Universita degli Studi di Padova
Dipartimento di Scienze Ginecologiche e della Rilmzmone Umana

Scuola di Specializzazione in Ginecologia e Ogtigtri
Direttore Prof. Giovanni Battista Nardelli

UPDATE on
RALOXIFENE:mechanism of
action, Clinical Efficacy,
Adverse Effects and
Controindications

Dott. Salvatore Gizzo



UNIVERSITA Scuola di Specializzazione in Ginecologia ed Ostetricia - A.A. 2011 / 2012
DEGLI STUDI
DI PADOVA

Volume 68, Number 6

OBSTETRICAL AND GYNECOLOGICAL SURVEY
Copyright © 2013

by Lippincott Williams & Wilkins

CHier Eprror’s NoTe: This article is part of a series of continuing education activities in this Journal through which a total of
36 AMA PRA Category 1 Credits™ can be eamed in 2013. Instructions for how CME credits can be eamed appear on the last
page of the Table of Contents.

Update on Raloxifene: Mechanism of
Action, Clinical Efficacy, Adverse Effects,
and Contraindications

Salvatore Gizzo, MD*, Carlo Saceardi, MD, PhD*, Tito Silvio Patrelli, MD-,
Roberto Berretta, MD7, Giampiero Capobianco, MD], Stefania Di Gangi, MD*,
Antonio Vacilotto, MD*, Anna Bertocco, MD*, Marco Noventa, MD*,
Emanuele Ancona, MD*, Donato D’Antona, MD*,
and Giovanni Battista Nardelli, MD*

*Department of Woman and Child Health, University of Padua, Padua; Department of Surgical Sciences, University of
Parma, Parma; and fDepartment of Microsurgery, Specialized and Miniinvasive Surgery, University of Sassari, Sassari, [taly.

Clinica Ginecologica ed Ostetrica - Direttore Prof. 6.B. Nardelli
Dipartimento di Salute della Donna e del Bambino - SDB



UNIVERSITA Drug Approval...
DEGLI STUDI
S DI PADOVA

Y

nent of Health & Human Services

AtoZindex | Follow

U.S. Food and Drug Administration E—

Protecting and Promoting Your Health i earihl

ATMENT & PREVENTION

Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biclogics | Animal & Veterinary

N HEALTY POST-MENOPAU

Drugs

© Home © Drugs © Guidance, Compliance & Regulatory Information @ Enforcement Activities by FDA L
= = Warning Letters 1997
Enforcement Activities by FDA NOVEH’I Der 19-9?
Warning Letters and Notice of
Violation Letters to
Pharmaceutical Companies Acular (Ketorolac Tromethaming) Hoffman-LaRoche DDMAC 11/18/1997 | 5/21/1998
Warnin: etters 2013
Wammz ;mm:z Allegra (Fexofendadine HCI) Capsules Hoechst Marion Roussel DDMAC 11/26/1997 | 5/21/1998
Warning Letters 2011 Coreg (Carvedilol) Tablets SmithKline Beecham DDMAC 11/20/1997 | 5/21/1998
Warning Letters 2010
faming Letters Covera-HS (verapamil hydrochloride)
W g Letis 2009
Warning Letters 2008 Exiended Release Tablets Conirolled-Onset SlogElE Lo Pl =T LA s A2 sl
Warning Letters 2007 - . I
Warning Leters 2008 Evista (Raloxifene HCI) Eli Lilly 11/26/1997 | 5/21/1998
warning Letters 2005 Pravachol (Pravastatin Sodium) Tablets Bristol-Myers Squibb DDMAC 11/26/1997 | 5/21/1998

Warning Letters 2004

Prevacid (Lansoprazole) Delayed-Release

Warning Letters 2003 TAP Holdings DDMAC 11/7/1997 | 5/21/1998
Warning Letters 2002 CapSL’”es g
Raxar (Grepafloxacin HCI) Tablets GlaxoWellcome DDMAC 11/25/M1997 | 5/21/1998
Soma (Carisoprodol) Tablets/Soma .
Compound Wallace Laboratories DDMAC 11/14/1897 | 5/21/1998
Vancenase (Beclomethasone Dipropionate) Schering DDMAC 11/7/1997 | 5/21/1008

Pockethaler Nasal Inhaler

An agency of the European Union

EUROPEAN MEDICINES AGENCY

“IENCE [ “INF AlT
SCIENCE MEDICINES HEALTH Text size: [a/lal|A iS'rte—wide search |
Follow us: D
Home Find medicine B0 =1G" Special topics Document search News & events Partners & networks About us Quick links e

P Home F Regulatory P Human medicines P Scientific guidelines ¥ Non-clinical # Pharmacology
] vuman medicines

Pre-authorisation Non-clinical: Pharmacology [ Email () Print @ Help Share

http://www.fda.gov/downloads/Drugs/DrugSafety/ucm088593.pdf

http://www.ema.europa.eu/ema/index. jsp?curl=pages/regulation/general/general content 000395. jsp&mid=WC0b01ac058002956d




UNIVERSITA Drug Approval...

DEGLI STUDI
DI PADOVA

We Can Answer Your Questions

National Cancer Institute AR
at the National Institutes of Health | |

NCI Home Cancer Topics Clinical Trials Cancer Statistics Research & Funding

Cancer Drug Information

1 » #
Y | ﬂ"&f\} —
Reviewed: 01/17/2011

Page Options FDA Approval for Raloxifene Hydrochloride Related Pages
&® Print This Page Brand name(s): Evista® Breast Cancer Home Page
i NCI's gateway for information about
& Email This Document i ]
= Approved for breast cancer risk reduction breast cancer.
E3 Bookmark & Share . -
e . . ) ) . . o . Drug Information Summaries
Full prescribing information is available, including clinical trial information, safety, ; 3 7 )
3 ; = T NCI's drug information summaries
Popular Resources dosing, drug-drug interactions and contraindications. provide consumer-friendly
- ] inf tion about certain d that
NCI Dictionary of Cancer Terms On September 13, 2007, the U. S. Food and Drug Administration approved niormation about certan €rugs tha

are approved by the U.5. Food and
Drug Administration (FDA) to treat
cancer or conditions related to
cancer.

raloxifene hydrochloride tablets (Evista® tablets, made by Eli Lilly and Company)

NCI Drug Dictionary for reduction in the risk of invasive breast cancer in postmenopausal women with

Search for Clinical Trials

E BREAST CANCER RISK
&
ENTION BREAST CANCER IN H

http://www.cancer.gov/cancertopics/druginfo/fda-raloxifene-hydrochloride




UNIVERSITA Concept of a SERMs...
DEGLI STUDI
DI PADOVA

Concept of a SERM

S elective
Update on Raloxifene: Mechanism of
Action, Clinical Effic’flcy_, Ad_vcrsc Effects,
i< o = o E strogen
R eceptor
M odulator

Raloxifene i1s the only SERM approved for long-

term treatment in the prevention of osteoporotic frac- NGEan catitgan, profestin or e r Hothans
o . - o MY g I W . Binds to estrogen receptors

tures. The Lh_,nmnhn ated beneficial effects on bone e ot e lie S e i Bonie Gaaiien

and mammalian tissue led clinical and molecular re- Blocks estrogen effects in some tissues

search to focus mainly on these organs, giving less
attention to all other systemic effects of this SERM,
even the beneficial or the adverse ones.

The aim of this review was to evaluate all described
systemic effects of RAL, investigating its molecular
tissue mechanism of action. Moreover, it was focused
on all the positive or adverse effects within endo-
metrium, lipid profile, and coagulation pattemn.

Estradiol,Kd= 86 pM Raloxifene, Ky= 54 pM
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SERMs Mechanisms of Action...

Mechanisms of Action

Raloxifene, as all SERMs, acts as an estrogen agonist
or antagonist depending on the tissue. This feature is
related to specific actions on at least 2 distinct ERs
whose proportions vary according to tissue type.’
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Mechanisms of Action and Application
to Clinical Practice

| REVIEW ARTICLE | el G Cc;;gtrs;for 5
Lo i S
A o 7 ‘
DRUG THERAPY | I 1 |
S = i 1V
Alastair).J. Wood, M.D., Editor L - -
. e e Antagonist ; ~ ;
Selective Estrogen-Receptor Modulators — B 9
IR \

B. Lawr Riggs, M.D., and Lynn C. Hartmann, M.D. b </ N : : Est i
awrence Riggs nad Lynn artmann . \:/_ ] r:Cl'e(;gtz:-‘ f‘ -
- Unidentified
AEON coactivator
L‘ >
|| —]8
When it binds ER, estradiol induces 1ts dimeriza- ) | )
tion and subsequently mteracts with a specific se- Coactivator -
quence of DNA known as the estrogen-responding

element.

It 1s also known that ERs do not have a single mo-
lecular binding site, but that they present 2 different
domains: one for estrogen-type ligands and another one ;
for anti—estrogen-type ligands such as SERM.? Update on Raloxifene: Mechanism of

= z - Action, Clinical Efficacy, Adverse Effects,

Most of the peculiar pharmacology of SERMs indicati
‘an be explained by 3 interactive mechanisms: dif-
ferential ER expression in a given target tissue, dif-
ferential ER conformation on ligand binding, and
differential ER expression and binding to the coreg-
ulator proteins. e
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Clinical profiles of commercially available and

Search for the Pe rfect SERM investigational SERMs for postmenopausal

The “ideal” SERM would: OStGODOI'OSiS

l SERM Bone Breast | Endometrium | Cardiac | Vasomotor
+ Strengthen bones First generation
+ Lower LDL cholesterol Tamoxifen (+)* (-) (+) (+P/¢-F (-)*

and raise HOL cholesteral

= Relieve hot flashes

Raloxifene (*®/CF
+Reduce breas! Third generation
- Reduce ulefine Bazedoxifene (#)2es 0 0 (+*/C0 (=)
cancer sk Lasofoxifene (#)2e () (+)f (#P/C) (-)!
Ospemifene (+)* Unk (+) 0 (+)/0
Arzoxifene (+)* () 0 =) (=)
Abbreviations: SERM, selective estrogen receptor modulator; (+), pro-estrogenic (agonist) effect; (-),
antiestrogenic (antagonist) effect; 0, neutral effect; Unk, unknown effect.
*Increases bone mineral density.
g *Beneficial effects on lipid levels.
R “Increased risk of venous thromboembolic events.
¥ “Increased risk of hot flushes.
: *Decreased vertebral fracture risk.
i ‘Increased endometrial thickness, but no increased risk of endometrial cancer.
E ®Decreased nonvertebral fracture risk in women at higher risk for fracture.
£ "Increased risk of deep vein thrombosis.
: 'Decreased nonvertebral fracture risk.

iDevelopment recently discontinued based on interim results of large phase 3 study.
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The NEW ENGLAND  Effieacy of Raloxifene on Vertebral Fracture Risk Safety and Adverse Effects Associated With
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JOURNAL of MEDICIN E Reduction in Postmenopausal Women with Osteoporosis: Ra|OXif§ne: Multiple Outcomes of Raloxifene
Four-Year Results from a Randomized Clinical Trial Evaluation
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Incidence in Postmenopausal Osteoporotic Women in a Trials
Randomized Trial of Raloxifene
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Silvana Martino, Jane A. Caley, Elizabeth Barrett-Comnor, Trevor J. Powles,
Joln Mershon, Damon Disch, Roberta J. Secrest, Steven R. Cummings

For the CORE Tnvestigators
Patient-Reported Symptoms and Quality
of Life During Treatment With Tamoxifen

or Raloxifene for Breast Cancer Prevention T ————
The NSABP Study of Tamoxifen and Raloxifene (STAR) P-2 Trial Pl

Number of Enrolled Women
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elevant to EVISTA;
oxifene Use for The Heart;
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Update on Raloxifene: Mechanism of
Action, Clinical Efficacy, Adverse Effects,
and Contraindications

M

TABLE 1
Ralodfene and Bone Tisswe: Study Design, Main Outcomes, and Adverse Effects of Principal Trials

Mumber of
Patients {Age)

1145 Postmenopausal
wamen (45-60 y)

Adverse Effects

Higher incidence in RAL:
hot flashes

Only assodated with RAL:
deap vein thrombophlebitis

Lower incidence in RAL: breast carcinoma

Mo significant differences in RAL vs
placabo: leg cramps, abdominal
pain, nausea, peripheral adema,
vaginitis, breast pain,
leukorrhea, vaginal hemomrhage

Higher incidence with RAL: flu syndrome,
vasodilatation, leg cramps, endometrial
cavity fluld, peripheral edema, diabates

Rare but serious adverse events
occuring more frequently in RAL:
venous thromboembolism, deep
vein thrombosis, pulmonary
embelism, retinal vain
thrombosis

Lower incidence in RAL: hypertension,
hypercholesterolemia, hematuria,
bradycardia, all breast cancer

Higher incidence in RAL: hot flashes
and leg cramps

Higher incidence in RAL, no statistical
significance: thromboembolic diseasa,
including deep vein thrombosis,
pulmonary embolism, and retinal
vein thrombosis

Mo significant differences in RAL vs
placabo: ovarnan cancer, breast
symptoms (eg, breast pain), pelvic
prolapse, cataracts, stroke, or
myocardial infarction,
peripheral edema

Higher incidance with RAL: arthritis,
cholelithiasis, dyspepsia, hot flush,
intermittent claudication, muscle
spasm, and peripheral edema,
leg cramps, galbladder disease

Lower incidence in RAL: acute
coronary syndrome, anxiety,
conetipation, and ostecparogs

Mo significant differences in RAL ve
placebo: rates of cholacystectomy,
incidances of endometrial cancer
and all cancers other than
braast cancar

Treatment Main Outcomes

+ RAL 30 mg/d
% RAL 60 mg/g

Trial Authors (Year) Trial Duration
Johnston

ot 2 (2000)

Study Design

Double-blind
placabo-contrdied
clinical trial

36 mo EMD increasing:

»+1.268% + 0.23%

& +1.20% + 0.24%

Randomized
clinical trial

+RAL&0mg/id  Cumulative RR for /= new
3 RAL 120 mg/g vertebrl fractures:

Delmas
ot a™ (2002}

7705 postmenopausal 4y
women; age: placebo
666 7.0y
RAL66.2+ 7.1y

Risk of at least 1 new nonvertabral
fracture: similar in RAL and in placebo

4011 Womean
{mesn age, 65.8y)

Siris
ot al™ (2005)

Muiticentar,
doubie-biind,
placebo-controlled
clirical trial

4 Additional y
then tha 4 y
of the MORE
trial (8 y)

+ RAL 80 mg/d
—Placebo

BMD in RAL: 4.3% from

baseline, 2.2% from placebd
Increase (%) in

femoral neck BMD

in RAL: 1.9%
from MORE
baseline, 3.0%
from placebo

Absolute risk reduction of
clinical vertebral fractures:

RUTH Barmratt-Connor

ot af! (2006)

Mutticerntar,
double-hiind,
placebo-controlied
clinical tral

10,101 Postmenopausal
WOmen (mean age,
B7.5y)

56y * RAL 60 mg’d

- Placabo
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Bone effects...
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Cumulative Incidence of New Clinical
Vertebral Fractures in the First Year of MORE

1.0 7705 postmenopausal women with osteoporosis
6 a: p<0.05 from placebo
g 0.8 b: p<0.05 from baseline
o ; 5 ¢: p<0.05 from year 4
E! T
% Placebo - Q
= Raloxifene 60 mg/d = =
= Raloxifene 120 mg/d = g
g SE
B 2 8
t oo
S a e b
> 5
m > S =
2 4 i £
= \ c ’
o n_~P = E P_, . .
L = 0 1 2 3 4 5 B 7 8
q 6 .\' ‘Years Since MORE Randomization
H

Bisphosphonate

Risk Reduction in Q " ’i Resorption Formation
Clinical Vertebral Fractures at 1 Year B @l
®e 09

¥ Placebo Pyrophosphate

(=]
(=]

S-CTX (ng/l)
S-PINP (ug/l)
- )
= =

% of Patients
]
o o

FILUFITIE | VERT-MNVERT-NA' 0 3 6 9 0 3 6 9
Alendronate Risedronate* Months Months
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TABLE 2

Raloxifene and Breast Study Design, Main Outcomes, and Adverse Effects of Principal Trials

Trial Authors (Year) Study Design No. Patierts (Age) Trial Duration Treatmant Main Outcomes Adverse Effects
NSABP Vogel etal™ Prospective, 19,747 Postmenopausal 5y Randomly receiving isk reduction of Lower risk in RAL:
(2006) double-blind, women (mean age. RAL 60 mg/d or invasive breast thromboembaolic
randomized 58.5 v) tamoxifen 20 mo/d cancer: comparable events and cataracts;
clinical trial for both drugs similar risk in RAL vs c
tamoxifen: other i
cancers than @
breast cancer, °
fractures, ischemic =
heart disease, stroke T
MORE  Cauley et a* Mulicenter, 77056 Postmenopausal 4y Randomly receiving Incidence reduction Vide supra @
(2001) randomized, women (placebo: 66.6 + RAL 60 mg/d of all types of g
double-blind 7.0y, RAL: 662 = 7.1y) or RAL 120 mg/d breast cancer =
clinical trial or placebo (RAL vs placeba): 2
62% in RAL group »
(RR, 0.38) »
CORE Martino et aF® Multicenter, 4011 Women (mean 4 Additional y RAL 60 mg/d or Incidence reduction Vide supra 2
(2004) double-blind, age, 65.8y) than the 4 y placebo in RAL group: 59% m
placebo-controlled of the MORE invasive breast o
clinical trial triad (8 y) cancer, 66% 2
invasive ER-positive 3
breast cancers =
RUTH  Grady et a Multicernter, 10,101 Postmenopausal 56y RAL 60 mg/d or Incidence reduction Vide supra -3
(2006) double-blind, women (mean age, placebo in RAL group: 44% &
placebe-controlled 67.5v) invasive breast %
clinical trial cancer; 55%
= 2 == invasive ER-positive |
annot bind to breast cancers
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Incidence of Invasive Breast Cancer Reductions in Invasive Breast Cancer
8 Years of MORE plus CORE (N=7705)

= Placebo

4.0 = Raloxifene

Placebo
4.2 per 1000 Women-Yrs

3.0 HR 0.34 (95% CI = 0.22-0.50)
p <0.001

20

1.0 e

- *" Raloxifene
_—— 1.4 per 1000 Women-Yrs

Cumulative Incidence (%)

I i
0 3 4 5 6 7 ]
Years in Study ! RUTH MORE CORE

Incidence per 1000 woman-yrs

0.0

P-2 STAR
Cumulative Incidence of The Effect of Raloxifene on Invasive Breast

Invasive Breast Cancer Cancer by Gail Risk Assessment. CORE

At Risk by Year # of Rate/1000
Treatment 0 3 6 Events at6yrs. P-value HR 0.33 D Placebo (n=1278)

: (Cl = 0.16-0.67)
® Tamoxifen 9726 6653 809 163 251 0.83 m Raloxifene (n=2718)"
A Raloxifene 9745 6703 833 168 24.8

(=]

HR 0.67
(Cl=0.23-1.92)

6

Incidence !
(per 1000 Women-Years)

(=]

Cumulative Incidence (per 1000)

n=674  n=1475 n=604 n=1243
High Risk (=1.67%) Low Risk (<1.67%)

18 24 30 36 42 48 54 60 66 72 +Effect of raloxifene on breast cancer incidence did not differ between high-

Time Since Randomization (months) risk and low-risk populations (interaction P=.28)
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TABLE 3 s
Raloxifene and Endometrium: Study Design, Main Outcomes, and Adverse Effects of Principal Trials
Authors Trial
Trial (Year) Study Design No. Patients (Age) Duration Treatment Main Outcomes Adverse Effects
Cohen and Data from 2 identically G969 Healthy 3y Randomly receiving 3 No significant
Lu*® 2000}  designed, randomized,  women 30 mg/d, 60 mg/d RAL group: incidence of uaglnal differences in RAL vs
double-masked, [45-60 y) 150 mg/d, or bleeding, spotting, other uterine-related placebo: leukorhea
placebo-controlled placebo adverse events: no significant and uterovaginal
clinical trials i prolapse
Goldstein Multicenter, 415 Healthy 1y Randomly recelving Higher incidence in the
et af® double-masked, postmenopausal RAL 60 mg/d, RAL hormone replacement
(2000) placebo-controlled, women (47-60 y) 150 mg/d; hormon therapy group: vaginal
randomized, parallel replacerment thermpy: bleeding, mastalgia, o .
study 0.625 mg/d abdominal or pelvic
canjugated equine pain, leukorrhea
estrogens; placebo
de Azevedo Prospective 25 Healthy 6mo  RAL B0 mg/d Endometrial thickness: mean endometrial Mot reported
et a (2002)  longitudinal study postmenopausal or placebo thickness at the pretreatment period w
women (56.0 3.38 + 0.73 mm — practically unaltered
48y) at 1, 3. and 6 mo of treatment with RAL = oney
. A L
0. ?‘3 raapectl\rer:,u'} utenne \fnlume (UW):
no significant aterations in the 6-mo
follow-up period. Mean UV: 40.4 + 17.8 cm®
at baseline — similar values at 1, 3, and 6 mo
of treatment (40.4 £ 16.8, 40.2 + 14.6, and
38.9 + 14.4, respectively). Blood perfusion e
parameters in the uterdne artedes: no significant
alterations were observed during treatment
Jolly et al*®  Data from 2 identically 328 Women Sy RAL &0 mg/d ] Higher incidence in
(2003) designed, prospective,  [mean age, 55 y) or placebe hyperplas;a or endometrial carcinoma: RAL group: hot i
double-blinded trials not increased in RAL flashes. No significar &
differences in RAL w
placebo: vaginal
bleeding. endometric
thickness
NSABP Vogel et al®® Prospective, 19,747 S5y  Randomly receiving FA : = Vide supra
(2006) double-blind, Postmenopausal RAL 60 mg/d or rates: 2 per 10-00 in Lhe tamaoxifen- Lreated
randomized women (mean tamoxifen 20 mg/d gmup 1.25 per 1000 in the RAL-treated grnup_
clinical trial age, 58.5y) i VPr c

both with and without atypla. B84% |ﬁ5 in RAL

group than in the tamoxifen-treated group.

No. hysterectomies performed: 111 in I—
those assigned to RAL vs 244 hysterectomies

performed in those assigned to tamoxifen
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P-2 STAR P-2 STAR
Average Annual Rate and Cumulative Incidence of Uterine Cancer
Number of Uterine Cancers

RR = 0.62, 95% CI: 0.35 to 1.08

36"

40
At Risk by Year #of Rate/1000
35 Treatment 0 3 6 Events at6yrs. P-value
30 @ Tamoxifen 4732 3106 367 36 14.7 0.072
A Raloxifene 4712 3219 408 23 8.1
25

20
15

w

-—

N
Cumulative Incidence (per 1000)

Av Ann Rate per 1000

(=]

[ J 18 24 30 36 42 48 54
Raloxifene ' ] i \ ; Time Since Randomization (months)

Endometrial and Uterine Cancer '- By 7 | Summary of Adverse Outcomes over the
RUTH, MORE, CORE SN & / 8 Years of MORE-CORE (N=4011)

m Placebo | X ; ] %Percentage of participants
H Raloxifene ’ —— d who experienced event (n)

Placebo  Raloxifene

(N=1286) (N=2725)
Mortality 2.3(29) 1.7 (47)
All cancerst 8.6 (110) 5.7 (156)

All cancers' excluding breast cancer 6.3(81) 4.6 (126)
Hospitalization 40.9 (526) 38.8 (1057)
Treatment-emergent AEs 99.0(1273) 98.6(2688)
RUTH Treatment-emergent serious AEs 45.5 (585) 42.3 (1154)
(N=7782) Study discontinuation CORE due to AE 2.4(31) 1.9 (53)

P-value

Incidence per 1000 woman-yrs

Including only women with a uterus 1Excluding non-melanoma skin cancers

Clinica Ginecologica ed Ostetrica - Direttore Prof. 6.B. Nardelli
Dipartimento di Salute della Donna e del Bambino - SDB



UNIVERSITA Endomatrium & Raloxifene.. NEW INSIGHTS

DEGLI STUDI

'/ DI PADOVA .
3o Title page

\7)
-
©
=
()
o~

In-vitro studies on Ishikawa cell lines could explain

the endometrial safety of Raloxifene?

Salvatore Gizzo' M.D.; Carlo Saccardi* M. D, PhD, Omar Amis: N D ;

Antonio Vacilotto®! M.D_; Emanuele Ancona®M. D ; Bruno Mozzanega' M D ;

Prof Donato D'Antona’M.D & Prof Giovanm Battista Nardelli’ M.D

- Department of Woman and Child Health — University of Padua, Padua (ITALY)

Concerming this. studies conducted in Ishukawa cells confirmed that expressing estrogen-responsive

finger protein (E«FP) and VEGF mRNA are mcreased after E2 and TAM treatment but not after

vasion In Estrogen-related rumors most of this process are linked to ERs and different from TAM

and E2: when compared to E2 and TAM RAL did not showed any influence m this cellular

Finallv. the antagomst effects of RAL in endometnal cell proliferation could also be explained bv
the evidences that it induces the most potent antiangiogenic factors. thrombospondmn-1 (TSP-1). and

actives the nutochondna-mediated apoptotic cell death probably not via the Bid-mutochondna
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CME REVIEW ARTICLE

TABLE 5

Update on Raloxifene: Mechanism of

Raloxifene and Coagulation Profiler Study Design, Main Qutcomes, and Adverse Effects of Principal Trials Action, Clinical Efficacy, Adverse Effects
and Contraindications

Number of
Trial Authors (Year) Study Design Patients (Age) Trial Duration Treatment Main Outcomes Adverse Effects
MORE Grady Multicenter, 7705 Postmenopausal 4y Randomly receiving Any venous thrombosis: 3.5/1000 Vide supra v
etal*®(2004)  randomized, women (placebo: 66.6 + RAL 60 mg/d, RAL woman-years at risk with
double-blind, 70y, RAL: 66.2 £ 7.1y) 120 mg/d, or placebo ~ RAL vs 1.7/1000 woman-years 9 C lati g
clinical trial with placebo (RR, 2.1). Deep vein @ -oagulative System
is: 2. 5 o s £ ¥ x
Emﬁfﬁlg?ﬁfﬁn Ll = Recently, some clinical trials have tried to define
Woman-years with p[mba g_ the mechanism_s by which RAL increas;e;; 11_1e risk of
(RR, 3.1). Pulmanary embolism: o thromboembolic events. Azevedo et al*! in a pro-
1.1/1000 woman-years at risk with 2 spective study on 16 postmenopausal women who
:‘:E ;Lgfglﬁggwfg;a”"'m o) has been administered RAL hydrochloride orally
CORE  Martino Multicerter, 4011 Women 4Additional y  Randomly receiving  Incidence rate for venous Videsupa 3 (00 mg once daily) for a period of 6 mO{}“'“ ShOWt*;S]
et a8 (2004)  double-blind, (mean age, 658 y) thanthedy  RAL 60 mg/d thromboembolic events Q that factor VIII activity increased by 17.1% and 26.9%
placebo-controlled ofthe MORE  or placebo (deep vein thrombosis, o (at 3 and 6 months of treatment. respectively), and
clinical tral trial 8) Pul‘m;”a'y t;’;“?"_";”;’l“’;”ﬁ_ €. factors XI and XII activities significantly increased
;i';llp ;Dgw;:t')s‘ p;r'” ®  from baseline by 10.9% and 43.1%, respectively,
1000 woman-years @ after 6 n}omhs of lrealmem.?l The increase_d plf{srﬂ&
RUTH Bamett-Connor Multicenter, 10,101 postmenopausal 56y RAL 60 mg/d Incidence of venous Vide supra % levels of VIII, XI, and XII factors and a sngmllcanl
etal’! (2006)  double-blind, women (mean age, or placebo thromboembolic events: < reduction of APC sensitivity ratio demonstrate that
piaceocontroled  §7.5%) U N L RAL therapy in postmenopausal women is associ-
clinical trial i . } 2
ated with a procoagulant state. Sgarabotto et al
Blood coagulation in vivo have proved that a 6-month RAL treatment increases
platelets ) N procoagulant blood parameters and decreases anti-
initistion phase S g coagulant parameters 12 months later. By the way,
; factor VIII and fibrinogen plasma levels significantly
TF (tissue factory V! X : _ bgen p Ve SBRLICAREY
- . i) T HA) increased at 6 months, prothrombin fragments 1 and
- _I_Frﬁj'l;rm (Xla > 2 significantly increased at 12 months, and protein C
o B a . ctivit ] ‘ 1 1 1fica decreased a
= I fecrrim) 17 activity andp‘nmlhrombm significantly decreased at
1Xa jrarch 12 months.=*
. Willa Vil
activated platelets _ | foTHR) ]

Y xa| rarc) [
l I-I WVa—-> W |

[eTHR) |

prothrombin — THROMBIN |

stabilised, ibrin Lﬁnugen |
cross-linked ——

fibrin clot

Xllla =—— Xl

Clinica Ginecologica ed Ostetrica - Direttore Prof. 6.B. Nardelli
Dipartimento di Salute della Donna e del Bambino - SDB




UNIVERSITA
DEGLI STUDI
DI PADOVA

Cumulative Incidence of VTE by Treatment
Group and Antiplatelet Use

RUTH: Venous Thromboembolic Events

(VTE) for All Randomized Women (N=10,101)

No. of events (%)
Hazard Ratio

Placebo  Raloxifene (95% CI)
(N=5057)  (N=5044)

P value
Endpoint

VTE event 71(140) 103 (2.04) 144 (1.06-195  0.02

Deep vein thrombosis 47(093) 65(1.29) 137(0.94-199) 0.10

Pulmonary embolism 24(047) 36(0.71) 149(0.89-249) 0.13

Clinica Ginecologica ed Ostetrica - Direttore Prof. 6.B. Nardelli

Cardiovascular Effects...

Balance of Efficacy and Safety Outcomes
MORE

<+— FAVORS RALOXIFENE  FAVORS PLACEBO

1
|
IBC |

NIBC

Vert fx

Death

Death due to stroke
Stroke

VTE

Endo ca

Ovarian ca

Difference in No. of Events per 1000/Ar

Efficacy and Important Safety Outcomes
STAR

+— FAVORS RALOXIFENE .= FAVORS TAMOXIFEN
——
8 P=0057

Death due
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Adverse Events
MORE -4 Years

Percent (%)

Placebo Ralgxifene
(n=2576) (n= )

Thromboembolic disease 17 (0.7) 64 (1.3)

- deep vein thrombosis 8(0.3) 44 (0.9)
- pulmonary embolism 4(0.2) 22 (0.4)
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12 18 24 30 36 42 48 54 60 66 72

Death 36(1.4) 64(1.2)

Time Since Randomization (months)

No Effect on Coronary Events™*
RUTH

140 Placebo (n=553)
Raloxifene (n=533)

Adverse Events Reported
During MORE Plus CORE - 8 Years

Number (%)

Placebo
(n=1286) (n=2725)

120
HR 0.95 (95% CI| 0.84 - 1.07)
100 p=0.4038
80
60
40
Flushing (hot flushes) ~ 89(69)  342(126) <0.001
Leg cramps 152(118) 407(149) (0.008

Peripheral edema 120(9.3) 288(10.6) 0240

Cumulative incidence per 1000 women
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Estrogen Plus
Progesterone Replacement

Estrogen plus Progesterone reporfed effects

Estrogen Replacement
During Menopause

Estrogen

Good effects Bad effects
= Strengthens bones s = Increases invasive breast
= Decreases colon 3 ) cancer risk

Good effects Bad effects
= Strengthens bones - 5 = Increases breast cancer risk

= Lowers LDL cholesterol § i = Increases uterine cancer risk cancer risk = |ncreases heart attacks
* Raises HDL cholesterol / = Increases blood clot risk = Reduces menopausal [ = 0 = [ncreases strokes

" evntoma taiar hatrieshes NI Search for the Perfect SERM| mnes =% "™ B s cicou - cte

The "ideal* SERM would:
= Strengthen bones

* Lower LDL cholesterol and
raise HDL cholesterol

= Relieve hot flashes
» Reduce breast cancerrisk
» Reduce uterine cancer risk

Incidence & Severity of Urinary Effect of Raloxifene on Prevention of
Incontinence in Postmenopausal Women : Dementia and Cognitive Impairment

Treated with Raloxifene or Estrogen
" Gogritve oucome [ Trestmen o] "R | 7]

RLX 60 mg 1.18 0.32

Mild cognitive impairment
=3 Severe N pe— RLX 120mg | 0.67 |(0.0D) |

Moderate different from RLX 60 mg 0.82  0.60

placebo Alzheimer’s dis.
and both doses RLX 120mg

f ralpxifer
uFr;.?hggi RLX 60 mg 0.90 0.76

Any dementia

Dementia or mild cognitive RLX 60 mg 1.12 0.45

Placebo Raloxifene Raloxifene CEE B A
60mg/d 150 mg/d  0.626 mg/d impairment RLX 120mg m
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- Raloxifens

or hot flashes ' 2 es
Increase thrombosis ri e cholesterol
or invasive breast cancer

Reduce CVD
ewer blood clots than tamoxifen

Fewer/none uterine cancers
tamoxifenl
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Patient-Reported Symptoms and Quality
of Life During Treatment With Tamoxifen

or Raloxifene for Breast Cancer Prevention
The NSABP Study of Tamoxifen and Raloxifene (STAR) P-2 Trial

Therapeutic Management of Postmenopausal Osteoporosis

Osteoporosis prevention—— Osteoporosis treatment——— Osteoporosis reatment
T-score >—2.5 with or without with multiple fractures and at
previous fracture risk for hip fracture

Teriparatide

LAl ' NIH Public Access

%é% Author Manuscript
O*HEP\@

Published in final edited form as:
Maruritas. 2010 November : 67(3): 209-214. doi:10.1016/j.maturitas.2010.07.004.

Cognitive changes associated with endocrine therapy for breast

cancer

JOUINY Yd-HIN
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Antiproliferative and proapoptotic effects of raloxifene
on uterine leiomyomas in postmenopausal women

Stefano Palomba, M.D.,* Francesco Orio, Jr., M.D.,® Tiziana Russo, M.D.,* Angela Falbo, M.D.,*
Achille Tolino, M.D.,° Gaetano Lombardi, M.D.® Vincenzo Cimini, M.D.," and

Fulvio Zullo, M.D.* DOI: 10.1111/].1365 2362.2007.01905.x

* Department of Obstetrics and Gynecology, University “Magna Graecia™ of Catanzaro, Catanzaro, Italy O R | G | N A |_ A RT | C |_ E
Molecular and Clinical Endocrinology and Oncology, © Obstetrics and Gynecology, and “ Histology, U
of Naples, Naples, Italy

Role of raloxifene on platelet metabolism and
plasma lipids

L. Nanetti, A. Camilletti, C. M. Francucei, A. Vignini, E Raffaelli, L. Mazzanti and M. Boscaro
Menapause: The Journal of The North American Menapaiwse Saciety
Vaol. 14, No. 5, pp. 879-884
DOE: 101097/ gme 0601 32318057 7RY3
© 2007 by The North American Menopause Society

Universita Politecnica delle Marche, Ancona, Italy

ABSTRACT
Ra loxifcnc SlOV\"rS down thc pl‘oglc S Si On Of inti n—la _lnc d i a th icknc S S Background This study was performed to understand the metabolic effects of raloxifene, a selective oestrogen

receptor modulator, on platelets in healthy non-obese postmenopausal women. The data were compared to
in postmenopausal women

untreated subjects

Materials and methods Platelet nitric oxide activity (NO) and peroxynitrite level, platelet inducible and
endothelial nitric oxide synthase expression and plasma lipids were evaluated at baseline and after 12 months
of raloxifens or placebo treatment.

; r i . i v g : I ~ i i

Nicola COJHCH]'['L JMD. Felice F{)}?P{H‘O, MD. ngf C.Ob&'”l‘&', !MD. PHSQHHJC De !L?'U?PCTSCU‘ JMD. Results A significant increase of platelet NO and reduction of platelet peroxynitrite levels, as well as a decrsase
X c: 1 1 e . 2 . v . . 2 of inducible nitric oxide synthase expression, was observed 12 months after raloxifene therapy as compared to

Marco Tor EHQI ‘MD‘ E!{?ﬂﬂ' SEPEJ "'HD' A!essandm A?’CI’E“D, ‘MD‘ FEdE?TCO (JCCIGPHD”, “dD‘ baseline or placebo treatment. Moreover, raloxifene treatment caused a significant increase in high-density

(riu seppe Paolisso. MD 2 and Daniela Manzella MDj lipoprotein cholesterol and a decrease of total cholesterol and low-density lipoprotein cholesterol were observed
Se 550, ML, i 2 o,

versus baseline values (P < 0.05). Asignificant positive correlation was observed between high-density lipoprotein
cholesterol and platelet NO (r =076, P < 0-005) in the raloxifene group.

Conclusion Ourresults showed that raloxifene improves platelet metabolism in healthy postmenopausal women
through an increase of the bioavailability of platelet NO by a reduction of INOS and the beneficial effects on lipid
metabalism. This mechanism of action of raloxifene on platelet activity may explain some cardiovascular protective
effects of this selective oestrogen receptor modulator.

[ | -*%esemasc e comes, IS, etearpfite. Pt Resimmnspstsnl wemei. [Skeiins,

Eur J Clin Invest 2008; 38 [2): 117-125

=

Clinica Ginecologica ed Ostetrica - Direttore Prof. 6.B. Nardelli
Dipartimento di Salute della Donna e del Bambino - SDB



UNIVERSITA Sympathetic curiosity...

= DEGLI STUDI
"-““b DI PADOVA CLINICAL RESEARCH STUDY

THE AMERICAN

176 4 — FPlacebo-RUTH ]OURNAL of
E Raloxifene 60mg-RUTH
8 teevi Placebo-MOREICORE MEDICINE &
E 150 4 === Raloxifene 60mg-MORE/CORE RUTH (N=10101)
o HR=0.92
8 95%Cl, 0.82,1.03
;, 126 o p=018
g Loy . .
one e Effect of Raloxifene on All-cause Mortality
£ =0.68
% 50 1 gy 10 Deborah Grady, MD, MPH,? Jane A. Cauley, PhD,” John L. Stock, MD,* David A. Cox, PhD,* Bruce H. Mitlak, MD,*
E 25 J,’,—f—""" Jingli Song, PhD,® Steven R. Cummings, MD®

- s . aUniversity of California, San Francisco and the San Francisco VA Medical Center, Calif; *University of Pitisburgh, Pa: Lilly
0 7 K 9 Research Laboratories, Eli Lilly and Company, Indianapolis, Ind; “San Francisco Coordinating Center, California Pacific Medical
il Center Taple 3 Mortality Outcomes from RUTH

Figure 1  Cumulative incidence of death in patients receiving raloxifene 60 mg/day or

placebo throughout the MORE, CORE, and RUTH studies. MORE = Multiple Outcomes Placebo Raloxifene (60 mg/day)
of Raloxifene Evaluation trial; CORE = Continuing Ouicomes Relevant to Evista trial; Adjudicated Cause n =5057 n = 5044 Hazard Ratio (95% CI) P Value
RUTH = Raloxifene Use for the Heart trial; CI = confidence interval.
All 595 (11.8%) 554 (11.0%) 0.92 (0.82-1.03) .16
Cardiovascular death 355 (7.0%) 362 (7.2%) 1.01 (0.87-1.17) .91
Coronary 274 (5.4%) 255 (5.1%) 0.92 (0.78-1.09) .34
Cerebrovascular 39 (0.8%) 59 (1.2%) 1.49 (1.00-2.24) .05
Other cardiovascular* 42 (0.8%) 48 (1.0%) 1.13 (0.75-1.71) 57
Noncardiovascular death 231 (4.6%) 188 (3.7%) 0.80 (0.66-0.98) .03
Cancer 103 (2.0%) 97 (1.9%) 0.93 (0.70-1.23) .61
Noncancer 128 (0.5%) 91 (0.3%) 0.70 (0.54-0.92) .01
Table 5 Adjudicated Noncardiovascular, Noncancer Deaths in MORE/CORE, RUTH, and Pooled Trials 9 (<0.1%) 4 (<0.1%) N/A N/A
MORE/CORE RUTH Pooled e Use for the Heart trial; (I = confidence interval.

| due to venous thromboembolism (5 in placebo; 10 in raloxifene [HR 1.98; 95% (I, 0.68-5.79; P = .20]).
Raloxifene Raloxifene Raloxifene

Placebo (60 mg/day) Placebo (60 mg/day) Placebo (60 mg/day)

Infection/sepsis 8 3 43 25 51 28
Respiratory 3 4 19 18 19 18
Renal failure 0 0 10 4 10 4
Gastrointestinal 0 1 8 6 8 7
Hepatobiliary 0 1 4 1 4 2
Pancreatic 2 0 3 2 5 2
Central nervous system 0 1 4 3 4 4
Other (accident, suicide, homicide, N/A) 4 5 40 36 44 41
Total 17 15 128 91 145 106

MORE/CORE = Multiple Outcomes of Raloxifene Evaluation/Continuing Outcomes Relevant to Evista; RUTH = Raloxifene Use for the Heart. e ——————————
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Fathaer wiskth haeraeoditar iy
BRCa oor BRGSO maisEtiom

Cancer Prevention Tip:

Know,Your BRCA Status

et Chvanicse o inbhessritimop rmaaissticoors,
regardles=s of ohild™s gs=rmdaer

Abramson Cancer Center

Cent
% Penn Medicine
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