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MOREMORE

•• 7,705 women with osteoporosis7,705 women with osteoporosis
•• Placebo vs. 60 or 120mgPlacebo vs. 60 or 120mg raloxifeneraloxifene for 4for 4

yearsyears

RUTHRUTH
•• 10,101 women at high risk of CVD10,101 women at high risk of CVD
•• Placebo vs. 60 mgPlacebo vs. 60 mg raloxifeneraloxifene for 5 yearsfor 5 years
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36%36% 43%43%

* Among women with vertebral fracture

RUTH trialRUTH trial
•• 35% decreased35% decreased

risk of clinicalrisk of clinical
vertebral fracturevertebral fracture

MORE: 4 years of Raloxifene decreased
the risk of vertebral fracture*
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% with% with
fracturesfractures
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RR = 0.93 (0.81, 1.06)RR = 0.93 (0.81, 1.06)

4 years of4 years of raloxifeneraloxifene did not decreasedid not decrease
the risk of nonthe risk of non--spine fracturesspine fractures

No decreased
risk in RUTH
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TamoxifenTamoxifen andand raloxifeneraloxifene reducereduce
the risk of ER+ breast cancerthe risk of ER+ breast cancer
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TamoxifenTamoxifen andand raloxifeneraloxifene reduce breastreduce breast
cancer to a similar degree: the STAR Trialcancer to a similar degree: the STAR Trial
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n=163 n=168

RR 1.02 (95% CI 0.82-1.28)

N=9726 N=9745

Vogel VG et al. JAMA 2006;295:2727-41
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•• 5 years of5 years of tamoxifentamoxifen
continues to reducecontinues to reduce
breast cancer risk andbreast cancer risk and
mortality for at leastmortality for at least
10 years after10 years after
stopping treatmentstopping treatment

•• Adverse effects (andAdverse effects (and
costs) last only 5costs) last only 5
yearsyears

Early Breast Cancer Clinical Trialists Group. Lancet 2005;365:1687

Benefits PersistBenefits Persist

Off

Treat
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Who should takeWho should take raloxifeneraloxifene oror
tamoxifentamoxifen to prevent breast cancer?to prevent breast cancer?
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55-- year risk of invasive breast canceryear risk of invasive breast cancer
simple approachsimple approach

AgeAge
4545 5555 6565 7575

Family historyFamily history 1.61.6 2.42.4 3.23.2 3.43.4
No family historyNo family history 0.70.7 1.11.1 1.51.5 1.61.6
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Increasing breast density andIncreasing breast density and
increasing and risk of breast cancerincreasing and risk of breast cancer
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STAR TrialSTAR Trial
Comparison of efficacy and safety outcomesComparison of efficacy and safety outcomes

-12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3

Cataracts
Ovarian ca

Hysterectomy
Endo hyperplasia

Endo ca
VTE

Stroke
Death due to stroke

Death
Vertebral fx

Noninvasive BrCa
Invasive BrCa

FAVORS RALOXIFENE FAVORS TAMOXIFEN

Difference in Number of Events (95% CI) per 1,000 Women/Yr

P=0.055

P=0.057

*

*
*

*
*P < 0.05 vs. tamoxifen
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The Future of Breast Cancer PreventionThe Future of Breast Cancer Prevention

•• Women will routinely get an estimate ofWomen will routinely get an estimate of
their risk of breast cancer when theytheir risk of breast cancer when they
have a mammogramhave a mammogram

•• Those at high risk (>3% / 5 years?)Those at high risk (>3% / 5 years?)
should consider a SERMshould consider a SERM

•• Those at low risk with low density mayThose at low risk with low density may
not need mammogramsnot need mammograms
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RaloxifeneRaloxifene safety and symptomssafety and symptoms

•• Hot flushesHot flushes -- about 5%about 5%
•• ““Flu syndromeFlu syndrome”” (~3(~3--5%)5%)
•• Leg cramps (Leg cramps (raloxifeneraloxifene) (<5%)) (<5%)
•• VTE:  2VTE:  2--5 per 1,0005 per 1,000
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RUTH Trial:RUTH Trial: RaloxifeneRaloxifene does notdoes not
decrease the risk of CHDdecrease the risk of CHD

Barrett-Connor, N Engl J Med 2006;355:125
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RUTH:RUTH: RaloxifeneRaloxifene and fatal strokeand fatal stroke

Years
0 1 2 3 4 5 6 7

C
um

ul
at

iv
e 

in
ci

de
nc

e 
pe

r 1
00

0 
w

om
en

0

10

20

30

40

50

60

70
Placebo (N=5057)
Raloxifene (N=5044)

HR (95% CI) = 1.49 (1.00 - 2.24)

P=.05

No increase in strokes



SFSFSFcoordinating centercoordinating centercoordinating center

New more potentNew more potent SERMsSERMs

•• LasofoxifeneLasofoxifene (Pfizer)(Pfizer)
•• BasodoxifeneBasodoxifene (Wyeth)(Wyeth)
•• ArzoxifeneArzoxifene (Lilly)(Lilly)

•• Do they reduce the risk ofDo they reduce the risk of nonvertebralnonvertebral
fracture?fracture?

•• What other effects?What other effects?
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RaloxifeneRaloxifene

•• Approved for prevention of breast cancerApproved for prevention of breast cancer
––Safer thatSafer that tamoxifentamoxifen

•• Bisphosphonates are the 1st choice forBisphosphonates are the 1st choice for
women with osteoporosiswomen with osteoporosis

•• Do not useDo not use raloxifeneraloxifene in women at highin women at high
risk of CVDrisk of CVD

•• NewNew SERMsSERMs are comingare coming
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TiboloneTibolone
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TiboloneTibolone
3 active metabolites3 active metabolites

TiboloneTibolone

33 --OHOH--TibTib 33 --OHOH--TibTib 44--isomerisomer

• EstrogenicEstrogenic • EstrogenicEstrogenic • AndrogenicAndrogenic
•• ProgestogenicProgestogenic
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Two usesTwo uses

•• Treatment of postmenopausalTreatment of postmenopausal
symptomssymptoms

•• Prevention of diseasesPrevention of diseases
––FracturesFractures
––CancerCancer
––Heart disease?Heart disease?
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Menopausal symptomsMenopausal symptoms
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•• PlaceboPlacebo--controlledcontrolled
trials:trials: decreasesdecreases
hot flusheshot flushes

•• Trials vs.Trials vs.
estrogens: similarestrogens: similar
efficacyefficacy

Hot flushesHot flushes

BenedekBenedek--JaszmannJaszmann, 1987, 1987

0

1

2

3

0 1 3 6 9 12
Months

*
*

*
*

*

Tibolone
Placebo

* P<.05

Flush
Score



SFSFSFcoordinating centercoordinating centercoordinating center

Trials ofTrials of TiboloneTibolone and Sexualityand Sexuality

•• 2 small randomized, blinded placebo2 small randomized, blinded placebo--
controlled trialscontrolled trials
–– LanLan (2002): More fantasies, desire,(2002): More fantasies, desire,

arousabilityarousability and vaginal lubrication. Noand vaginal lubrication. No
greater frequency of sex.greater frequency of sex.
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LISA TrialLISA Trial

•• 4040 -- 68 year old with satisfying68 year old with satisfying
premenopausal sex life but lowpremenopausal sex life but low
satisfaction and highsatisfaction and high ‘‘sexual distresssexual distress’’
after menopause.after menopause.

•• 403 randomized to403 randomized to tibolonetibolone oror
E2(50E2(50µµg) + NETA(140g) + NETA(140µµg) patch (twiceg) patch (twice
weekly)weekly)

NijlandNijland et al. J Sex Med 2008;5:646et al. J Sex Med 2008;5:646



SFSFSFcoordinating centercoordinating centercoordinating center

LISA TrialLISA Trial
Changes from baselineChanges from baseline

NijlandNijland et al. J Sex Med 2008;5:646et al. J Sex Med 2008;5:646

No significant differencesNo significant differences
between the treatmentsbetween the treatments
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LISA TrialLISA Trial
Changes from baselineChanges from baseline

NijlandNijland et al. J Sex Med 2008;5:646et al. J Sex Med 2008;5:646

Partner less likely to refuse the womanPartner less likely to refuse the woman’’s initiative (P<0.001)s initiative (P<0.001)

No significant differencesNo significant differences
between the treatmentsbetween the treatments
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Menopausal symptomsMenopausal symptoms
TiboloneTibolone vs. 17vs. 17ßß E2E2

•• 40 after surgical menopause randomly40 after surgical menopause randomly
givengiven tibolonetibolone 2.5 or 172.5 or 17ßß E2 2mg/dE2 2mg/d

•• No differences in hot flushesNo differences in hot flushes
•• TiboloneTibolone: greater interest in sex; less: greater interest in sex; less

depressed mood.depressed mood.

SumunkiranSumunkiran et al.et al. MaturitasMaturitas 2007;56:612007;56:61
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TiboloneTibolone vs.vs. raloxifeneraloxifene

•• 308 women age 60 to 79 with308 women age 60 to 79 with
‘‘osteopeniaosteopenia’’

•• RaloxifeneRaloxifene 60 mg vs.60 mg vs. TiboloneTibolone 1.25 mg1.25 mg
•• WomenWomen’’s Health Questionnaire:s Health Questionnaire:

––TiboloneTibolone: fewer hot flushes; somewhat: fewer hot flushes; somewhat
less depressed mood, higherless depressed mood, higher ‘‘sexualsexual
behaviorbehavior’’ score.score.

•• Greater vaginal lubrication and vaginalGreater vaginal lubrication and vaginal
maturationmaturation

NijlandNijland et al.et al. MaturitasMaturitas 2007;58:1642007;58:164
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TiboloneTibolone might increase lean body massmight increase lean body mass
and muscle strengthand muscle strength

Systematic reviewSystematic review
•• 4/5 placebo4/5 placebo--controlled randomizedcontrolled randomized

trials foundtrials found tibolonetibolone increased weight.increased weight.
–– 1 trial: +0.85kg lean body mass (P=0.003)1 trial: +0.85kg lean body mass (P=0.003)

•• 1 small trial: 31 small trial: 3--6% increased grip and6% increased grip and
isokineticisokinetic knee extensor strengthknee extensor strength

Jacobsen et al.Jacobsen et al. MaturitasMaturitas 2007;58:72007;58:7--1818
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Endometrial effectsEndometrial effects
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Bleeding or spottingBleeding or spotting
trials oftrials of tibolonetibolone vs. E2/NETAvs. E2/NETA
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1st 6 months: tibolone < bleeding than HT1st 6 months: tibolone < bleeding than HT
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THEBESTHEBES

•• 3,240 women age 45 to 65 years3,240 women age 45 to 65 years
•• Randomized toRandomized to tibolonetibolone 1.25 or 2.5 mg or1.25 or 2.5 mg or

CEE 0.625 / MPA 2.5 mg daily for 2 yearsCEE 0.625 / MPA 2.5 mg daily for 2 years
•• No endometrial hyperplasia or cancer inNo endometrial hyperplasia or cancer in

tibolonetibolone groups; 2 with HTgroups; 2 with HT
•• No difference in endometrial thicknessNo difference in endometrial thickness
•• Vaginal bleeding / 2 yearsVaginal bleeding / 2 years

–– TiboloneTibolone 1.25 mg: 13%, 2.5 mg: 20%1.25 mg: 13%, 2.5 mg: 20%
–– CEE/MPA:CEE/MPA: 43%43%

Archer, et alArcher, et al.. JCEMJCEM 20072007
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LIFT TrialLIFT Trial

•• 4538 postmenopausal women4538 postmenopausal women
––AgeAge 60 years with osteoporosis60 years with osteoporosis

•• 1.25 mg of1.25 mg of tibolonetibolone or placeboor placebo
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CharacteristicsCharacteristics

TiboloneTibolone PlaceboPlacebo

Vertebral fracture (%)Vertebral fracture (%) 2727 2626
Mean total hip TMean total hip T--scorescore --1.81.8 --1.81.8
Mean spine TMean spine T--scorescore --2.92.9 --2.92.9

BMIBMI 25.725.7 25.725.7
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Age distribution in LIFTAge distribution in LIFT
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LIFT discontinued, February, 2006LIFT discontinued, February, 2006

•• LIFT DSMB and Steering CommitteeLIFT DSMB and Steering Committee
recommended discontinuationrecommended discontinuation

•• Increased risk of strokeIncreased risk of stroke
•• Achieved the primary endpoint of reductionAchieved the primary endpoint of reduction

in vertebral fracturesin vertebral fractures
•• Median 3 years followMedian 3 years follow--upup
•• About 60% followAbout 60% follow--up; 91% tookup; 91% took 80% of80% of

study tabletsstudy tablets
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Spine BMDSpine BMD

4.8%4.8%
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Femoral neck BMDFemoral neck BMD

3.8%3.8%



SFSFSFcoordinating centercoordinating centercoordinating center

Decreased risk of vertebral fractureDecreased risk of vertebral fracture

Overall:  RH = 0.55 (95% C.I. = 0.40, 0.74)Overall:  RH = 0.55 (95% C.I. = 0.40, 0.74)
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Decreased risk of vertebral fractureDecreased risk of vertebral fracture
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Decreased risk of vertebral fractureDecreased risk of vertebral fracture
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Decreased risk ofDecreased risk of nonvertebralnonvertebral fracturefracture

Overall:  RH = 0.74 (95% C.I. = 0.58, 0.93)Overall:  RH = 0.74 (95% C.I. = 0.58, 0.93)
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Decreased risk of breast cancerDecreased risk of breast cancer

RH = 0.32 (95% C.I. = 0.13, 0.80)RH = 0.32 (95% C.I. = 0.13, 0.80)

0.19%0.19%

Cummings, et alCummings, et al.. NEJMNEJM 2008 (accepted)2008 (accepted)
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Increased risk of strokeIncreased risk of stroke

0.23%0.23%

Absolute riskAbsolute risk
(per 1,000)(per 1,000)

<70 years<70 years 1.81.8
70 years70 years 3.23.2
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Other outcomesOther outcomes

RR (95% CI)RR (95% CI)
Colon cancerColon cancer 0.31 (0.10, 0.96)0.31 (0.10, 0.96) P=0.04P=0.04
VTEVTE 0.57 (0.19, 1.69)0.57 (0.19, 1.69)
EndometrialEndometrial Pbo: 0,Pbo: 0, TiboloneTibolone: 4: 4 P=0.06P=0.06

cancercancer

Cummings, et alCummings, et al.. NEJMNEJM 2008 (accepted)2008 (accepted)
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Other effectsOther effects

% excess% excess
•• Vaginal dischargeVaginal discharge 8%8%
•• Vaginal bleedingVaginal bleeding 6%6%
•• Vaginal infectionVaginal infection 6%6%
•• Breast discomfortBreast discomfort 6%6%
•• SteatohepatitisSteatohepatitis (high GGT)(high GGT) 3%3%
•• Weight gain averageWeight gain average +0.6 kg+0.6 kg
•• Fewer fallsFewer falls 2%2%

P<0.05 for allP<0.05 for all
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LimitationsLimitations

•• Elderly womenElderly women
•• 1.25 mg (half the usual dose)1.25 mg (half the usual dose)
•• 3 years3 years
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Role ofRole of tibolonetibolone

If you treat menopausal symptoms with a drugIf you treat menopausal symptoms with a drug
•• Compared with estrogen therapies,Compared with estrogen therapies, tibolonetibolone hashas

–– Similar decrease in hot flushesSimilar decrease in hot flushes
–– Probably increasesProbably increases libido and improves moodlibido and improves mood
–– Less vaginal bleedingLess vaginal bleeding

•• TiboloneTibolone reduces fractures risk (so does ET)reduces fractures risk (so does ET)
–– In women with vertebral fracturesIn women with vertebral fractures

•• TiboloneTibolone reduces breast cancer riskreduces breast cancer risk
–– RaloxifeneRaloxifene is better provenis better proven

•• Not for womenNot for women age 65 or risk factors for strokeage 65 or risk factors for stroke
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