.3 Other significant adverse events

Hematological or other lab abnormalities

o

Marked hematological or other lab abnormalities meeting the definition of AE or SAE
were not seen with raloxifene in the placebo-controlled trials

AEs requiring dose reductions

O

No adverse event led to dose reductlon—dose reduction was not a treatment option for
continuation after an SAE

Other Adverse Events of Interest
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o Adverse events of special interest (eg, AEs known to be associated with SERMs or
estrogens) were investigated in further detail using Raloxifene Special Search Categories
(RSSCs). :

Cancer
All Cancers
RUTH

For overall cancer (all cancer types) in RUTH/GGIO, based upon RSSC, there were no

statistically significant treatment group differences overall or for any specific type of cancer.
For adjudicated all breast cancer, compared with placebo, there was a statistically significant
decrease in incidence for raloxifene-assigned patients (HR 0.67, 95% CI 0.47-0.96, p=0.027)

MORE and CORE

For MORE/GGGK and CORE/GGJY, based upon RSSC, overall cancer and breast cancer were
statistically significantly reduced for raloxifene- compared with placebo-assigned patients.
Other than breast cancer, no other specific type-of cancer was associated with a statistically
significant treatment group difference, except for skin cancer where there was a statistically
significantly greater incidence in the placebo treatment group in CORE.

For the 401 1-patient 8-year MORE/CORE analyses, there was a statistically significant treatment
group difference in the incidence of cancer, excluding breast cancer and non-melanoma skin
cancer: placebo, 6.3%, raloxifene, 4.6% (p=0.027).

No individual cancer type other than breast cancer showed a statistically significant treatment
group difference.

For the 7705-patient MORE/CORE data, the IR of overall cancer was lower for raloxifene-
assigned patients: placebo, IR=19.1; raloxifene, IR=14.3 per 1000 patient years—this is
essentially driven by reduced breast cancer incidence.

Breast Cancer

Breast cancer is discussed in detail in the Integrated Summary of Efﬁcacy because breast cancer
is being evaluated as an efficacy endpoint. -

-Uterine Cancer

The incidence of endometrial cancer and uterine cancer for RUTH, MORE, and CORE trials is
shown in the table below. Only the patients with an intact uterus were considered for uterine-
related cancer analyses. There were no statistically significant or clinically relevant treatment
group differences in the incidence of endometrial cancer or uterine cancer in RUTH, MORE, or
CORE. :
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For the 401 1-patient 8-year MORE/CORE data, the incidence of uterine cancer was similar
between raloxifene- and placebo-assigned patients.

Similar observations were made for the 7705-patient MORE/CORE data.

Kaplan-Meier curves for endometrial cancer plus uterine cancer and for endometrial cancer are
presented for RUTH below.

Table 22 Endometrial and Uterine Cancer (All Randomized RUTH/GGIO, MORE/GGGK, and All

CORE/GGJY Patients)

|10 Qo GQaIY.
PBo RLX FHG BLX PHG BEX
HaBO57 Ha=5044 H=38T§ Ra§128 H=1188 B=371%
RAEC 2 o (%} B {&) o (%} E & o %) B {%)
;ﬁﬁﬁztgﬁc‘:ﬂr& 17{6.4) 31{0.5] 5(¢.3) B{a@.2} 3(0.3) $¢0.3}
Endometrial cancer 1&{D.4&) 1748.4) 5(9.3] S5{0.1} 2{0.3) £{0.32}
Uterine cancer 1{6.8] 4(0.1§ 6{a.a] (0.1} 1{6.1} a{0.0)

Abbreviations: = patients with event, N = patient population, PBO = placebo, RLX = ranlmifeﬂﬁ,

RS5C = ralomifeme special search categary.

2 Only patients with an intsct uterus were considered for the denommator: GGIO (PBO = 3882, RLY =

3900); GGGK (PBO = 1999, RLX = 3960); GRIY (PBO = 1008, RLX = 2138).
Note: There were no statistically significant trestment group differences within 2 study (p=<0.05).

Significance was based upon Cochiran-Mantel Haenszel test, steatified by country (not performed for

nd).

Source: RMP H3S0 CTDI(SFRSCRCI), RMP H3S0 CTDI(SFRRCMO), RMP H3ISO.CTD1

(SFRRCCO).
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Kaplan Meier Curves of Endometrial or Ukerine Cancer
Randomezed Patients with Uterns
H3S-MC-GGIO: Ralcxifene Use for The Heart (RUTH)
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Cunmmlative no. of events - No. patients at risk . Years
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Ralox 0:3900 4:3818 8:3698 9:3574 11:3421 17:3020 21:1349
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Figure 10 RUTH/GGIO Kaplan-Meier curves for endometrial plus uterine cancers.

Uterine Sarcoma

o In RUTH/GGIO, 1 of 5054 patients assigned to raloxifene and no patients assigned to
placebo reported a uterine sarcoma.

o In MORE/GGGK, 1 of 5129 patients assigned to raloxifene and | of 2576 patients
assigned to placebo reported a uterine sarcoma.

o In CORE/GGIY, uterine sarcoma was not reported.

These data suggest that there is no treatment group difference in regard to the incidence of
uterine sarcoma. -

Appears Thic Way
On Criginal
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Ovarian Cancer
RUTH

The figure below show displays the K-M curves for the 27 cases of ovarian cancer in RUTH.
o RUTH analyses for ovarian cancer only included patients who had at least one ovary at
_ baseline.
o The IR of ovarian cancer was 0.7 and 0.4 per 1000 patient-years for the raloxifene and
placebo treatment groups, respectively.
o . The incidence of ovarian cancer was increased in raloxifene-assigned patients (HR 1.69,
95% CI 0.78-3.70), but this finding was not statistically significant.

MORE

The figure below shows the K-M curves for the 12 cases of ovarian cancer in MORE. All
patients were included for MORE ovarian analyses, because baseline oophorectomy status was
not ascertained.
o The incidence of ovarian cancer was decreased in raloxifene assigned patients (HR 0.49,
95% C1 0.16-1.50), but this finding was not statistically significant.

CORE.

All patients were included for CORE ovarian analyses. Two cases each were observed in the
placebo and treatment arms. '
o There were no statistically significant treatment group differences in the incidence of
ovarian cancer.

MORE/CORE

Similar findings were observed for the 7705-patient GGGK/GGJY data, with the IR of ovarian
cancer lower for raloxifene-assigned patients: placebo, IR = 0.51; raloxifene, IR = 0.25 per 1000
patient-years.

Other analyses of ovarian cancers in raloxifene trials

Safety data from 7 randomized, double-blind, placebo—controlled raloxifene trials that-included a
total of 9,837 postmenopausal women (3,218 placebo- and 6,619 pooled raloxifene-assigned
patients), with total exposure to therapy of 10,081 patient-years for placebo- and 21,406 patient-
years for raloxifene-assigned patients, has been examined (Neven et al. 2002). The studies
(RUTH was not included in this reveiw) and doses:

o H3S-MC-GGGF (30, 60, 150-mg/day) (Delmas et al. 1997)
H3S-MC-GGGG (30, 60, 150-mg/day) (Johnston et al. 2000)
H3S-MC-GGGH (60, 150-mg/day) (Freedman et al. 2001)
H3S-MC-GGGK (60, 120-mg/day) (Ettinger et al. 1999)
H3S-MC-GGHYV (60-mg/day) (Johnell et al. 1999)

.0 0 0 0O
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o H3S-MC-GGGP (60, 150- mg/day) (Meunier et al. 1999)
o H3S-MC-GGHD (60, 150-mg/day)

Following a median follow-up of 47 months, 8 cases of ovarian cancer in the placebo treatment
group (0.25%) and 8 cases in the raloxifene treatment group (0.12%, p=0.140) were confirmed
by a blinded adjudication review board. The RR of ovarian cancer associated with raloxifene
therapy was 0.50, 95% CI 0.19-1.35. The IR of ovarian cancer was 0.8 for placebo and 0.4 per
1000 patient-years for raloxifene.
Eaplan-Meier Curves of Ovanian Cancer
All Randomized Patients
H3S-MC-GGIO: Raloxifene Use for The Heart (RUTH)

fremmmmm——————
¥
——— Pache :--.}
———- PRaksx -
.
Log-rank test p-Value: 1812 =
3 { Hazard ratio (fromCox model): 169  ¢mwana 4
95%ClL: 0.78- 3.70 3
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Placebo 0 : 4606 1:4476 2:4299 3:4123 5:3967 10:3521  10: 1555
Ralox 0:4539 3-4464 11:432)  12:4177 14:3994  17:3534  17:1582
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Figure 11 RUTH/GGIO Kaplan-Meiér curves for ovarian cancer.
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Kaplao Meier Curves of Quarian cancers
All Randorized Patients
Study H3S-MC-GGGK.
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Figure 12 MORE/ Kaplan-Meier curves for ovarian cancer.

Table 23 Ovarian Cancer (Al Randomized RUTH/GGIO, MORE/GGGK, and All CORE/GGJY Patients)

GGIo 2 GGGK QEJY
PBO RLI PBO RLX PBO RLX
. N=4606 N=4559 N=2576 N=5129 N=1286 N=272%
RSEC n (%) n (%) n (%) N (%) n (%) n (%)
Ovarian cancer 10(0.2) 17(0.4) 6{0.2) 6{(0.1) 2¢(0.2) b 2(0.1)

Abbreviations: n = patieats with event, N = patient population, PBO = placebo, RLX = raloxifene,
RSSC = raloxifene special search category.

2 For this analysis, in GGIO, only paﬁmts with at least one ovary were included: PBO = 4606 of 5057
and RLX = 4559 of 5044. ' A

b One patient received placebo for 4 years in GGGK and subsequently was enrolled in GGIY, but did not
take study drug. While participating in GGJIY, she took marketed raloxifene for approximately
15 months before developing ascites; 2 months later she was documented to have ovarian cancer.

Note: There were no statistically significant treatment group differences within a study (p<0.05).
Significance was based upon Cochran-Mantel-Haenszel test, stratified by country (not performed for
n<3).

Sousce: RMP.H3SO.CTD1(SFRSCRC), RMP.H3S0.CTD1(SFRRCMOQ), RMP H3SO.CTD!
(SFRRCCQ).
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Cancer Safety Summary

In summary, no statistically significant increase in the incidence of endometrial cancer, uterine
sarcoma, ovarian cancer, or other cancers have been observed in placebo controlled raloxifene
studies.

¥

Appbears This W@gy
Qn OHQ 1ate
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7.1.4 Other Search Strategies

o Fairly extensive literature (clinical trials and review articles in the peer-reviewed
journals) is available on SERMs/ER agonist-antagonists such as raloxifene and
tamoxifen. No safety signals (other than what has been described in this review) were
identified.

o No safety signals were identified that would support use of special algorithms
(combination of clinical findings that could be drug related AEs).

7.1.5 Common Adverse Events

AE:s related to estrogen agonist and antagonist effects of raloxifene can be expected to be
common, similar to the common AEs seen with tamoxifen. '

7.1.5.1 Eliciting adverse events data in the development program

o The safety of raloxifene was examined in over 35,000 patients in 4 large studies (3
placebo- and 1 comparator-controlled) in 3 different study populations.

o Patients in each of these studies were exposed to study drug for multiple years (with more
than 8000 patients with 25 years of exposure). Thus, the data from these studies allow for
a robust assessment of the safety of raloxifene treatment for the reduction in incidence of
invasive breast cancer.

o Although all patients in these 4 studies (RUTH/GGIO, MORE/GGGK, CORE/GGJY, P-
2) were postmenopausal women, due to important differences among these studies in
patient populations and study design, the safety data from each study are reported
separately rather than pooled.

Reviewer Comments: The US label had already been updated based upon the MORE data, and
no changes were deemed necessary based upon the CORE AE data. At the time of review
proposed changes to safety sections of the label were under negotiation based upon the RUTH
data.

RUTH/GGIO

RUTH was a multinational, multicenter, randomized, double-bind, placebo-controlled study that
enrolled 10,101 postmenopausal women 255 years old with CHD (5,034 patients) or multiple
risk factors for CHD (5,067 patients). RUTH assessed the effects of raloxifene (60 mg/day)
compared with placebo on the incidence of major coronary events and invasive breast cancer.

o The active treatment phase ended after the last randomized patient had been followed for

25 years.
o All randomized patients are included in the safety analyses for RUTH.
o When patients stopped study drug, they were encouraged to continue in the study.
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In RUTH, there were two co-primary endpoints. _ ‘
o The primary coronary study endpoint was the combined endpoint of coronary death,
nonfatal myocardial infarction (MI), and hospitalized acute coronary syndrome (ACS)
other than MI.
o The breast cancer primary study endpoint was invasive breast cancer-.

o The secondary study endpoints were all breast cancer, fractures, all-cause mortality,
coronary death, nonfatal (including silent) MI, hospitalized ACS other than M,
myocardial revascularization, stroke, all-cause hospitalization, non-coronary arterial
revascularization or non-traumatic lower extremity amputation, and VTE (DVT, PE,
intracranial thrombosis, and other VTEs).

o Breast cancer, coronary events, stroke, VTE, electrocardiograms (ECGs), and death were
adjudicated by committees comprised of experts blinded to treatment assignment who
were not employees of Eli Lilly and Company (Lilly). Lilly employees, blinded to
treatment assignment, adjudicated the secondary outcomes of fracture, myocardial
revascularization, non-coronary arterial revascularization, lower extremity amputation,
and all-cause hospitalization.

MORE/GGGK

MORE was a multinational, multicenter, randomized, double-blind, placebo-controlled study
that enrolled 7,705 postmenopausal women <80 years old with osteoporosis and assessed the
effects of raloxifene on bone density and fracture incidence. MORE had a 3-year core treatment
phase that was used as the basis for the osteoporosis treatment indication and a | year extension
phase used to assess secondary endpoints such as CV events, breast cancer, and uterine safety.
There were 2 raloxifene treatment groups: 60 mg/day and 120 mg/day. The 60 mg/day and 120
mg/day safety data are pooled for comparison with placebo.
o All randomized patients are included in the safety analyses for MORE.
o For MORE, the Coding Symbol and Thesaurus for Adverse Reaction Terminology
(COSTART) dictionary was used to code AEs. In the currently presented analyses, these
AEs were recoded using MedDRA.
o MORE AEs presented were generally non-solicited.
o Solicited AEs in MORE: MI, coronary artery bypass graft surgery, percutaneous
coronary intervention, stroke, endometrial cancer, and breast cancer were solicited.
o Breast cancer, vertebral fractures, and dementia were adjudicated in MORE.
o In MORE, gynecological examination was a specific safety assessment. Patients with
vaginal bleeding were referred to a gynecologist for an endometrial evaluation to
ascertain whether there was associated endometrial cancer or endometrial hyperplasia.

CORE/GGJY

CORE was a double-blind, follow-up to MORE that assessed the long-term effects of raloxifene
(60 mg/day) versus placebo on the reduction in incidence of invasive breast cancer in
postmenopausal women with osteoporosis who had participated in MORE. Of 180 investigative
sites (7,705 patients) that participated in MORE, 130 sites agreed to participate in CORE; from
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these sites, 4,011 of 6,511 eligible patients chose to enroll in CORE. Patients enrolled in CORE
were not re-randomized; instead, the randomization assignment from MORE was carried forward
into CORE. Patients who had been assigned to receive raloxifene (either 60 or 120 mg/day) in
MORE were assigned to receive raloxifene (60 mg/day) in CORE (n = 2,725), and patients who -
had been assigned to receive placebo in MORE continued on placebo in CORE (n = 1,286).
Resumption of study drug was not a prerequisite for enrolling in CORE, and when patients
stopped study drug, they were allowed to continue in the study. Of the CORE enrollees, 811
women (20%) did not take study medication, either because they met one of the criteria
. excluding them from taking drug or because they chose not to. Patients were treated for up to 4
years.
o All 4,011 patients were included in safety analyses.
- o All breast cancer cases reported by investigators were adjudicated by an independent
review board comprised of physicians, none of whom were employed by Lilly.
o In CORE AEs were generally non-solicited
o Solicited AEs in CORE: Breast cancer, nonvertebral fracture, uterine cancer,
endometrial hyperplasia, postmenopausal vaginal bleeding, and VTE (DVT, PE, and
other V'TE of which only retinal vein thrombosis was observed).

GGGK/GGJY Data (MORE plus CORE follow-up data)

There were 7,705 patients randomized in MORE, of which a subset of 4,011 chose to continue
participation in CORE. In the CORE CSR, 8-year analyses using the 4,011 patients are presented
(from the MORE baseline through CORE termination).

One must be careful in interpretation of the 4,01 1-patient 8-year GGGK/GGJY data analyses for
the following reasons:

o AEs reported during MORE by a large proportion of patients who did not continue into
CORE are not considered in the analyses;

o For the 3,694 patients who did not continue into CORE, no AE reporting is available for |
them after MORE.

o Inregard to risk for some AEs, patients continuing into CORE were characteristically
different from those who did not continue, which may have been due to selection bias
(patients who chose to continue may have been healthier than those patients who did not
choose to continue); and

o The beginning of CORE did not coincide exactly with the end of MORE. The median
time between the end of participation in MORE and the subsequent enrollment in CORE
was 10.6 months (range = 2.6 to 62 months) for both treatment groups.

Other Studies
The indication being sought for raloxifene, and reviewed in this document, is for the reduction
in incidence of invasive breast cancer in postmenopausal women wnth osteoporosis with

currently approved raloxifene dosing.

Several other clinical studies have evaluated raloxifene. BSU-MCJEAA (JEAA), H3S-MC-
JOAA (JOAA), and H3S-MC-GGHW (GGHW) were the studies that examined the effect of
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raloxifene in patients with breast cancer; these studies randomized patients to doses of
raloxifene greater than 60 mg/day. Thus, JEAA, JOAA, and GGHW were studies not intended to
examine reduction in breast cancer incidence, which is the focus for this submission. Also, in
JEAA, a different formulation of raloxifene (LY 156758) was utilized rather than the current
formulation (LY 139481), and JOAA enrollment was stopped early due to insufficient response.
However, to be inclusive, since these patients were treated with raloxifene and were examined
for effect on breast cancer, the JEAA Summary and manuscript (Buzdar et al. 1988), JOAA
Synopsis and manuscript (Gradishar et al. 2000), and GGHW Synopsis and manuscript (Dowsett
et al. 2001) are included.

Because patients in JEAA, JOAA, and GGHW already had breast cancer entering the study and
because the patient populations were small (203 total patients in JEAA, JOAA, and GGHW
compared with over 35,000 patients in RUTH, MORE, CORE, and P-2), these studies are not
summarized further in the current document.

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

o MORE and CORE AEs are coded in MedDRA version 6.0 while RUTH AEs were coded
using version 8.0.

o Potential mapping differences had no effect on the current RSSC (Raloxifene Special
Search Categories) analyses because RSSC analyses utilize all the LLTs observed in
RUTH, MORE, and CORE, regardless of MedDRA version. Where this coding
dictionary difference does have an effect is when preferred terms (PTs) are being
compared directly among studies.

Data Presentation

o Data are grouped together by AE subject matter rather than study, and where possible,
presented together in a single table for RUTH, MORE, and CORE studies.

o Because P-2 was an active comparator study, and because AEs were coded to MedDRA
for RUTH, MORE, and CORE but to CTC for P-2, the P-2 toxicity (AE) data are
presented separately.

o Because certain RUTH data were captured as study endpoints (eg, VTE, MI, stroke),
these analyses are also presented separately.

o Observations about TEAEs (based upon analyses of MedDRA terms), mortality, serious
adverse events (SAEs), and discontinuations due to AE are presented.

o Additionally, RSSCs were developed to examine more closely TEAEs of interest,
including TEAESs of potential relevance to selective estrogen receptor modulators
(SERMs) or hormone therapy.

o Each RSSC was generated by grouping multiple MedDRA lower level terms
(LLTs) observed in the raloxifene safety data (RUTH, MORE, and CORE) into a
clinically relevant event category; the RSSCs apply to both the placebo and
raloxifene treatment groups.
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o When describing incidence data, "incidence rate" (IR) refers to the number of patients
with a recorded event per number of patient years; eg, "the IR was 1.7 per 1000 patient
years." For TEAE analyses, "incidence" refers to whether a patient had an event recorded
at least once during the study period being examined. However, incidence also takes on a
second definition when describing hazard ratios (HRs) and their confidence intervals
(ClIs). In text, when interpreting HRs, an "increase or decrease" in "incidence" is used to

_describe differences in risk in raloxifene- versus placebo-assigned patients; eg, "there was
a 44% increase in incidence for raloxifene-assigned patients (HR 1.44, 95% CI 1.06-
1.95)." ‘

o P-values are not presented in the tables that present GGIO, GGGK, and GGJY data, but
statistically significant differences (p<0.05) are noted with asterisks.

o Data were examined and subsequently presented in this document in the following order:

(1) Classification of AEs by MedDRA hierarchy: system organ class (SOC), high level
term (HLT), then PT; ,

(2) Percent reporting of events in raloxifene treatment group: 22% incidence, <2%
incidence;

(3) AEs of interest (M1, stroke, arrhythmia, VTE, cancer, uterine/endometrial cancer,
ovarian cancer, benign gynecological conditions, hot flush, leg cramp, influenza-like
syndrome, peripheral edema, cataracts, and gallbladder disease).

Appears This Way
On Original
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7.1.5.3 Incidence of common adverse events

Adverse Events >2% Incidence (raloxifene > placebo and placebo > raloxifene)

The following table lists the TEAEs reported in 22% of raloxifene-assigned patients with a
statistically significantly greater incidence in the raloxifene group in RUTH, MORE, and CORE.
o For comparison, TEAESs reported in 22% of placebo-assigned patients with a statistically
significantly greater incidence in the placebo compared with the raloxifene treatment
group are also presented.

Table 24 Statistically Significant Treatment-Emergent Adverse Events for Events Reported in >2% of
Patients Listed by Preferred Term (All Randomized RUTH/GGIO, MORE/GGGK, and All CORE/GGJY

Patients)

G3T Piw’ with P1X = FHO «

arthritis hiopny cndumctrium dcpz:euaim
cholelithiasia endometrial dimorder NOS
dyspepaia flushing
hot flush influenzarlike illnoeas
intermittent <laudiaatian waacle aramnp
nuacle spasma oedana peripharal
oedena peripheral uterine dilation and
curcttage
GEI0 PP wikh FPHE » REX dGQ6E FPa with PHO. = RLXY | 88FY PTa with PEO » BEX
acute corooary syndroae bicpey breasnt Poneumonia ROS
anxjiaty biopay NS
constipatien hypercholeatercl acuia
cateoporoaia hypertenaion NOE
rash pruritus

Abbreviations: NOS =not otherwise specified, PT = preferred term, PBO = placebo, RIX = raloxifena
Note: GGIO data are presented in MedDRA 8.0, GGGK and GGIY data are presented in MedDRA 6.0.
2 Treatment-emergent adverse eveats repmted m >2% of raloxifene-asy gﬁ,@d pafients wath the madence
greater in fhe raloxifene than placeb:
- B Treatment-emergent adverse events repcnted m >2“i’ of placebo-assigned pﬂimnts with the incidence

greater m the placebo than raloxifene treatment group.
Note: Significance (p=0.05) fﬁrGGIO msbaﬁadupm Cochran-hantel Haenszel fest, strafified by

country (zot performed for n <5). Significance for GGGK was based upon Pearson's Chi- ~square test 1t
total 10, Fisher's exact if 5<total- IQ and not apphcable otherwise. Significance for GGIY was based
upon Fisher's exact test if =5, otherwise not applicable.

Source: RMP H3SO-GGIO FINAL(SFTTEAEA), RMP H350 GGIY FINAL(AET1411),
RMP HISO CTDI(SFRTAEMI).
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Incidence for the 7 TEAEs in RUTH which were associated with a statistically significant
treatment group difference (and comparisons of results to those observed for MORE and
CORE

The following table summarizes the incidences for the 7 TEAEs in RUTH/GGIO (arthritis,
cholelithiasis, dyspepsia, hot flush, intermittent claudication, muscle spasms, and oedema
peripheral) that were associated with a statistically significant treatment group difference,
comparing results to those observed for MORE/GGGK and CORE/GGJY.

Four of the 7 TEAEs noted for RUTH are already reported in the US label (arthritis, dyspepsia,
hot flush, and oedema peripheral). A fifth RUTH TEAE, muscle spasm, is also already reported
in the US label, but indirectly as leg cramp. Muscle cramp in MedDRA 6.0 is equal to muscle
spasms in MedDRA 8.0. Muscle cramp (muscle spasms) is described as leg cramp in the current
US label. In RUTH, MORE, and CORE, a majority of the LLTs mapping to muscie cramp and
muscle spasms were associated with leg cramps.

Of the 7 TEAESs noted for RUTH, intermittent claudication and cholelithiasis are the 2 TEAEs

not reported in the current US label, and these TEAE:s are discussed in greater detail later in this
section.
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Table 25 Treatment-Emergent Adverse Events Reported in >2% of Raloxifene-Assigned Patients with the
Incidence Stafistically Significantly Greater in the Raloxifene than Placebo Group (All Randomized )
RUTH/GGIO Patients and Corresponding Data from Randomized MORE/GGGK and All CORE/GGJY
Patients; SOC Preferred Term)

(T3 GagL [7eR
FEG RLI 7] 171 FHG %1
Syrion Organ Claaw Hef0§7 HaB044 Fa2576 ¥af119 He1286 Ra1716
Praferred I’cm n (&) a (8} 1 {& a () a (1) z {&

8L{7.4)

7130141}

TIEN6S) | ML

e | ueea.n|  soe|  aLe - xsu,:]"‘

06

5030.0) |

'11(12.1}

Humle ﬂramp nmluletqum]‘ T dl(ﬂ.!] ]

Artbritis b ' 076 | aeE | . O mEn|  WLa | T
~Flushing (flashing or hat Elusble | IW(E0] | OOL.E | 10E.3) | 0. | 0.9 | W{Lil
Toteraittent clmdication S0 | eS| 04| 1800.4) 0 300.1]

Abbrevistions: n = patients vath event, N = pafient population, NOS =not otherwise specified, PRO = placebo, REX = raloxifee.

2 Muscle cranmp m MedDRA 6.0 15 equal to musele spasms m MedDRA 8.0.

b Term that was classified a¢ not otherwise specified in MedDRA 6.0 but not m MedDRA 8.0 (eg, hypertension NOS [6.0] = hypertension [8 0])

¢ Tesms that map to flushmg im MedDRA 6.0 map to either fimhing or hot flush in MedDRA 8.0. Because hot flush was ot 2 MedDRA 6.0 term, and because
combining termns wenald lead to duplicative counts, hot fush was wtilized in the table for GGIO and flushing for GGGK and GGIY. The incidence of fushing
for GGIO was 39(0.8)" aud 5X(1.0)% for PBO and RIX, respectively.

* Denotes statistically significantly greater incidence than other treatment group within stdy (p<0.05). Significance for GGIO was based upon Cochran-Mantel-
Haensze] test, stratified by country (not performed for n <3). Sigmficance for GGGK was based upon Pearson's Chi-square test 1t total 10, Ficher's emactif
$<totak<10, and nof apphicable othermse. Stgmficance for GGIY was based upon Fisher's exact test if »5, otherwise not applicable.

Note: When criteria were mef fov an event to be included in the table for ane study, the meidence of that event is included for each study to enable companson of
. terms among the studies.

Note: GGIC was aalyzed with MedDRA & 0; GGGK and GGIY were anatyzed with MedDRA 6.0.

Source: RMP H3S0.GGIOFINAL(SFTTEAEA), RMP 350 CTDI(SERTAEMI), RMP H350.GGGY FINAL{AET1411).
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Incidence of TEAEs reported in 22% of raloxifene assigned patients and the incidence was
greater in the raloxifene group in at least one of the three placebo controlled studies

The following table summarizes the incidence of TEAESs reported in 22% of raloxifene assigned
patients and the incidence was greater in the raloxifene group in at least one of the three placebo
controlled studies. :
o When criteria were met for an event in one study, the incidence of that event is included
for each study to enable comparison of terms among the studies.

Almost all of the events that met the criteria of 22% incidence in the raloxifene treatment group
with incidence greater in raloxifene-assigned patients in one study did not meet these criteria in
all the studies examined.
o Vertigo, diarrhoea, oedema peripheral, pain in extremity, and muscle cramp (muscle
spasms) were the only terms to meet the criteria in all three placebo controlled studies.
For vertigo, diarrhoea, and pain in extremity, treatment group differences were small in
all cases.

For events that were reported in 22% of raloxifene-assigned patients, there were no TEAEs
(PTs) that were reported statistically significantly in more raloxifene- than placebo-assigned
patients consistently in RUTH/GGIO, MORE/GGGK, and CORE/GGJY (all three).

However, the incidences of oedema peripheral, muscle cramp (muscle spasms), and hot flush
(hot flush or flushing) were statistically significantly greater in raloxifene- than placebo-assigned
patients for both RUTH/GGIO and MORE/GGGK (two).

For the 4,01 1-patient 8-year MORE/CORE data, biopsy endometrium, flushing, influenza like
illness, muscle cramp, pollakiuria, and uterine polyp not otherwise specified (NOS) were
reported in 22% of raloxifene-assigned patients with the incidence statistically significantly
greater in the raloxifene than the placebo treatment group.
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Table 26 Treatment-Emergent Adverse Events Reported in >2% of Raloxifene-Assigned Patients with the
Incidence Greater in the Raloxifene than Placebo Group (All Randomized GGIO, GGGK, and Al GGJY

Patients; SOC Preferred Term)

Syatem Organ Clame
Preforeed Tom
TR

D

&5{1.7

£ [
R ] - RMIX PEO i1
¥sB044 Ra1616 Ha612 Wel2d6 Be2138§
o {§) s (&} e (3] PLT] 2 {&}

1541.5} 61{1.9)

|

. : . <l
Cardiac failure congeative 16{2.9) 10.3] 31{0.6} 11(0.4)
104(2.1§ 1940.7) 38{0.7) 9{0.3]

Ritral valve incompetence

Verkige 196(5.1) 4. H4{L9
Hypathyroldien 184(1.7} 43{1.7) 94(1.8) {1 113
| Bauwea 295(5.9) 319,00 | 84(5.6) 36{2.8) £9(3.5)
Bierrhora ¢ 3¢1(6.8) 106{7.5} 416{8.1) 16{3.9] §62.4
Vomiting * 212(4.2) 12(5.5] 301(5.9) 12{1.7) 43{1.4]
Dyspepsia $216(4.5) 213{8.3] 181({7.4} 28{2.3) §3{2.3)
Haemorrhoids 8517 £5{1.5) 132{2.8) B{0.6) 21(0.8)
Hiatus hernla q1(l.¢) §5{2.1) 112{2.2) 1941.5) 1914
Constipation 295(5.9) 1871{1.3) 1N(1.2) 1841.4) S6{a.1
Geieral “disorders and administration aite conditions ’ C '
Qadema peripharal 4713{14.1) 16746.5) #413{8.1) 12 4) 6844.5}
Influenza like illnags A(0.4) ] 296{11.5) | *692{13.5) 940.7} 17{0.8)
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Rothenia 265(5.1) 101{3.9] 130{1.7) 12{1.9) KLY
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Pain ¢ v T0{1.4) £5{2.1) 113{2.3) 7{0.5) 16{0.€]
Fepitobi liary disorders . P
Cholelithiagie 1168(1.1 45{1.9} §1(1.8) 12{8.9) 15{1.3]
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precent wnder amother dissimilar HET. This i moted i the footnotes where potentially climcall relevant.

Lettered-foofnotes appess on next page.

2 Tem that was classified as not otherwise specified in MedDEA 6.0 but not m MedDRA 8.0 (eg, hypestension NOS [6.0] = hypertension {8 0P. For the term
bronchitis, terms were compared mdes the HLT tranchial conditions NEC. Note that for GGIQ, under the HLT lower respiratory tract and hmg mfections,
the incidence of bronchitis was 16.7% (842/5057) and 17.6% (890¢5044) for PBO- and R1X assigned patients, respectively.

b Terms that map to cystitis in MedDRA 8.0 map to cystitis acute NOS, bladder infection NOS, ar cystitis NOS in MedDRA 6.0, but anly bladder mfection
NOS is related to the infections and mfestations SOC. Thus, cystitis was used for GGIO and bladder mfection NOS for GGGK and GGIY. '

¢ Muscle cranp in MedDRA 6.0 is equal to nmscle spasni m MedDRA 8.0 wnder the HLT mmscle related signs and symptoms. Muscle spasms is a MedDRA
6.0 PT but under the HLT mmseuloskeletal and oomective fissue signs and symptoms NEC, incidence was low (<2%) for each treatment gromp.

4 Terms that map to cystitis NOS in MedDRA 6.0 map to cystitic or cystitis glandularis in MedDRA 8.0. Because cystitis NOS was not a MedDRA 8.0 term
and there was no meidence of cystitis or cystifis glandularis m GGIO, cyxfifis was used for GGIO and cystitis NOS for GGGK and GGIY. Note that for
GGIOQ, under the HLT wrinary tract mfections, the meidence of cystitis was 2.9% (145/5057) and 3.3% (165/3044) for PBO- and RLX -atsigned patients,
respectively.

¢ Tems that miap to rhinitis NOS in MedDRA 6.0 map fo either thinitis or nasal congestion in MedDRA 8.0. Because thinitis NOS was not a MedDRA 8.0

term and rhinitis did not shaw up, aud becanse combining terms would lead to duplicative counts, nasal congestion was used for GGIO while rthimitis NOS

was wsed for GGOK and GGIY. The incidence of nasal congestion for GGGK was 2.0% (51/5057) and 2.2% (113/5044) for PRO and RLX, respectively.

The incidence of nasal congestion for GGIY was 0.2% (2/3057) and 0.1%% (4/5044) for PBO and RLX, respectively.

Sweating mareased in MedDRA 6,018 equal to hyperhidrosts in MedDRA 2.0,

Cataract extraction in MedDRA 6.0 1s equal to cataract operation in MedDRA 8.0.

Terms that map fo flushmg i MedDRA 6.0 map fo either fishmg or hot flush m MedDRA 8.0, Because hot flush was not 2 MedDRA 6.0 tem, and becanse

combintng termis would lead to duplicative counts, hot fush was used for GGIO and flushing for GGGK and GGIY. The mcidence of fiushing for GGIO was

0.8% (39/3057) and 1.0% (52/3044) for PBO and RLX,, respectively.

Soarce: RMP H3SO.GGIO FINAL(SFTTEAEA), RMP H350 CTDI(SFRTAEMI), RMP H350.GGGY FINAL(AET1411).
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Intermittent Claudication
RUTH

Intermittent claudication was reported statistically significantly more often in patients assigned
to raloxifene than assigned to placebo; p=0.031.

o Raloxifene 128/5044 2.5%
o Placebo 97/5057 1.9%

o Intermittent claudication can be a symptom of lower extremity peripheral arterial disease.
In RUTH, approximately 11% of patients had a history of lower extremity arterial disease
at baseline. About one-third of these patients reported the TEAE of intermittent
claudication.

o Of'the 225 total intermittent claudication reports, one event was reported serious, due to
worsening of preexisting intermittent claudication. This patient was on raloxifene and
had preexisting peripheral vascular disease and had had a iliac-popliteal bypass 2 years
prior to randomization.

The increased incidence of intermittent claudication for raloxifene-assigned patients in
RUTH is inconsistent with results from MORE and CORE, where the incidence within the
placebo treatment group was equal to or numerically greater than that of raloxifene treatment

group.

Four preferred terms (PTs) were further examined: peripheral vascular disorder, peripheral
ischaemia, peripheral occlusive disease, and poor peripheral circulation. Incidences were not
statistically significantly different between treatment groups in RUTH, MORE, or CORE.

Additionally, leg amputation data was also looked at. The incidence for leg amputation was
numerically greater for placebo- than for raloxifene-assigned patients.

In RUTH, non-traumatic lower extremity amputations and non-coronary arterial
revascularization were adjudicated study endpoints. There were no statistically significant
treatment group differences in incidence of non-traumatic lower extremity amputations (HR
0.92, 95% CI 0.60-1.41, p=0.7004) or non-coronary arterial revascularization (HR 1.05, 95%
CI0.85-1.29, p=0.6654).
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Table 27 Treatment-Emergent Adverse Events Relevant to Intermittent Claudication by Specified MedDRA
Preferred Terms (Al Randomized RUTH/GGIO, MORE/GGGK, and All CORE/GGJY Patients)

@10 - [ e
21 REX [ 71 PO u

HI? Rvest Terms K57 Hx04d RelST§ Raf125 Rsl106 Re1728

P Event Torms u {&] a {%} a (%} a (&} a (%} z (%}
Peripheral vascular disorders NEC

Peripheral vasqular disorder * 92(1.6) 96{L.7} (0.2 19{0.4) 5(6.4) 5{0.1]
Peripharal vasaoonatriction, necrosis, and vascular
insufficiency

Peripheral iacharmia ) 11{0.2) 9(0.2) 1(0.1) §(0.1) 1{6.1) 1{0.¢}

Peripheral acolugive disease 61{1.2} S7{1.1} 6.9 0{0.4} (0.7} a46.4

Poor peripheral ciroulation 5{0.1) 30.1) 2{6.1} 10{0.2) 6{0.0] 1{0.4}
| Idmh therapeutic procedures . :

leg amputation 1.7 20[0.4} 0{0.4) 2{0.0) €{0.0) 0(0.0]

Abtrenstions: NEC= notdmhﬁechﬂﬁed,NOS = not otherwise specified, PBO = placebo, RLX = relowifire.

1 Term that was classified s¢ nof otherwise specified in MedDRA 6.0 but not in MedDRA 8.0 egpenpﬁmlvxswlard:scxdaNOS[ﬂ] pen]imlwsuﬂar
disorder [8.0]).

Note: There were no statistically agnificant (p0.05) treaﬁnmtgrmpckffmcesmthmastudy(GGIO Cochran-Mantel-Huenszel test, sratified by country
[not perfornaed for n <3}, GGGK: Pearson's Chi-square test it tofal 10, Fisher's exact if S<total<10, and not applicable otherwise; GGIY Fisher's exacttestif
23, offierwise not applicable).

Soarce: RMPH350.GGIO FINAL(SFTTEAEA), RMP H3S0.CTDI(SFRTAEM!), RMP H350.GGGY FINAL(AET1411).

Cholelithiasis
RUTH

o The incidence of cholelithiasis was statistically significantly greater for raloxifene- than
for placebo-assigned patients in GGIO (p=0.028)

MORE and CORE

o The incidence of cholelithiasis was not statistically significantly different between
treatment groups in MORE and CORE.

o In MORE/GGGK, the incidence of cholelithiasis was 1.8% for both placebo- and
raloxifene-assigned patients.

o Overall incidence was lower in MORE/GGGK and CORE/GGIJY compared with
RUTH/GGIO.

o Cholecystectomy rates were similar between treatment groups in RUTH/GGIO,
MORE/GGGK, and CORE/GGJY based upon both MedDRA and RSSC data.
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Dyspepsia

o The incidence of dyspepsia was statistically significantly greater for raloxifene- than
placebo-assigned patients in RUTH; p=0.026.

o The incidence of dyspepsia was lower for raloxifene-assigned patients in MORE/GGGK,
and similar between treatment groups in CORE/GGJY.

Dyspepsia represents one of several possible descriptions of abdominal discomfort or abdominal
pain. Therefore, clinically relevant MedDRA terms (eg, abdominal pain) were reviewed for
GGIO, GGGK, and GGJY. _
o Raloxifene-assigned patients had equal to or numerically less reported incidences of
epigastric, abdominal, and stomach discomfort, and abdominal pain than placebo-
assigned patients.

Table 28 Abdominal Pain (Dyspepsia) Treatment-Emergent Adverse Events by Specified MedDRA Terms
(Alt Randomized RUTH/GGIO, MORE/GGGK, and All CORE/GGJY Patients)

G310 [ [
FHO 171 B0 I FHO I
HL? Event Tarme Ha§057 Baf04d Ha2876 Ka§129 Hali8§ ¥a2725
PT Event Torms a (4 u (% a (% n (Y n {¥) a (&}
Ebdominal event; patients with 21 eveat ¢ €12{13.3) | 6EL(11.1) | 467(18.1) | B#9(17.1] 75(5.9] | 143(5.5]
Wyapeptio signe aid sjupbomd ) . N T P B I
Hyapepaia T0I{3.67 | *226{4.5) | 213(B.}) | 1381{1.4) 28{2.7) £3{2.7]
Epigastric diecamfort. » 13{0.3} 1Z2{0.2} (6.4 3{0.1] (0.0} 0{0.0]
Gastrointestinal signg and dymptoms NEC ' e ] ‘ T -
Abdominal disccafort 36{0.€) 73(0.5) 19(0.7} 171{0.7] 1{0.3) 8{0.3}
Stomach diaccafort 12(0.%] (0.2} 440.2 £(0.1) 1{0.1] 1{0.3]
Gastrointestinal and abdeminal paiss {excludizg oral i
sod throat) , : N
#Abdominal pain © 206(5.1) | BT | 106 | 341{6.4) 20{1.€) W(1.4)
Abdaminal pain lower - 26{0.5) 26{0.5) 4€(1.8) T1{1.4) 414.3] 9{0.3)
Abdominal pain upper 283(5.07 | 236(L.7) 93(3.6) | 163(3.7j 22{1.7) 12{1.3}

Abbeewiations: HLT =high level term, n = patients with event, N = patient population, NEC =nof eléehere classified, NOS =not ofherwise specified,
PBO = placebo, PT = preferred term, RLX = ralaxifene.

2 Seven PTs were selected for review and overall meidence s & nonduplicative eount for these 7 terms. HITs are included a¢ hieaders fix reference.

b Epigastric discomfort maps to gastroimtestmal signs and symptoms NEC in MedDRA 6.0 and dyspepfic sgme and symptoms m MedDRA 8.0, and is
summarized m this table under dyspeptic signs and syptonus.

¢ Term that was classified a4 not otherwise specified in MedDRA 6.0 but not in MedDRA 8 0 {eg, hypertension NOS {6.0] = hypertension 8.0).

* Denotes statistically sgmsficantly greater inaidence than ofher treatment group within study (p<0.05). Significance was based upon Chi-square test

Saurce: RMP H3SO.CTDI(SFRDPPRU), RMP H3S0.CTDI(SFRDFPMO), RMP H3SO.CTDI(SFRDPPCO).
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Arthritis

o Arthritis was reported at a statistically significantly greater incidence in patients assigned
to raloxifene (148/5044, 2.9%) than patients a551gned to placebo (117/5057, 2.3%,
p=0.042) in RUTH. '

o The increased incidence of arthritis for raloxifene-assigned patlents in RUTH was
inconsistent with results from MORE/GGGK and CORE/GGJY, where the
incidence within the placebo treatment group was greater than or equal to that of
raloxifene treatment group.

Arthritis is a general term describing many diseases associated with joint inflammation or joint
disorders. Given the significant p-value in RUTH/GGIO, a more comprehensive analysis of
relevant MedDRA event terms was conducted.

o Arthritis, along with 9 other PTs, maps to the HLT arthropathies NEC, where the
incidence of events mapped to this HLT was similar between treatment groups.

o The HLT arthropathies NEC maps to the high level group term (HLGT) joint disorders,
which includes 3 other relevant HLTS: joint related signs and symptoms,
osteoarthropathies, and rheumatoid arthropathies.

o In RUTH/GGIO, as well as in MORE/GGGK and CORE/GGJY, there were no
statistically significant treatment group differences for these 4 HLTs.

o Approximately 3000 events were contained within these 4 HLTs for RUTH/GGIO, and
arthritis was the only PT to have a statistically significantly greater incidence in
raloxifene assigned patients. :

Table 29 Joint Disorder Treatment-Emergent Adverse Events by Specified MedDRA High Level Terms (All
Randomized RUTH/GGIO, MORE/GGGK, and All CORE/GGJY Patients)

G810 Q36 . GGTY
FRO REX PEO I PEO 1174
Ha§087 Hab044 Hal876 Ra§129 ¥=1286 Hal728

HT - o (%) u (%] o (% s &) t @& s &
Arthropathies NEE 199{31.4} 218(4.3) 194{7.5) LTI 25{1.9) 71(2.6)
Joint related sigue and symptoms €14(12.1) 576 {11.4) €17(2€.0) | 131425, 6} 128(14.0} 273{10.0}
Ostecarthropsthiss £55{11.4) €53 (1.0} 169{E.£} 117{6.7) 86{4.3] 153(5.4)
Rheumatoid arthropathies 28{0.6} 1540.5) 2140.8} 26{0.5] - NH6.2) 11{0.4) |

Abbrevations: HLT =high level term, = patients with event, N'= patient poprlation, NEC =not elsewhere classified, PBO= placebo, RLX =raloxifene.

1 For HLTs were selected for review a2 potentially relevant to artimiis.

Note: There veere no statistically significant (<0.05) treatment grovp differences within  study (GGIO: Cochran-Mantel-aenszel test, sraified by comitry
{not performed for n <3}; GGGK: Pearson's Chi-sqare test it ofal 210, Fisher's exactif S<fofal<10, and not applicable otherwise; GGIY: Fisher's exact fest i
23, otherwise not apphicable).

“Smarce: RMPH3S0.GGIOFINAL(SFTTEAEA), RMP H3SO.CTDI(SFRTAEMI), RMP 13S0 CTDI(SFRTAECO).
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Depression

The incidence of depression (PT) was statistically significantly increased for raloxifene-assigned
patients in CORE/GGJY. In CORE/GGIJY, there was no statistically 31gn1ﬁcant treatment group
difference for the HLT depressive disorders.
o This finding is inconsistent with results from GGIO and GGGK, as well as past
raloxifene studies in which depression was a primary endpoint.

Several terms can be used to describe depression.
o Depressed mood, was statistically significantly lower among raloxifene-assigned patients
in CORE/GGJY.
o Major depressive disorder, dysthymic disorder, depressed mood, and feeling of despair
all were reported at a greater incidence for placebo-assigned patients in CORE/GGJY.

Biopsy Endometrium

o In RUTH/GGIO, there was no statistically significant treatment group difference for
incidence of biopsy endometrium, with 4 (0.04%) patients in the entire study reporting
the event.

‘o - Raloxifene-assigned patients in MORE/GGGK reported the term biopsy endometrium at
a statistically significantly greater incidence than placebo-assigned patients.

o A detailed analysis of uterine safety was conducted in MORE/GGGK and it
included biopsy data:
= There was no increased reporting of any gynecological malignancies.

o In CORE/GGJY, there was no statistically significant treatment group difference for

incidence of biopsy endometrium.

Diabetes Mellitus

RUTH

The incidence of diabetes mellitus was greater than 2% in each treatment group in RUTH/GGIO,
with a similar incidence between treatment groups.
o The incidence of the HLT diabetes mellitus including subtypes for placebo- versus
raloxifene-assigned patients was 9.63% (487/5057) versus 9.40% (474/5044)
o The incidence of the PT diabetes mellitus was 7.55% (382/5057) versus 7.69%
(388/5044)

In RUTH/GGIO, analyses of fasting glucose and hemoglobin Alc (HbA1c) were performed
separately on patients with and without diabetes mellitus at baseline:
o No statistically significant differences between treatment groups for the fasting glucose
or HbAlec analytes were noted for patients without diabetes mellitus.
o No statistically significant difference between treatment groups was noted among
patients with diabetes mellitus for changes in fasting glucose.
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o For patients with diabetes mellitus at baseline, HbA1c decreased among diabetics in
both treatment groups over time and the magnitude of change was statistically
significantly greater in the placebo group.

o Mean weight statistically significantly decreased in both treatment groups, but
statistically significantly more for placebo patients.

MORE

o The incidence of diabetes mellitus NOS was less than 2% in each treatment group in
MORE/GGGK with no statistically significant treatment group differences.

o The incidence of diabetes mellitus non-insulin-dependent was less than 2% in each
treatment group in MORE/GGGK, with a statistically significantly greater incidence
observed for the raloxifene compared with the placebo treatment group.

o This difference was considered to be due, in part, to baseline imbalances between
treatment groups, as indicated by statistically significant imbalances in baseline
fasting glucose.

o Among patients without diabetes at baseline, the incidence of diabetes reported post-
baseline was not statistically significantly different between treatment groups.

o Fasting glucose mean change was similar between treatment groups in MORE/GGGK,
but high outlier incidence was statistically significantly greater in the 60-mg raloxifene
treatment group compared with the placebo treatment group.

o However, this finding was in large part due to treatment group differences in
baseline fasting glucose, where a statistically significantly greater proportion of
raloxifene patients at baseline had a fasting glucose level above 140 mg/dL.

o After adjusting for this baseline difference, the statistically significant treatment
group difference was no longer observed, and there was no statistically significant
difference for high delta outliers (placebo 55 of 2576 [2.1%] patients and
raloxifene 148 of 5129 [2.9%] patients).

CORE

[n CORE/GGIJY, the incidence of diabetes mellitus was less than 2% in each treatment group and
similar between treatment groups.
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7.1.5.4 Common adverse event tables

o Please see 7.1.5.3 for the common adverse event tables.

7.1.5.5 ldentifying common and drug-related adverse events

A large number of AEs were seen in the 3 placebo-controlled raloxifene trials. These are listed
and discussed in 7.1.5.3.

o The following events are of special concern as they cause significant morbidity (eg, need
for treatment and hospitalization) and mortality, and a higher incidence is seen in the
raloxifene arms (than placebo arms) across the trials. Notably, increased thromboembolic -
events can be expected as a class effect with estrogen agonist-antagonists or SERMs.

o Venous thromboembolism (VTE)
= DVT
= PE

Reviewer Comments: Incidence of thromboembolic AEs appears to be lower when compared
with tamoxifen.

7.1.5.6 Additional analyses and explorations

Adverse Events in >2% of Raloxifene-Assigned Patients

In RUTH/GGIO, there were 7 TEAEs reported in 22% of raloxifene-assigned patients where
there was a statistically significantly greater incidence in the raloxifene than placebo treatment
group.
o Of'these, 5 are already reported in the US label: arthritis, dyspepsia, leg cramp,
peripheral edema, and hot flush.
o Intermittent claudication and cholelithiasis were the other 2 events.

There was no evidence of underlying peripheral vascular disease or any obvious biologically
plausible explanation associated with the reporting of intermittent claudication for raloxifene-
assigned patients in RUTH/GGIO. An increase in reporting of intermittent claudication was not
observed in MORE/GGGK or CORE/GGIJY for raloxifene-assigned patients.

The incidence of cholelithiasis was not statistically significantly different between groups in
GGGK or GGJY, and it was not associated with statistically significant treatment group
differences in the incidence of cholecystectomy in GGIO, GGGK, or GGJY.

Based upon GGIO, GGGK, and GGJY data, raloxifene appears to have a neutral effect on mood.
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Raloxifene appears to have a neutral effect in regard to diabetes mellitus, including fasting
glucose and HbA 1c levels, regardless if the patient has or does not have diabetes mellitus when
starting raloxifene treatment.

In summary, for MedDRA-based TEAE analyses, leg cramp, peripheral edema, and hot flush
were the AEs occurring with increased incidence in raloxifene- compared with placebo-assigned
patients; these events are known raloxifene-associated AEs and are already reported in the
raloxifene US label.
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7.1.6 Less Common Adverse Events
Adverse Events <2% Incidence

TEAE:s reported in <2% of raloxifene-assigned patients with a statistically significantly greater
incidence in the raloxifene group are listed in the table below
o For comparison, TEAEs reported in <2% of patients in the placebo treatment group with
a statistically significantly greater incidence in the placebo than the raloxifene treatment
group are also presented.

In GGIO, GGGK, and GGJY, there were many observations where the incidence was
statistically significantly greater for the placebo than the raloxifene group. These findings
suggest that many of the treatment group differences were probably due to chance associations
that can be seen with multiple analyses.

o When similar findings are observed among studies, then the finding is less likely to be
due to chance.

o There were no consistent findings among any combination of GGIO, GGGK,, or GGJY
for events reported in <2% of patients and associated with a statistically significant
treatment group difference, except for when the incidence was less for raloxifene-
compared with the placebo-assigned patients (breast cancer, hemorrhage, impaired
healing, partial mastectomy, and sinus bradycardia).
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Table 30 Statistically Significant Treatment-Emergent Adverse Events for Events Reported in <2% of
-Patients Listed by Preferred Terms (All Randomized RUTH/GGIO, MORE/GGGK, and All CORE/GGJY
Patients)

W T L B

1280

' ugim;umtiu oedena cardiag Eailure nngcn:tivc drug hypéﬁenniﬁity
atheroacleronis chbliterans | csrvical polyp poet procedural paim

avotaenia

blood creatinine imoressed
blood urea incressed
oalculus vrisary

chronic mimeaitiis

deep veln thrombosis

dishetes mellitus non-insulin-
depend=nt

diaphraqmatic hernis ROE

dleturhanoe in attention

corneal scar eructation

dyapooea exscerhated. zye haemorrhage NOE
erythena aye swelling
extrapyramidal disorder faos 1ift

eyelid oedems gaetrointestinal pain NOB
famaiitis hypertriglyceridsenia

gastrointestinal infeckion

phlehitie superficial

head disconfert
hepatic fumction abnornal
joint injectiom
naculopathy
nalnutrition
nesenteric ocelusinn
nitral valwe aclercais
maltiple allergiea
meurosis

mocturia

pareain

peripheral eoldness
pulmonary embolism
rehabilitatica therapy
retinal dieorder
gengation of heavinesa
ainua tachysardia
 spinal fusion murgery
suboutanecus sbacess
urinary retemtion
urinary traset disarder
urcespeis

vaginal nycomis
varioose velm operaticm
venous lmsufficiency

pulmanary fibroals
raeh maculo-papular

trigeminal neuralgia
uterine oyst

uterine polyp HOE
vaginesis fungsl NCE
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uhdnnim}'. ut.rangulat.ed
hernia

acute tanailliitia

atrioventricular hliaock

breast canaor

braonchoscapy

- o-reactive protein

increascd

diverticulum cescghagesl

eye discharge

fimtula

fungal skin infectica

hacmoptysia

haecmorrhage

hand fracture

helicobacter infectioca

hyperchlarhydria

hypertrophy breaat

impaired heaking

Anjuxry

irricabiltity

lung discrder

aral fungal infection

astcoporotic fracture

partial nasatectomy

proctoacopy

apliamisa WOE
hlood chnlesteral incresased
hood urine

breast cancer female

breoeaat cancex HQAB

breamst engorgenent

breaast lump renowal RNOS

breast mase WOS

cautery to noae

aaleatoey NOG

aomas:

ccchymonia

electrocardiogran §T segment
depreasion

baesorrhage HOE

head disconfort

impaired healing

joint arthroplasty

joint diaslocatiom

teft ventricular failure

Ieukooytosia

lunp excisicn

lung infectican NS

maltiple allergica

namal drynecanm

raah pruritic ceral neoplasn NOB

moar periarchritcia

nenaation of foreign body proteimiria

aimas bradycardia xhinitis allergic WAS

spinal compreasion fracture sooctoma

surgery aimue bradycardia

thyroid ayat synaovitie

tibia fracture throubacythaemian
umbilical hernia HOS
urge incoatinenae

femaral peck fracture
humerus frmaoture
hyperthyroidism
nerve compression
partial mastectany
patella fracture
viamion blurred

vweight decorcosed

Abbreviations: NOS = not otherwise specified, PT = preferred term, PBO = placebo, RIX = raloxifene.
*  Treatrnent-emergent adverse events reparted in <2% of raloxifene-assigned patients with the incidence

greater in the raloxifene than placebo treattnent group.

b 'Ii"eatmfmt-emetgmt adverse events reparted in <2% of placebo-assigned pﬁnents with the incidence

greater i the placebo than raloxifene treatment group.

Note: GGIO data ave presented in MedDRA 8.0. GGGK and GGJY data are presented in MedDRA 6.0-

Note: Statistically significant (p<-0.03) treatment group differences within 2 study were based upon GGIC:
Cochran-Mantel-Haenszel test, sratified by country [not perfiemed for n <3} GGGK: Pearson's Chi-
square test it total > 10, Fisher's exact if 5<fotal=10, and not applicable otherwise; GGFY: Fisher's exact

test if 3, otherwize not applicable.
Scurce: RMP H3SO.GGIO FINAL(SFTTEAEA), RMP HISO GGIY FINAL(AET1411),
EddP H3SO CTDI(SFRTAEM1).
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- Adverse Events in <2% of Raloxifene-Assigned Patients

Based upon MedDRA data, there were no consistent findings among any combination of
RUTH/GGIO, MORE/GGGK, or CORE/GGJY for the events reported in <2% of patients and
associated with a statistically significant treatment group difference where the incidence was

greater for raloxifene-assigned patients. _
o However, some of these events were deemed potentially clinically relevant and are
discussed in greater detail in other sections, including pulmonary embolism, cardiac
Jailure congestive, DVT, diabetes mellitus non- insulin dependent, uterine cyst, uterine

polyp NOS.
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7.1.7 Laboratory Findings

7.1.7.1 Overview of laboratory testing in the development program

RUTH

o A limited number of clinical chemistry laboratory tests (fasting lipids, fibrinogen, and -
Hemoglobin Aic [HbA1c]) were performed in RUTH/GGIO.
o Hemoglobin A1c findings are discussed in relationship to diabetes above.
o Hematology and urinalysis were not examined.

MORE

o A comprehensive collection and analysis of laboratory analytes was performed in
MORE/GGGK. These are listed and described in the Clinical Study Report in the
Appendix. A large number of analyses were performed; variability in findings was
common. There were no clinically relevant observations that need a label revision.

CORE

o Regular laboratory testing was not part of the study procedures.

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory values

o The three placebo controlled studies that are reviewed have the best chance to provide a
signal of an effect of raloxifene on a laboratory test. RUTH and MORE can be expected
to be more informative.

o All three studies have fairly long follow ups and can be considered suitable for assessing
the late developing abnormalities. CORE is not informative, however. -
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- 7.1.7.3 Standard analyses and explorations of laboratory data

Chemistry

RUTH

o

O

In RUTH/GGIO, total bilirubin decreased over time in both treatment groups and the
magnitude of change was statistically significantly greater in the raloxifene group.
However, raloxifene use was not associated with any apparent clinically relevant effect
on any laboratory analytes recorded, including aspartate transaminase (AST), total
bilirubin, blood urea nitrogen (BUN), creatinine, or fasting glucose.

MORE

Analytes collected in GGGK included serum chemistry and serum liver-related chemistry.

O

A statistically significant increase in uric acid from baseline to endpoint was observed
for raloxifene- compared with placebo-assigned patients, but there were no statistically
significant treatment group differences in outliers.

o The change in uric acid was not correlated with changes in urea nitrogen,
increases were small (0.2 mg/dL), and there were no statistically significant
treatment group differences in the reporting of gout or hyperuricemia.

A statistically significant decrease in creatine phosphokinase (CPK) from baseline to
endpoint was observed for raloxifene- patients compared with placebo-assigned patients,
and there were parallel findings for some of the outlier analyses.

o The reduction in CPK with raloxifene treatment is of unknown clinical.
Statistically significant treatment group differences related to decreases in calcium,
phosphorus, alkaline phosphatase, albumin, and total protein within raloxifene-
compared with placebo-assigned patients were observed. These were observed for mean
change and outlier types. '

o These findings are consistent with skeletal anti resorptive effects and have been

observed with other anti resorptive agents.

Hematology

0]

Analytes collected in MORE/GGGK as numeric data included hematology (both red
blood cell [RBC] and WBC related).

Analytes reported as categorical (abnormal/normal) data in MORE/GGGK included
both red and white blood cell morphology.

There were some statistically significant treatment group differences in RBC-related
parameters and platelets, generally due to decreases observed in the raloxifene treatment group.
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There was a statistically significant decrease from baseline to endpoint observed for platelets in
the raloxifene compared with placebo treatment group.

o The absolute values of the decreases in these analytes were small, and there were no
statistically significant differences between the raloxifene and placebo treatment groups
in the incidence of TEAEs potentially related to low RBC indices or platelets.

o The noted decreases in RBC indices are likely due to the selective estrogen receptor
modulator (SERM) profile of raloxifene, since similar decreases in RBC indices have
been observed for oral contraceptives and tamoxifen, thought to be due to a hemo-
dilutional effect.

There were some statistically significant treatment group differences in WBC-related
parameters, generally due to increases observed in the raloxifene treatment group.

o These findings were not deemed clinically relevant since, with the exception of leukocyte
count, there were not a statistically significantly greater number of high outliers for the
raloxifene treatment group.

o There were no statistically significant differences between the raloxifene and placebo
treatment groups in the incidence of TEAEs potentially related to high WBC indices.

Urinalysis

In MORE/GGGK, analytes reported as categorical (abnormal/normal) data included urinalysis
chemistry and urinalysis microscopic.
o A statistically significant increase in yeast and bacteria was observed for raloxifene
compared with placebo patients, but this did not align with any TEAE findings.
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7.1.7.4 Additional analyses and explorations

Biochemical Markers for Cardiovascular Risk
RUTH/GGIO

o Raloxifene statistically significantly reduced total cholesterol (>2%), low-density
lipoprotein-cholesterol (LDL-C; >4%), non-high-density lipoprotein-cholesterol (non-
HDL-C; >3%), total cholesterol/HDL-C (>2%), and fibrinogen (>3%) levels compared
with placebo from baseline to Year 1.

o There was no statistically significant difference between treatment groups in triglyceride
levels. Raloxifene statistically significantly increased HDL-C levels (>2%) compared
with placebo. The results of baseline to endpoint analyses were consistent with the results
of change from baseline to Year 1 analyses.

o Of note, 73% of RUTH/GGIO patients used lipid lowering agents post-baseline, and thus
decreases in lipid parameters observed for raloxifene-assigned patients must be
interpreted in the context of the lipid lowering effects of these medications. Due to the
small magnitude of treatment group differences, these changes were deemed not likely to
be clinically relevant.

MORE/GGGK

o Compared with the placebo, raloxifene assigned patients had statistically significantly
greater median percentage decreases of total cholesterol (>5%), LDL-C (>8%), and
fibrinogen (>10%). There were also statistically significantly greater decreases in LDL-
C/HDL-C ratio and apolipoprotein B in raloxnfene— compared with placebo-assigned
patients.

o Median percentage change in triglyceride concentration was statistically significantly
different between the placebo and raloxifene treatment groups; but this difference was
driven by a decrease for the placebo group (approximately 3%) and a non-clinically
relevant increase for the raloxifene (approximately 1%) treatment group.

In summary, while the consistent lowering of total cholesterol, LDL-C, LDL- C/HDL C ratio,

and fibrinogen suggests that raloxifene might reduce the incidence of major coronary events,
RUTH/GGIO endpoint results did not demonstrate a cardio-protective effect of raloxifene.

7.1.7.5 Special assessments
o Hepatic metabolism of raloxifene occurs through a glucuronide pathway rather than a
cytochrome P450 pathway

o Raloxifene does not appear to be associated with any liver-related abnormalities.

Clinical Laboratory Safety Summary
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o In summary, for laboratory shifts that were observed, there were no apparent
relationships to any corresponding AEs that were clinically relevant.

o For RUTH/GGIO, MORE/GGGK, and CORE/GGIJY there were no findings suggestive
of a change in the current safety profile in regard to clinical laboratory data.

7.1.8 Vital Signs

7.1.8.1 Overview of vital signs testing in the development program

In breast cancer studies, height, weight, and body mass index are of interest as peripheral
conversion of steroid hormones to estrogens occurs in the fatty tissues. However, adequate
analyses of data on BMI and breast cancer incidence require large population studies with long
follow-up. The results from such studies have generally remained inconclusive or controversial.

o In RUTH/GGIO, height, weight, body mass index (BMI), SBP, diastolic blood pressure
(DBP), and heart rate were assessed.

o In MORE/GGGK, height, weight, SBP, DBP, and heart rate were assessed.

o In CORE/GGJY, height, weight, and BMI were assessed.

7.1.8.2 Selection of studies and analyses for overall drug-control comparisons

o The three placebo-controlled studies and are reviewed in this part of the NDA review.

7.1.8.3 Standard analyses and explorations of vital signs data

o In RUTH, height, weight, body mass index (BMI), SBP, diastolic blood pressure (DBP),
and heart rate data were assessed. While statistically significant differences between
treatment groups were present for BMI, weight, and heart rate, none of these was of a
magnitude considered clinically relevant.

o In MORE, height, weight, SBP, DBP, and heart rate were assessed. While statistically
significant differences between treatment groups were present for weight and sitting heart
rate, none of these was of a. magnitude considered clinically relevant.

o In CORE, height, weight, and BMI were assessed. There were no statistically significant
treatment group differences. '

In summary, there were no findings suggestive of a safety issue in regard to vital signs and
physical findings.
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7.1.8.4 Additional analyses and explorations

o As there were no findings suggestive of a safety issue in regard to vital signs and physical
- findings, and the population sizes and follow-ups were inadequate .in these studies for

evaluating the effect of change in BMI on breast cancer incidence, no additional analyses
or explorations were conducted.
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7.1.9 Electrocardiograms (ECGs)

7.1.9.1 Overview of ECG testing in the development program, including brief review of
preclinical results

MORE

. 0 A standard 12-lead electrocardiogram (ECG) was performed at baseline and at the ECG
endpoint (48 months or at the patient’s early discontinuation). The ECGs were then
analyzed using the NOVACODE method.

o Relative risks of having developed ECG abnormalities consistent with MI for each of the
raloxifene groups and for the pooled raloxifene group compared with the placebo group
along with the 95% confidence intervals.

CORE

o There are several important limitations to the cardiovascular (CV) safety data, including
ECG data, collected in CORE. Unlike MORE, CV events were not solicited in CORE
and no additional clinical information was collected to properly ascertain that an event
had occurred.

RUTH

o Electrocardiograms were scheduled at baseline, Year 2, Year 4, and the final visit, if not
performed in the 3 months prior to the final visit.

o Almost all patients had an ECG tracing performed at baseline (99.88%). Compliance with
ECGs was consistent between treatment groups at all scheduled times.

o Due to the manner in which the ECG findings were recorded on the ECG forms, ECG
changes for an individual patient can be assessed. However, when the data are assessed
collectively for all randomized patients, interpretation is limited regarding treatment
group differences between the proportions of normal and abnormal ECGs and the
changes in abnormal ECG findings between scheduled ECGs. Therefore, conclusions
regarding the clinical relevance of these findings cannot be made.

7.1.9.2 Selection of studies and analyses for overall drug-control comparisons

o The three placebo controlled trials were selected for this review. Data from RUTH and
MORE are presented and discussed further.

o Data for cardiovascular safety, including ECG data, were systematically collected in
RUTH and MORE, but not in CORE.
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7.1.9.3 Standard analyses and expldrations of ECG data
RUTH

- Note that all patients who enrolled into RUTH were at high risk of for a cardiovascular event.
Evaluation of CV events was a primary objective in RUTH, but no difference in the CV events
between the treatment and placebo arms was found.

o At baseline, 40.73% of patients had an abnormal ECG but this did not differ significantly
between treatment groups.

o At baseline, of those patients with an abnormal ECG,; significantly more raloxifene
assigned patients had an ECG showing atrial fibrillation or flutter as compared to
placebo-assigned patients.

o At Year 4 and the final visit, significantly more placebo-assigned patients had abnormal
ECG readings compared to raloxifene-assigned patients.

o For patients with a normal baseline ECG, significantly more placebo-assigned patients
developed a subsequent abnormal ECG than raloxifene-assigned patients; the proportion
of patients in the placebo group with pathologic ST-T depression was significantly
greater than in the raloxifene group.

Myocardial infarctions in MORE

o In MORE, a trend towards a reduction in the number of patients with ECG-diagnosed MI
among the raloxifene-treated patients compared to the placebo-treated patients was noted.

o No statistically significant differences between the different treatment groups were seen.

o When the raloxifene data (60 mg/day and 120 mg/day doses) were pooled, there was a
near statistically significant reduction in the proportion of patients with new ECG-
diagnosed MI, with the magnitude of the reduction approximately 20%.

Cardiac Arrhythmia (RUTH, MORE, and CORE)

o In RUTH/GGIO, MORE/GGGK, and CORE/GGIY, there were no statistically
significant differences between the placebo and raloxifene treatment groups in the
incidence of arrhythmia, including atrial fibrillation, except for a statistically significant
increase in the placebo treatment group for supraventricular arrhythmias other than
atrial fibrillation in MORE/GGGK.

o For the 7,705-patient MORE/CORE data, the arrhythmia IR was 15.6 per 1000 patient-

years for placebo-assigned patients and 15.8 per 1000 patient-years for raloxifene
assigned patients.
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Table 31 Cardiac Arrhythmia (All Randomized RUTH/GGIO, MORE/GGGK, and All CORE/GGJY

Patients)
aaro | GGaEK GGTY
. EBO RLX PBO RLX PBO BLX
BR8SsC R=5087 N=5044 R=257¢§ N=512% N=1286 N=2725
Subcatagory RESC n (%) S n (%) n (%) n {%) n {%}) o (%)
All Arrhythmia 744(14.7) {696{13.8) || 178(6.9) | 346(6.8) | 35(2.7) 94(3.8)
Supravantricular
Arrhythmias 441(6.7) gqs(a.l) 31(3.1_1 158{3.1) 23(1.8) 85{2.0)
Atrial ]
fibrillation 323(6.4) { 309{6.1) 32(1.2) 87(1.7) 15(1.2) 44 (1.8)
avas other
than atrial £ib 151{3.0) | 127{2.5) || *56(2.2) 79(1.5) 9(0.7) 12(0.5)
‘Ventricular Arrhythmias | 47(0.9) 53{1.1) 13{0.5) 18{0.4) 3{0.2) 10 (0.4)
Cardiac corduction
171(3.4 162{3.2}. 32(1.5 84 (1.6 1{0.1 a{0.3
nigordar (3.4) (3.2} {1.5) (1.6} (0.1) {0.3)
Other Arrhythmias 186(3.7) | 175(3.5) 67{2.6) | 127(2.5} 10{0.8) 29(1.1)

Abbreviations: n = patients with event, N = patient population, PBO = placebo, RLX = raloxifene, RSSC=
raloxifene special search category.

* Denotes statistically significantly greater incidence than other treatment group within study based upon
Cochran-Mantel-Haenszel test, stratified by country (p<0.05). For incidence less than 5, statistical tests
were not performed.

Source: RMP_HSSO.CTDKSFRSCCR), RMP H3S50 CTD1(SFRCRMO),

RMP H350.CTDI(SFRCRCQ).
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7.1.9.4 Additional analyses and explorations

- o No additional analyses or explorations were conducted.
o Raloxifene has been marketed and has been in widespread use for several years.
No report that would indicate that there is an increased risk of cardiac arrhythmias
has emerged. '
o CV data was not systematically collected (solicited) in CORE, the continuation of MORE
o In CORE, the cardiovascular data are further complicated due to significant
differences in baseline CV risk factors between the patients who enrolled in
CORE compared to those who chose not to enroll:
= The patients who did not enter CORE were more often diabetic and were
more likely to take CV medications (including lipid-lowering agents, anti- -
hypertensives, B-blocking agents, diuretics, and aspirin).
« This point is further illustrated by the incidence rates of MI and stroke in
the two populations. The rates of MI and stroke are significantly higher
(1.9-fold, p<0.001 for MI and 2.7-fold, p<0.001 for stroke) among patients
who chose not to enter CORE compared with patients who did enroll.

7.1.10 Immunogenicity

o Not applicable: raloxifene is not a therapeutic protein.

7.1.11 Human Carcinogenicity

Concern with increased risk of cancers with raloxifene use was heightened because of 4n
increased risk of uterine endometrial cancer seen with the other approved SERM—tamoxifen.
This has been discussed in other sections. Based on the available data:
-0 No increase in the risk of endometrial or other cancers is seen with raloxifene use.
o Raloxifene provides no protection against the non-invasive breast cancers; however,
- raloxifene does not increase the risk of non-invasive breast cancers (based on the
available data). ‘
o Raloxifene provides no protection against ER negative breast cancer; however, it does
not increase the risk of ER negative breast cancers (based on the available data).

7.1.12 Special Safety Studies

o See the discussion above under 7.1.11
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7.1.13 Withdrawal Phenomena and/or Abuse Potential

o The data available form the placebo-controlled studies and the post-marketing data do not
signal an abuse potential or withdrawal phenomenon associated with raloxifene use.

Reviewer Comments: In fact, compliance may be a more important issue.
7.1.14 Human Reproduction and Pregnancy Data

o Raloxifene has been studied in postmenopausal women only, and it is approved for use
by the postmenopausal women only.

7.1.15 Assessment of Effect on Growth
o Raloxifene has been studied in postmenopausal women onl

by the postmenopausal women only.

y, and it is approved for use
o Raloxifene is not for use in the pediatric population.

7.1.16 Overdose Experience

o The approved raloxifene dose is 60 mg/day.

Raloxifene has also been studied at a dose of 120 mg/day in the MORE trial.

No information of concern has emerged since its approval in terms of an overdose
potential.

7.1.17 Postmarketing Experience

o Raloxifene has been approved for prevention and treatment of osteoporosis in
postmenopausal women for several years. No signals of particular concern have emerged.

Apraars This Woy
Cr Griginal
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7.2 Adequacy of Patient Exposure and Safety Assessments

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and Extent of
Exposure) Used to Evaluate Safety

The three raloxifene placebo-controlled trials are the primary clinical data source for this review.

The following table shows the patient populations and median ages that were exposed to
raloxifene in raloxifene placebo-controlled trials.

Table 32 Patient populations exposed in the three raloxifene placebo-controlled trials.

Trial N Patient Population Median Age
(Postmenopausal women) (Years)

RUTH (Raloxifene Use for The 10,101 | With or at risk of adverse 68

Heart) coronary events**

MORE (Multiple Outcomes of 7,705 | With osteoporosis 67

Raloxifene Evaluation)

CORE (Continuing Outcomes 4,011 | With osteoporosis 71

Relevant to Evista)

*Modifted Gail score > 1.66 or history of LCIS treated by excision only

** Cardiovascular risk score > 4
Abbreviation: BMD: bone mineral density

7.2.1.1 Study type and design/patient enumeration

Study types and designs are shown in the table below. The number of patients in each raloxifene
placebo-controlled study has been shown above in 7.2.1.

Table 33 Study designs of raloxifene placebo-controlled trials.

TRIAL TREATMENT ARMS IMPORTANT EXCLUSIONS
RUTH o Raloxifene 60 mg MI, PCI, or CABG within 3 months,
o Placebo Hx of VTE '
MORE o Raloxifene 60 mg Hx VTE, CVA within 10 yrs
o Raloxifene 120 mg
o Placebo ‘
CORE o Raloxifene 60 mg Same as MORE except prior CVA not
o Placebo excluded

7.2.1.2 Demographics

o Only postmenopausal women were eligible for raloxifene placebo-controlled trials.
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RUTH

Age and breast cancer risk information is shown in the following table.

Table 34 Table xxx RUTH: Breast cancer risk and demographics

Appecrs This Waoy
On Griginal
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Characteristics Placebo Raloxifene Total

N=5,057 N=5,044 N=10,101

5-year predicted breast cancer risk
(7o)
# of patients 5056 5044 10100
Mean 1.73 1.73 1.73
Standard deviation 0.77 0.76 0.76
Median 1.54 1.55 1.55
Minimum 0.52 0.50 0.50
Maximum 9.57 14.15 14.15
S-yr predicted breast cancer risk >
1.66
# of patients (%) 5056 5044 10100
Yes 2091 (41.2) | 2101 (41.65) | 4192 (41.50)
[No 2975 (58.8) | 2943 (58.35) | 5919 (59.50)
Age (yrs.)
# of patients (%) 5057 5044 - 10101
< 60 944 (16.69) | 926 (16.38) | 1670 (16.53)
> 60-< 65 1033 (20.43) | 1029 (20.39) | 2061 (20.40)
> 65-< 70 1213 (23.99) | 1260 (24.98) | 24.73 (24.48)
> 70-<75 1291 (25.53) | 1251 (29.90) |25.42 (25.17)
>75 676 (13.37) | 679 (13.46) | 1355 (13.41)
iAge at menarche
# of patients 5039 5025 10064
Mean 13.47 13.51 13.49
Standard deviation 1.75 1.79 1.77
Median 13.00 13.00 13.00
Minimum 8.00 6.00 6.00
Maximum 20.00 23.00 23.00
Age at first live birth
# of patients 4520 4500 9020
Mean 23.34 23.43 23.38
Standard deviation 4.53 4.37 4.45
Median 23.00 23.00 23.00
Minimum 12.00 13.00 12.00
Maximum 54.00 44.00 54.00
# live births \
# of patients (%) 5056 5043 10099
0 521 (10.30) | 529 (10.49) | 1050 (10.40)
1 800 (15.82) | 916 (16.18) | 1616 (16.00)
2 1396 (27.61) | 1439 (29.51) | 2934 (29.06)
> 3 2339 (46.26) | 2260 (44.81) | 4599 (45.54)
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Characteristics Placebo Raloxifene Total
N=5057 N=5044 N=10101
# 1st degree relatives with breast
cancer
# of patients (%) 4584 4600 9184
0 4139 (90.29) | 4149 (90.17) | 8287 (90.23)
1 402 (8.77) | 418 (9.09) 820 (8.93)
2 36 (0.79) 28 (0.61) 64 (0.70)
> 3 7(0.15) 6(0.13) 13 (0.14)
# Of prior breast biopsies
# of patients (%) . 5041 5027 10068
0 4574 (90.74) 1 4611 (91.72) | 9185 (91.23)
1 372 (7.38) 343 (6.82) 715 (7.10)
2 65 (1.29) 58 (1.15) 123 (1.22)
P> 3 30 (0.60) 15 (0.30) 45 (0.45)
Prior breast biopsies with dx of
invasive breast cancer
# of patients (%) 390 345 725
Yes 1(0.26) 0 1(0.14)
No 379(99.74) | 345(100) | 724 (99.86)
. {Prior breast biopsies with dx of DCIS
# of patients (%) 380 345 725
Yes 0 2 (0.59) 2 (0.29)
No 380 (100) | 343(99.42) | 723 (99.72)
[Prior breast biopsies with dx of LCIS
# of patients (%) 380 345 725
Yes 0 0 0
No 380 (100) 345 (100) 725 (100)
Prior breast biopsies with dx of
atypical hyperplasia
# of patients (%) 380 345 725
Yes 8(2.11) 4 (1.16) 12 (1.66)
[No 372 (97.99) | 341 (98.84) | 713 (98.34)
Prior breast biopsies with dx of other
breast conditious ‘
# of patients (%) 386 349 735
Yes 379 (98.19) | 343 (98.28) | 722 (98.23)
No 7(1.81) 6 (1.72) 13 (1.77)
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MORE

The following table shows démographics of patients enrolled in MORE.

Table 35 MORE: Demographics of the enrolled patients.

Patient origin
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Family history of osteoporosis and breast cancer
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Haknown 359 (EL.6) o4 {23 .3)3 258 {X1.5) ‘858 {31.7)

Yaois €83 (6.5} &3 {IT.1) 706 {IT7.4] avar {x7.0%

HiM. HIHY. OF BRIASTE CANCER (VISET: 1}

No. Tatiants AST76 aae7 ASTZ T7as «EE4*
Ha . AXSE {B5.3) L0 {BE.E} 2183 (B4 .9) 665&9 {8&.3)
EHaknonr &T (X.6) &5 {3.3) . &5 {I.6} EET {Z.4)

o 3X3 (EX.3) 33T (Xx.3) 334 (13.6) 949 {E3.3)

History of hysterectomy and type of hysterectomy

PLACREG BLIGET RLIEIE Total p-Vaius
Varfablas . {H=157&}) " (W=3557} (H=-35T73} (H=-7T786)

AYHTERNCTONE {VISET: 1}

Ho. Patigata ASTE I567 572 TTaE «AR1*
Ha 1999 (7T7.6) 1980 {76.3} a0¥0 {78.1) 5969 {77.3)
Ten 77 (31.4) 607 {33.7) 563 {11.9) 1748 {31.7)

TIPE OF HYATERECTONY {VESYTi 1)
Ho. faticmta asTe aA557 as7i T7as «36B¥
Baknowm 47 {8.1) A8 {F.6) 43 7.7} 13§ {7.8}
Ytorus, -1 Gvary 178 (48.3) ¥@s {66.31) I7T {49.3) €60 (49.3j
Utarus,l ovarica 183 (43.7} 166 (43.3) 243 (4% .1) TE0 {d3 %)
Boapaalfiad 1959 1554 IGED 5559

Use of hormone replacement therapy

PLACEED RLIGED AL¥LIG Tatal p-Yalua
Varishis H=-I5TE} {H=255T} {H=35T1} (H=TTGE}

IRV U8R OFf HRT (VIBIT: Ij

Ha. DPatiaote as7q 2557 572 TTGS «56TH
Na 1833 {TE.q) 1785 (63 .8) 1839 (Tr.1) 5447 {T6.7}
Brknowe. & (9.3 k0 {@.4] & (@.3) 33 {0.3)
Tan 738 [(I8.6) 761 {39.8) 7358 {I8.5) 3138 {319.09
THEV USE OF THIAZ DETRETTCE (WIATE« 1}
" No. Paticnta 578 A667 571 Tras | 174
No FILL (B7.4) 134 (87.D) 3349 {87 .4) G7E4d {87.1)
14 (9.9} 4 {G.5) 39 {E.Lj €T {08.9)
h£-1 3EL (E2.1) 3LF {22.5] 354 {EL.&3 934 {E3.0)
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Previous systemic osteoporosis therapy

DIACHES RLTTED RLX1T0 Tatal p-Valuo
Variahls {H=3576} {H=3557} EH=5TL} (R-77a5}
PSRV USE COF SYSTEMEC FLEORIERS (VISTT1 1)

Na. Tatients 4676 2667 asT3 7745 _ BT

Ho I531 (96.3) 2506 {98.07  IEIB {96.1]  TEED {98.1)

Unknawm 1 (a3 4 (8.33 Z {8.3) 0 {8.1)

Taa 4 2.6 47 {1.8) 47 {2.8) 135 {1.8]

PEAV USF COF BEETHOEPRGHATES (VIBIT: 1}

Ra. Putiante 1576 IEE7 1573 1765 O71¢

Ko 4532 {97.9)  I4@D (§7.1)  IEGL {IT.4]  TEGE {9TV.4)

Enknown 1 {6.89 ¥ (5.3) I {0.1) 16 {6.1)

Tos 53 1.1 68 (2.7 66 (3.5) LET (3.4)

Results of breast imaging at baseline
HMacehs RLXA4¢ RIX12G
(N=1576) N=158Ty  (N=15TY p-valus?

Baselize Breast Imaging Resalist
HNormal 1E64 (T24%) 1864 (T2.9%) 1904 (74.0%) 0387
Abmorma], Hot Clinically Relevani 671 (26.1%) 653 (25.3%)  GIR(24.4%) 0388
Atmormal, Chnically Relevant 38 (1.5%) 40 (1.6%) 39 (15%) 0966
Arny Abnormal Requli e 2T5%) 603 (27.1%) 667 (25.9%) 0411

3 Chi-square test for total count =10, Fishe's Exact test for total counts 5 thaough 9.
& Pytients with more fim cne baseline bresst image were elassified accoeding to their most severe ragult,
Abtrevistions: N = numbey of randomly sesigned patients; KUX060 = raloxifene 60 mg/day, RIX130=

mlgxifene 120 mpiday.
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CORE
Table 36 CORE: Demographics and breast cancer risk of the enrolled patients.

Patient raée, age, and height

PLACEED RLIDEO Total p-value
variabla {(H=1286) {Nu2T25% {Hwd011}

e e e - - - e w mm - R R e il e W m -

CRIGINR
Ho. Patients 1286 2728 4011 -.060*
Africen Dascent X (0.2} 2 (0.1} 3 (G.1)
Wastaxn Aslan 4 (.3} 1 (0.0} 6 {(@.1)
Cancasian 1235 (96.0) 2622 (S6.2) IBBT (§6.2)
Rast /Scutheast K 26 (2.0} 38 (1.4} 66 (1.6)
Hiampanic ' 18 (L.8) &1 (1.9} TG (1.7}
othex 1 (6.1} 10 (0.4} 11 (0.3}
aar: (yrs) R
o . Patients 1286 2728 4013 441+
Poa A F4.91 70.73 TO.78
Madian TL. 0L 70.9% 7Q.97
Standard Dav. 6.72 &.T6 6.78
Mintmim 40.56 49 . % . 44. 5@
Masef smam. 6 .09 H#5 .98 f86.404
L HEIGHT:s (cm} (VESTIT: 1)
) Ho. Fatiente 12TL 27a8 3979 . 962w+
o Maan 158.26 i58.286 158.286
Madf an 188.16 158 .40 158.20
gtandard Dawv. &6.66 6.68 6.67
i ntoram 138 .00 137 .6G 137.8G
Masct aam 177 .48 150.90 180. 50
rnepaclfiad ig 17 32

Patient weight and BMI

FLACEBO RLIOGC Total . p-Value
variable (Nu1286) (Mw2725) (MudGli)

WEIGHT: (kg} (VESTIT. 1}

®o. Patients 1273 2710 3983 . 468w+
Maan €3 .96 G4.24 €4.18
Madian 63.88 §3.1% §3.11
Standard RDev. 10.61 10.88% 10. %7
Mint mam 29.74 34.80 29.74
Hasct mam 108.49 132.00 132.00
vnegpaci £fied 13 15 ’ 28

BMX.« {(kg/m2) {(VESIT. 1)

. Re. Patienta 1260 2707 I9TE . IFT A
Maan 25.64 28.67 26.63
‘Madt an 25 .19 25.29 25.24
standard baev. 4.10 4.04 4.06
¥intmnm 14 .62 5.13 14.52
¥Masck mum 44 .29 50.42 60, 42
Unepaclfiad ig ig 36
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History of hysterectomy and type

HISTERECTUMY (VISIT: 1)

He. Patiants 1286 2728 4011 - BE5G¥
Yas (278 {21.6) 587 {(21.8) BEE {21.6)
Mo 1068 (Ta.43) 2138 (74.5} 3146 (74.4)

TIFE OF EYSTEERCTOMT (VISIT: 1}
Ko. Patientm 1286 2725 4011 LTEE*
gterus/l overy 138 {(45.8}) 286 (854.3) 433 (850.1)
vterus/Z ovarias 123 {44.2) 248 {(42.4) 372 {43.0)
Tnknown 17 (6.1} 42 (7.3} &0 (5.9)
tnepacifiad 1608 2138 3146

Gail score at visit 1 and age at menarche

PLACEEQ RLIDGD Total F-Value
Variable (H=1286) (R=2728) (M=4611)

R T T eR T Ty e — TEem e T TR rww.- mexTr R e m o - LR R e R L IR -

CORR Gall Zcoxe (VIBIT: 1}

Ko. Fatiente i2ee 2728 4811 . 9034w
Maan 1.94 1.94 1.94
#Madian .76 1.70 1.70
Standard Dav. 0.93 g.98 .96
¥ind mam 0.40 0.70 0.40
Maock mam ix.1@ 13.10 13.10

Agae at Manerche (VISIT. i}
Ko. Patlents 1286 272§ 4011 .522%
§ - <12 148 {11.3) 333 (11.5) 458 (11.4)
12 - «id 875 (44.7) 1166 (42.9) 1741 (43.5)
14 - <58 E68 {44.0) 1342 (48.9) 1607 (46.1)

" Unspecified 1 4 5

Age at Menarche (VISIT. 1)
Ko. Patients 1248 2721 4006 .G31ww
Mean ) 13.38 13.38 13.37
Madian i 13.08 iZ.90 13.00
gtandard Dav. % .B66 1.63 1.61
Mindmem §.08 §.00 a.00
Maci mam 19.90 18.60 19.00
Tnapeclifiad i 4 &
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Age of first live birth
PLACERO RLIOSO
Variabla {H=1286} {(Na2T28}
Age of Pirat Live airth (vISIT: 1)
Ro. Patisnta 1286 2728
g 31 (2.8} 88 (2.%}
=% -« <20 85 (7.6} 188 (8.3}
28 - <2§ 484 (44.0) 1018 (42.8)
258 - <30 356 (1.7 808 (33.7)
=x30 187 (14.G3) 312 (13.0)
Unepaclfiaed 163 330
age of Firat Live Birth (vISIT: 1)
| Ro. Patients 1123 238%
Maan 24 .83 24 .40
Mad{ an 24.8¢ 24.00
gtandard Dev. 8.18 T7.38
Wind omm 4.6& a.e0
Hasct pmamn, 85.00 95.480
Unepacifiad 163 330

Total
{W=d 011}

.-

4011

(2.6)
(8.1)
{43.8)
{(33.0)
(13.3)

284
1613
1162

469

493

agi8
24.44
24.00
T.61
¢.00
§9.00
493

Family history of breast cancer and history of breast biopsies

PLACEBEQ

Variable

rrTE v m e xr e v v

TEm AT e

RLIOGG
(Hs2728)

R R b

CORR FPlrst bDegree Relatives with BC (VISIT: 1)

Ko. Patientsm 1286
1~ «2 150
2 + <3 . 14
3 - <4 0
»ad i
Unapaclfied 1123

Number of Brasat Biopsiea

Re. Patientm 12486
1 - <2 187
2%y . 73
Unspeacified 1657

Fumber of Breast Hicpsies
Bo. Patients
Maan
Madisn
gtandard Dav.
Minimam
Masct mam
mepeacifiad

2728
(50.9) 333 (89.5)
{g.8) 33 (8.9}
6 {1.6)
{(G.6) (1]
2383
(VISIT. 1}
] 2728
(68.8) 343 (74.9)
(3%.4) 116 (25.1)
2267
(VESTIT:Y 1} .
239 468
1.77 1.87
1.6@ 1.00
2.95 2.17
.09 1.900
40.0a 3. 0@
1087 2267
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Total

(N«4011}

M T T Em. - -

4011
483
47

3474

4011
500
187

3324

(72.9)
(27.2)

€87
1.64
1.690
2.46
i.00
40.00
3324

- -

G2

e wwE o wmm e —r
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History of breast biopsy with atypical hyperplasia

PLACRBO
Variabla

ErTmaTTETRETrETERETETTTE

{(H=128€)

—EEERYTTRETTE®.

RLXOG0
{R=2725)

ERTsTrERETETTTRT

iny Bicpeles with Atypleal Hyparplagis (VISIT: 1}

Fo. Patients 128§ 2728
Xas T (3.1} 11 (2.4}
Ro 203 (84.6) 416 (50.8)
Onkncwn 1§ (8.3} 31 (6.8}
Onapacified 1857 1267

Appears This Way
Cn Criginal

140

Total

4011
12 (2.6)
61§ (90.1)
§¢ (7.3)
1324

p-Valua
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7.2.1.3 Extent of exposure (dose/duration)

o E_xpoéure to raloxifene in the three placebo-controlled trials is shown in the table below.

Table 37 Duration of raloxifene and placebo exposure in raloxifene placebo-controlled trials.

RUTH . MORE CORE
Treatment Placebo Evista Placebo Evista Placebo Evista
Number of Pts. 5057 5044 2576 5129 1018° 2182%
Median (Years) 5.05 5.06 3.94 3.95 2.98 2.99
| Mean (Years) 431 4.32 3.24 3.30 2..68 2.66
SD 2.06 2.06 1.29 1.29 0.83 0.88

* A total of 4,011 patients from MORE continued in CORE; however, 543 of 2,725 patients enrolled in Evista arm

and 268 of 1,286 patients enrolled in placebo arm in CORE did not take the study drug. Thus the number of patients
with study drug exposure is 3,200.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other studies

o Safety and efficacy data from the NSABP Study of Tamoxifen and Raloxifene (STAR)
are discussed by Dr. Cortazar in her part of the NDA review.

7.2.2.2 Postmarketing experience

o Postmarketing data have not identified any new AEs. This is not a surprise as the
controlled trials have consisted of large numbers of patients.

7.2.2.3 Literature

o No other data are available in the peer reviewed literature than what has been presented
in this review.

o Review articles pub!ished under various titles refer only to the data from the
MORE, the CORE, the RUTH, and the STAR trials.
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7.2.3 Adequacy of Overall Clinical Experience

Overall clinical experience with raloxiferie and safety evaluation can be considered adequate to
grant approval:

O

In the raloxifene placebo-controlled clinical trials, adequate numbers of patients were
exposed to raloxifene. RUTH enrolled 10,101 patients, and MORE enrolled 7,705
patients; 4,011 patients from MORE were followed in CORE.

All the patients enrolled in the placebo-controlled raloxifene trials were postmenopausal
women—the patient population for which the proposed indication is being evaluated.
Data on breast cancer risk of participating patients were collected in CORE follow-up of
MORE and RUTH studies.

Dose of raloxifene in CORE follow-up of MORE and RUTH trials was 60 mg/day, the
dose being reviewed. In MORE the doses were 60 and 120 mg/day.

Follow-up duration in is adequate Median follow-up in RUTH is 5 years, and it is
approximately 4 and 3 years in MORE and CORE, respectively. About 1,000 patients
have been followed up for about 8 years (MORE/CORE combined follow- -up data).
MORE, CORE, and RUTH were placebo-controlled studies and allowed evaluation of
AEs incidence compared to placebo in the relevant patient population.

Many of the AEs associated with estrogen agonist-antagonist (SERMs) drugs are well
known from long experience with tamoxifen. The incidences of endometrial and breast
cancer were systematically evaluated in these trials. Risks of increased thromboembolic
events with SERMs are well known data on these were collected during the trials.
RUTH included patients who were known to be at high risk for cardiovascular events.
Data on breast cancer risk was collected in RUTH and CORE.

Patients with history of VTE and CVA were excluded from MORE and those with
history of VTE were excluded form RUTH—as VTE risk was anticipated. Higher VTE
risk has been noted in the raloxifene arms in the reviewed trials and will be included in
the label.

7.24 Adequacy of Special Animal and/or In Vitro Testing

O

No new animal or in vitro testing was submitted or reviewed in the current NDA
submission.

7.2.5 Adequacy of Routine Clinical Testing

Clinical testing in raloxifene placebo-controlled trials is adequate:

o}

e}

Patients in the raloxifene placebo-controlled trials underwent regularly scheduled
bilateral breast mammograms.

Serum lipids were included in the clinical lab follow-up in RUTH trial.

ECGs were monitored in RUTH trial.

Information on VTE events, strokes, cardiac interventions, and endometrial and other
cancers was collected in raloxifene placebo controlled trials.
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7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

o No new data were submitted or reviewed under this NDA submission.

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and
Particularly for Drugs in the Class Represented by the New Drug; Recommendations for
Further Study

o Please see 7.2.3. _

o Evaluation of AEs expected with an estrogen agonist-antagonist class drug has been
studied adequately—based on the data reviewed in this NDA.

o No recommendations are made for further studies. However, the increased risk of
thromboembolic AEs will be highlighted in the label.

7.2.8 Assessment of Quality and Completeness of Data

Complete data of adequate quality were available to allow review of raloxifene safety:

o Trials were placebo controlled

o Several thousand patients were enrolled in each trial

o Follow-up in the trial is 3 to 8 years long

o Information for many of the anticipated AEs was systematically collected and analyzed

7.2.9 Additional Submissions, Including Safety Update

o All of the placebo controlled trials reviewed in this NDA submission have had long (at
least over 3 years) follow-ups. A safety update with a relatively short additional follow-
up (120 days additional days of follow up) cannot be expected to provide information that
would materially change the conclusions of the original review based on approxnmately
3,4, and 3 years in the RUTH, MORE, and CORE trials.

Appears This Way
Cn Original
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7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of Data, and
Conclusions

The following AEs are considered clinically important and likely to be treatment related. (For
further details, please see 7.1).

Venous thromboembolic event (VTE)

o A statistically significant increase in deep vein thrombosis (DVT), pulmonary embolism
(PE), and other VTEs was observed in the raloxifene arms in RUTH (44% increase) and

MORE (89% increase) trials.
o Numerical increases in the incidence of DVT and the incidence of PE, i.e. DVT and PE

_events counted separately rather than under single VTE events category, were observed
in raloxifene assigned patients in RUTH, MORE, and CORE trials.
o This increase was statistically significant for DVT in MORE.

Hot flushes, leg cramps, and peripheral edema

o There were statistically significant increases in the incidences of hot flushes, leg cramps
(muscle spasms), and peripheral edema in raloxifene assigned patients in RUTH and

MORE.
o There was a numerically higher incidence of hot flashes and leg cramps in CORE.

Death due to stroke

o This important safety observation was noted in RUTH only:
o A statistically significant (p=0.0499) 49% increase in the incidence of the death
due to stroke was observed in raloxifene (compared with placebo) assigned

patients.

o No such increase was observed in MORE.
o An increase was observed in CORE but it was not statistically significant.

Cholelithiasis

o In RUTH, there was a statistically significantly greaier incidence of cholelithiasis in
raloxifene- compared with placebo-assigned patients (3.3% versus 2.6%).
o This increase was not statistically significant in MORE or CORE.

Important Limitations of the Data

The primary endpoints for the 3 placebo-controlied clinical trials were efficacy endpoints—
accordingly, the sample size in each trial was determined based on the expected rates of efficacy

events in the experimental and the control arms. Therefore:
o The risk of both type 1 and type 2 errors is high.
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o Statistical significance testing of the safety events is neither reliable nor conclusive.
Conclusions

o Safety conclusions were made considering the above limitations of the analyses. -
o The applicant agreed to include the information on VTE, death due to stroke, and
cholelithiasis risk in the label.

7.4 General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

7.4.1.1 Pooled data vs. individual study data

The data from MORE, CORE, and RUTH were not pooled for this safety review. The following
considerations entered this decision.
o Each of the placebo-controlled trials enrolled somewhat different patient population
o All patients in RUTH were at high risk for a cardiovascular event as all of them
had a high cardiovascular risk score.
o Patients in MORE and CORE had osteoporosis
o CORE was a continuation of MORE

The differences noted above could obscure differences in AEs among different patient
populations. Moreover, as each trial was placebo-controlled, had several thousand patients, and
had considerable follow-up, the opportumty to detect AEs occurring at a clinically important
frequency was there.

7.4.1.2 Combining data

o Not applicable. See 7.4.1.1

7.4.2 Explorations for Predictive Factors

No specific factor that was predictive of VTE, stroke, or death-due to stroke risk was found.
o In RUTH, a higher incidence of death due to stroke was noted, and it was statistically
significant.
o There was a higher mcxdence of strokes, but it was not statistically significant.
o Several factors, eg atrial fibrillation, were explored further to see if they were
predictable.

o There were no conclusive predictive factors of death due to stroke.

o As the trials enrolled only postmenopausal women—no sex differences are there.
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o Al trials enrolled only postmenopausal women—no association with menopausal status
can be elicited.
o In RUTH all women had a high CV risk score.

7.4.2.1 Explorations for dose dependency for adverse findings

No dose dependency for AEs was found.

o In RUTH and CORE, only one dose was used: 60 mg/day.

o In MORE, doses of 60 and 120 mg/day were used, but as there was no improvement in
efficacy for osteoporosis prevention or treatment, the approved dose is 60 mg/day.

o The protocols required discontinuation of study drugs in the event of significant AEs,
there was o provision four using lower than 60 mg/day doses.

7.4.2.2 Explorations for time dependency for adverse findings

No time dependency has been noted for AEs, i.e., there was no remarkable increase or decrease
in the incidence of an AE with time.

o Follow-up in the studies has ranged form 3 to 5 years. A subset of patients has been
followed up for more than 8 years—but it must be stated that only the patients who are
tolerating the drug are likely to continue taking it.

o The increased tisk of VTE events is observed throughout the study periods.

7.4.2.3 Explorations for drug-demographic interactions

o See7.4.1.1 and 7.4.2 above; all patients enrolled in raloxifene trials were postmenopausal
women.

7.4.2.4 Explorations for drug-disease interactions

o Itis likely that a higher incidence of VTE would have been observed if women with
history of DVT and PE were not excluded from the trials.

o As women in RUTH trial had high CV risk scores, and in the RUTH trial the risk of
death due to stroke was found to be higher (and statistically significant), it is possible
that raloxifene increases the risk of fatal strokes in patients with CV risk factors.

o Raloxifene IR = 2.20 per 1000 patient-years
o Placebo IR = 1.47 per 1000 patient-years

o Note that numerically there were more strokes in the raloxifene arm in RUTH, although

the increase was to statistically significant. v
o Raloxifene IR = 9.46 per 1000 patient-years
o Placebo IR = 8.60 per 1000 patient-years
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7.4.2.5 Explorations for drug-drug interactions

o No new data were available for drug-drug interaction exploration.
o Possible interactions with cholestyramine, warfarin, and highly protein bound drugs (eg
diazepam, diazoxide, and lidocaine) are already included in the label.

7.4.3 Causality Determination

Ability to determine causality is limited due to the following reasons:

o The primary endpoints of all of the controlled clinical trials reviewed in this NDA were
efficacy endpoints—accordingly, the sample size in each trial was determined based on
the expected rates of efficacy events in the experimental and the control arms.

o Therefore, statistical significance testing of safety events is not highly reliable and
conclusive: risk of both type 1 and type 2 errors is high.

o Safety conclusions must be considered given these limitations of the analyses.
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8 ADDITIONAL CLINICAL ISSUES
8.1 Dosing Regimen and Administration
Recommended raloxifene dose:

o The recommended dose is one 60 mg EVISTA tablet daily, which may be administered
any time of day without regard to meals.

Recommendation for additional supplementation with calcium and vitamin D

o Intake of 1500 mg/day of elemental calcium is recommended.

o Total daily intake of calcium above 1500 mg has not demonstrated additional
bone benefits while daily intake above 2000 mg has been associated with
increased risk of adverse effects, including hypercalcemia and kidney stones.

o Recommended intake of vitamin D is 400-800 U daily.

' o Patients at increased risk for vitamin D insufficiency (e.g., over the age of 70
years, nursing home bound, or chronically ill) may need additional vitamin D
supplements.

o Patients with gastrointestinal malabsorption syndromes may require higher doses
of vitamin D supplementation and measurement of 25-hydroxyvitamin D should
be considered.

o 60'mg/day dose of raloxifene has been studied adequately in the placebo-controlied trials
o A dose of 120 mg/day has also been studied. It did not improve the efficacy, and
no worsening of the toxicities was observed. Both the approved and widely used
recommended dose is 60 mg/day.

Raloxifene use in patients with hepatic or renal impairment:
o Raloxifene should be used with caution n patients with hepatic or renal impairment.

o Renal Impairment
o In the osteoporosis treatment and prevention trials, raloxifene concentrations in
women with mild renal impairment are similar to women with normal creatinine
clearance.
o When raloxifene was administered to individuals with mederate or severe renal
impairment, plasma raloxifene concentrations were 122% higher than those in
healthy volunteers. '

o Hepatic Impairment

o In subjects with mild hepatic impairment (Child-Pugh Class A; total bilirubin 0.6 to
2 mg/dL):
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o Clearance of raloxifene was reduced 56%; the half-life of raloxifene was not
altered.
o Plasma raloxifene concentrations were approximately 150% higher than those in
healthy volunteers and correlated with total bilirubin concentrations.
o The pharmacokinetics of raloxifene has not been studied in patients with moderate or
severe hepatic impairment.

8.2 Drug-Drug Interactions

Cholestyramine and other anion exchange resins

o Cholestyramine, an anion exchange resin, causes a 60% reduction in the absorption and
enterohepatic cycling of raloxifene after a single dose.

o Although not specifically studied, it is anticipated that other anion exchange resins would
have a similar effect.

Warfarin

o In vitro, raloxifene did not interact with the binding of warfarin.
o The concomitant administration of raloxifene and warfarin, a coumarin derivative, has
~ been assessed in a single-dose study. In this study, raloxifene had no effect on the
pharmacokinetics of warfarin. However, a 10% decrease in prothrombin time was
observed in the single-dose study.
o In the osteoporosis treatment trial, there were no clinically relevant effects of warfarin co-
administration on plasma concentrations of raloxifene.

Other Highly Protein-Bound Drugs

o In the osteoporosis treatment trial, there were no clinically relevant effects of co-
administration of other highly protein-bound drugs (e.g., gemfibrozil) on plasma
concentrations of raloxifene.

o In vitro, raloxifene did not interact with the binding of phenytoin, tamoxifen, or
warfarin. .

Ampicillin and Amoxicillin

o Peak concentrations of raloxifene and the overall extent of absorption are reduced 28%
and 14%, respectively, with co-administration of ampicillin. These reductions are
consistent with decreased enterohepatic cycling associated with antibiotic reduction of
enteric bacteria. However, the systemic exposure and the elimination rate of raloxifene
were not affected.

o In the osteoporosis treatment trial, co-administration of amoxicillin had no discernible
differences in plasma raloxifene concentrations.
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Antacids

o Concomitant administration of calcium carbonate or aluminum and magnesium
hydroxide-containing antacids does not affect the systemic exposure of raloxifene.

Corticosteroids

o The chronic administration of raloxifene in postmenopausal women has no effect on the
pharmacokinetics of methylprednisolone given as a single oral dose.

Digoxin

o Raloxifene has no effect on the pharmacokinetics of digoxin.
Cyclosporine |

o Concomitant administration of raloxifene with cyclosporine has not been studied.
Lipid-Lowering Agents

o Concomitant administration of raloxifene with lipid-lowering agents has not been
studied.

8.3 Special Populations
Pregnancy

Raloxifene is approved for use by postmenopausal women only. Raloxifene should not be used
in women who are or may become pregnant.

Nursing Mothers

o Raloxifene is approved for use by postmenopausal women only. It should not be used by
lactating women. It is not known whether this drug is excreted in human milk.

Geriatric Use

o Of'the total number of patients in placebo-controlled clinical studies of raloxifene, 61%
were 65 and over, while 15.5% were 75 and over.

o No overall differences in safety or effectiveness were observed between these subjects
and younger subjects, and other reported clinical experience has not identified differences
in responses between the elderly and younger patients, but greater sensitivity of some
older individuals cannot be ruled out.

o Based on clinical trials, there is no need for dose adjustment for geriatric patients.
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Renal Impairment

O

O

Raloxifene should be used with caution in patients with moderate or severe renal
impairment.
See 8.1.

Hepatic Impairment

o}
O

Raloxifene should be used with caution in patients with hepatic impairment.
See 8.1.

8.4 Pediatrics

o]
O

Raloxifene is for use in postmenopausal women only.
Neither pharmacokinetics nor safety and effectiveness of raloxifene in pediatric patients
have been evaluated.

8.5 Advisory Committee Meeting

o

On the 24" of July 2007, the FDA presented its review of raloxifene NDA for the
indication of reduction in risk of invasive breast cancer in postmenopausal women with
osteoporosis and for reduction in risk of invasive breast cancer in postmenopausal women
at high risk of invasive breast cancer.

Benefits and risks of raloxifene treatment were presented and discussed by the Oncology
Drugs Advisory Committee (ODAC).

For the first indication, the ODAC recommended approval of raloxifene by a vote of 8 to
6. :
Concerns with the increased risks of thromboembolism and death due to stroke were felt
to be important and boxed warning and med-guide were the recommended methods to
provide the information in this risk.

8.6 Literature Review

Peer reviewed literature highlights the following:

O

Tamoxifen reduces the incidence of both invasive and non-invasive (DCIS) breast cancer
in both pre- and post- menopausal women.

Raloxifene decrease the incidence of invasive breast cancer only and only in
postmenopausal women. A

The observed reduction in the incidence f breast cancer is driven by reduction in the
occurrence of ER positive breast cancer.
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O

Increased risk of thromboembolic events is expected with drugs like tamoxifen and
raloxifene—mixed estrogen agonist-antagonists/SERMs.

Continued mammographic exams of women on treatment with tamoxifen or raloxifene
are required as the risk of breast cancer development is not eliminated, it is only reduced.
No survival benefit from tamoxifen or raloxifene has been seen so far in the prevention
trials.

Tamoxifen provides a benefit that persists well beyond the time of stopping
administration of tamoxifen. This has not been shown with raloxifene.

Most of the breast cancers, both on the treatment and control arms in tamoxifen and
raloxifene trials have been early stage cancers.

See the References Section for the relevant recent literature.

8.7 Postmarketing Risk Management Plan

O

o

Raloxifene label will include a Black Box Warning on venous thromboembolism and
death due to stroke.

A Medication Guide will be provided and patients will be instructed to read the
“Medication Guide that comes with Evista” before taking raloxifene and each time they
refill the prescription.

8.8 Other Relevant Materials

9 OVERALL ASSESSMENT

9.1 Conclusions

O

Efficacy of raloxifene in reducing the risk of invasive breast cancer in postmenopausal
women has been demonstrated in placebo-controlled trials—raloxifene reduces this risk
modestly.

A large number of women must be treated to prevent one early stage ER positive breast
cancer. ,

o The number of generally healthy women needed to treat for one year to prevent
one breast cancer (NNT) is over 862 based on the results of the RUTH trial, and
the NNT is over 300 based on the results of MORE and CORE trials.

Raloxifene increased the risk of VTE events in the placebo controlled trials—sometimes
statistically significant and sometimes not statistically significant; however, the tests for
statistical significance cannot be considered highly informative in the setting of the trials
designed and powered to look at other endpoints—the risk of both type 1 and type 2 -
errors is high and remains unknown. '

Risks and benefits of treatment with raloxifene must be carefully weighed by the patients
with the help of their prescribing physicians.

The patients need to be aware of the risks and benefits of raloxifene treatment.
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9.2 Recommendation on Regulatory Action

Raloxifene should be approved for the reduction in the risk of invasive breast cancer in
postmenopausal women with osteoporosis.
- 9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity

o Raloxifene label must include a Black Box Warning to clearly state the increased risk of
venous thromboembolism and increased risk of death due to stroke.

o A Medication Guide to detail the risks and benefits of treatment with raloxifene (in easily
understandable language) must be provided to the patients taking raloxifene.

9.3.2 Required Phase 4 Commitments

o None.

9.3.3 Other Phase 4 Requests

o None.
o
9.4 Labeling Review

o Labeling review is ongoing.
o
9.5 Comments to Applicant

o Comments to the applicant have been provided throughout the review, at the ODAC
meeting on the 24™ of J uly 2007, and during the labeling review.

o Comments regarding safety have focused on the need to provide safety information to the
patients in a clear language with appropriate prominence in the label.

o Comments on efficacy have focused on correctly stating the modest benefits of
raloxifene.
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