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Randomized Trial of Estrogen Plus
Progestin for Secondary Prevention
of Coronary Heart Disease in
Postmenopausal Women
ti0c207 LjJJ0nk yg 0.bfD2 SfDGnk yg zfjGn ojh2k a2g pjfi sjf.0frk yk a2g
D,3G L0ff37rib7k yg o0iin F3rrhk yg ;f38 v3ii37r2b11k a2g
1bf i20 L0Dfi D7G ;hifbr07Tcfbr0hi37 F0cJD80607i tijGn PL;FtE F0h0Df82 Sfbjc

Context.—Observational studies have found lower rates of coronary heart dis-
ease (CHD) in postmenopausal women who take estrogen than in women who do
not, but this potential benefit has not been confirmed in clinical trials.
Objective.—To determine if estrogen plus progestin therapy alters the risk for

CHD events in postmenopausal women with established coronary disease.
Design.—Randomized, blinded, placebo-controlled secondary prevention trial.
Setting.—Outpatient and community settings at 20 US clinical centers.
Participants.—A total of 2763 women with coronary disease, younger than 80

years, and postmenopausal with an intact uterus. Mean age was 66.7 years.
Intervention.—Either 0.625 mg of conjugated equine estrogens plus 2.5 mg of

medroxyprogesterone acetate in 1 tablet daily (n = 1380) or a placebo of identical
appearance (n = 1383). Follow-up averaged 4.1 years; 82% of those assigned to
hormone treatment were taking it at the end of 1 year, and 75% at the end of 3 years.
Main Outcome Measures.—The primary outcome was the occurrence of non-

fatal myocardial infarction (MI) or CHD death. Secondary cardiovascular outcomes
included coronary revascularization, unstable angina, congestive heart failure, re-
suscitated cardiac arrest, stroke or transient ischemic attack, and peripheral arte-
rial disease. All-cause mortality was also considered.
Results.—Overall, there were no significant differences between groups in the

primary outcome or in any of the secondary cardiovascular outcomes: 172 women
in the hormone group and 176 women in the placebo group had MI or CHD death
(relative hazard [RH], 0.99; 95% confidence interval [CI], 0.80-1.22). The lack of an
overall effect occurred despite a net 11% lower low-density lipoprotein cholesterol
level and 10% higher high-density lipoprotein cholesterol level in the hormone group
compared with the placebo group (each P�.001). Within the overall null effect, there
was a statistically significant time trend, with more CHD events in the hormone
group than in the placebo group in year 1 and fewer in years 4 and 5. More women
in the hormone group than in the placebo group experienced venous thromboem-
bolic events (34 vs 12; RH, 2.89; 95% CI, 1.50-5.58) and gallbladder disease (84
vs 62; RH, 1.38; 95% CI, 1.00-1.92). There were no significant differences in sev-
eral other end points for which power was limited, including fracture, cancer, and
total mortality (131 vs 123 deaths; RH, 1.08; 95% CI, 0.84-1.38).
Conclusions.—During an average follow-up of 4.1 years, treatment with oral

conjugated equine estrogen plus medroxyprogesterone acetate did not reduce the
overall rate of CHD events in postmenopausal women with established coronary
disease. The treatment did increase the rate of thromboembolic events and gall-
bladder disease. Based on the finding of no overall cardiovascular benefit and a
pattern of early increase in risk of CHD events, we do not recommend starting this
treatment for the purpose of secondary prevention of CHD. However, given the fa-
vorable pattern of CHD events after several years of therapy, it could be appropri-
ate for women already receiving this treatment to continue.

kOnOy /CCbrPbpD´pZL´/’

n08N �Ytfsv0Bj�80m hiIG]Ah
):kA qTIWG JT-AEE:iAhTq zTETW:EM)A:Ei
G]hA:hA acx2 ]W -T6AW-)T i:5A OThiL
6AWTO:Ih:J AhiET;AW i):W ]W-T6AWWTi
EAzA]k]W; i)]h i)AE:OMy/LZ B)]h :hhTz]:L
i]TW ):h KAAW EAOTEiAG iT KA AhOAz]:JJM
hiETW;qTEhAzTWG:EMOEAkAWi]TW ]W-T6L
AW -]i) cxV -]i) )TE6TWA IhAEh ):kL
]W; ’ZH iT bpH qA-AE EAzIEEAWi AkAWih
i):W WTWIhAEhy´L/P jq i)]h :hhTz]:i]TW ]h
z:Ih:JV AhiET;AW i)AE:OM zTIJG KA :W

For editorial comment see p 650.

]6OTEi:Wi 6Ai)TG qTE OEAkAWi]W; cx
]W OThi6AWTO:Ih:J -T6AWy xT-AkAEV
i)A TKhAEkAG:hhTz]:i]TWKAi-AAWAhiETL
;AW i)AE:OM :WG EAGIzAG cx E]h5
6];)i KA :iiE]KIi:KJA iT hAJAzi]TW K]:h ]q
-T6AW-)Tz)TThAiT i:5A)TE6TWAh:EA
)A:Ji)]AE :WG ):kA : 6TEA q:kTE:KJA
cx OETq]JA i):W i)ThA -)T GT WTiy/’L/Z
�KhAEk:i]TW:J hiIG]Ah z:WWTi EAhTJkA
i)]h IWzAEi:]WiMy
�WJM : E:WGT6]oAG iE]:J z:W Ahi:KJ]h)

i)AAqq]z:zM:WGh:qAiMTqOThi6AWTO:Ih:J
)TE6TWA i)AE:OM qTE OEAkAWi]W; cxy

sfb6 i20 u73,0fh3in b1 pDJ31bf73Dk tD7 sfD783h8b Pfh
LjJJ0nk SfDGnk D7G v3ii37r2b11Eg z20 Vb27hLbcI37h u73w
,0fh3ink oDJi36bf0k yG Pf ojh2Eg -DI0 sbf0hi u73,0fw
h3in t82bbJ b1 y0G38370k -37hib7wtDJ06k Bp Pfh sjfw
.0fr D7G L0ff37rib7Eg D7G -n0i2w9n0fhi F0h0Df82k
FDG7bfk aD Pf F3rrhEM
9 8b6cJ0i0 J3hi b1 i20 L;Ft F0h0Df82 Sfbjc cDfi383w

cD7ih Dcc0Dfh Di i20 07G b1 i23h Dfi38J0M
L;Ft mDh 1j7G0G .n -n0i2w9n0fhi F0h0Df82M f

SfDGn 2Dh .007 D 8b7hjJiD7i ib ;J3 W3JJnk D7G h20 D7Gf
LjJJ0n f0803,0 f0h0Df82 hjccbfi 1fb6 i2Di 8b6cD7nMf
ojh2 2Dh f0803,0G 2b7bfDf3D D7GTbf f0h0Df82 hjccbfi
1fb6 -n0i2w9n0fhi F0h0Df82k uc4b27k y0f8Ik F2b70w
abjJ078 Fbf0fk D7G tbJ,DnM t20 3h D .bDfG 606.0f 1bf
-b607s3fhiL0DJi2pDf0k U78Mf sjf.0fr 3h D8b7hjJiD7i
ib -n0i2w9n0fhi F0h0Df82M f L0ff37rib7 2Dh f0803,0G
f0h0Df82 hjccbfi D7G 2b7bfDf3D 1fb6-n0i2w9n0fhi F0w
h0Df82k a13N0fk D7G ;J3 W3JJnM f F3rrh 3h D7 06cJbn00 b1
-n0i2w9n0fhi F0h0Df82M
F0cf37ih( ti0c207 LjJJ0nk yk upts obH A//lk tD7

sfD783h8bk p9 �—:—RM

V9y9k 9jrjhi :�k :��/dvbJ )/Ak BbM x ;hifbr07 aJjh afbr0hi37 D7G pLdLjJJ0n 0i DJ 605

nacc. �lA1som ©Atsov �hh8osis8mM �vv 1srgih 1AhA1dAtM

Downloaded From: http://jama.jamanetwork.com/ by a New York University User  on 05/18/2015



B)A xA:Ei :WG fhiET;AW(OET;Ahi]W sAL
OJ:zA6AWi tiIGM axfst2 -:h : E:WL
GT6]oAGVGTIKJALKJ]WGVOJ:zAKTLzTWiETJJAG
iE]:J Tq G:]JM IhA Tq zTW4I;:iAG A1I]WA AhL
iET;AWh OJIh 6AGETwMOET;AhiAETWA :zL
Ai:iA aOET;Ahi]W2 TW i)A zT6K]WAG E:iA Tq
WTWq:i:J 6MTz:EG]:J ]Wq:Ezi]TW anj2 :WG
cxGA:i):6TW;OThi6AWTO:Ih:J-T6L
AW -]i) zTETW:EM G]hA:hAy %A AWETJJAG
-T6AW-]i)Ahi:KJ]h)AGzTETW:EMG]hA:hA
KAz:IhA i)A]E )];) E]h5 qTE cx AkAWih
:WG i)A hiETW; EAOTEiAG :hhTz]:i]TW KAL
i-AAW )TE6TWA IhA :WG E]h5 Tq i)AhA
AkAWih 6:5A i)]h :W ]6OTEi:Wi :WG Aqq]L
z]AWi hiIGM OTOIJ:i]TW ]W -)]z) iT Ak:JIL
:iA i)A AqqAzi Tq )TE6TWA i)AE:OMy

METHODS
Study Participants
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):G:)MhiAEAziT6MygThi6AWTO:Ih:J-:h
GAq]WAG :h :;A :i JA:hi ZZ MA:Eh :WG WT
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K]J:iAE:JTTO)TEAziT6MVTEEAOTEiAGK]J:iL
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Randomization and Blinding
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AhiET;AWhV py´PZ 6;V :WG 6AGETwMOETL
;AhiAETWA :zAi:iAV PyZ6; aAhiET;AWOJIh
OET;Ahi]W FgEA6OET32V TE / OJ:zAKT i:KL
JAi Tq ]GAWi]z:J :OOA:E:WzAy c)A6]z:J
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TEG]W:i]W;cAWiAE6TW]iTEAG i)AGA;EAA
iT -)]z) OETzAGIEAh :i i)A zJ]W]zh zTWL
qTE6AG -]i) i)ThA GAhzE]KAG ]W i)A OETL
zAGIEA6:WI:J GIE]W; :WWI:J h]iA k]h]ihy
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KM zT6OIiAE :J;TE]i)6hy
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:iMO]: i):i G]G WTi EAhOTWG iT iEA:i6AWi
-]i) OET;Ahi]Wr AWGT6AiE]:J )MOAEOJ:h]:
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TE Tk:E]:W z:WzAEr GAAO kA]W i)ET6KTh]hr
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Outcome Ascertainment
B)AcxAkAWih aWTWq:i:JnjTEcx

GA:i)2 i):iTzzIEEAGKAi-AAWi)AG:iATq
E:WGT6]o:i]TW :WG i)A zJThATIi G:iA
-AEA i)A OE]6:EM TIizT6A Tq i)A iE]:Jr
WTWq:i:J nj zTIJG KA A]i)AE hM6OiT6L
:i]z TE h]JAWiV :WG cx GA:i) zTIJG KA :
q:i:J GTzI6AWiAG njV hIGGAW GA:i)
-]i)]W / )TIE Tq TWhAi Tq hM6OiT6hV IWL
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TKhAEkAG GA:i) i):i TzzIEEAG TIi Tq i)A
)ThO]i:J ]W i)A :KhAWzA Tq Ti)AE 5WT-W
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6]z hM6OiT6hV fcS :KWTE6:J]i]AhV :WG
AJAk:iAG z:EG]:z AWoM6A JAkAJhy B)A G]L
:;WTh]h zTIJG :JhT KA 6:GA ]q i)AEA -:h
Ak]GAWzA Tq qEAh) nj :i :IiTOhMy 0JJ
fcShTKi:]WAGAJAziETW]z:JJM-AEAzT6L
O:EAG-]i)i)AfcSTKi:]WAG:iK:hAJ]WA
qTE z):W;Ah ]WG]z:i]W; WA- njy
tAzTWG:EM z:EG]Tk:hzIJ:E TIizT6Ah

]WzJIGAG zTETW:EM :EiAEM KMO:hh ;E:qi
hIE;AEMV OAEzIi:WATIh zTETW:EM EAk:hL
zIJ:E]o:i]TWV )ThO]i:J]o:i]TW qTEIWhi:KJA
:W;]W:V EAhIhz]i:iAG z:EG]:z :EEAhiV zTWL
;Ahi]kA)A:Ei q:]JIEAV hiET5A TE iE:Wh]AWi
]hz)A6]z :ii:z5V :WG OAE]O)AE:J :EiAE]:J
G]hA:hAy �i)AE OEAhOAz]q]AG hAzTWG:EM
TIizT6Ah -AEA iTi:J 6TEi:J]iMr z:WzAE
GA:i)r WTWLcxV WTWz:WzAE GA:i)r
KEA:hiV AWGT6AiE]:JV :WG Ti)AE z:WzAEr
GAAOkA]W i)ET6KTh]hr OIJ6TW:EM A6KTL
J]h6r )]O :WG Ti)AE qE:ziIEAr :WG ;:JJL
KJ:GGAE G]hA:hAy/´
B)A OE]6:EM :WG hAzTWG:EM TIizT6Ah

Tq xfst-AEA :GGEAhhAG :i A:z) qTJJT-L
IO zTWi:ziy tIhOAziAG TIizT6A AkAWih
-AEA EAOTEiAG-]i)]W P* )TIEh iT i)AcTL
TEG]W:i]W;cAWiAEV-)]z)):GOE]6:EMEAL
hOTWh]K]J]iM qTE i)ATIizT6AG:i:K:hAV:WG
iT %MAi)L0MAEhi sAhA:Ez) :h : zEThhL
z)Az5ycJ]W]zhTKi:]WAG:WGhAWi iT i)AcTL
TEG]W:i]W; cAWiAE hOAz]q]AG GTzI6AWi:L
i]TW i):i ]WzJIGAG aGAOAWG]W; TW i)A
hIhOAziAGAkAWi2)ThO]i:J G]hz):E;A hI6L
6:E]AhVfcShV z:EG]:z AWoM6A JAkAJh :WG
Ti)AEiAhiEAhIJihV:WGEAOTEihTq i]hhIAO:L
i)TJT;MV OETzAGIEAhV :WG wLE:M Aw:6]W:L
i]TWhy:i: qET6:JJ GA:i)h :WG hIhOAziAG
OE]6:EM TIizT6A AkAWih -AEA EAk]A-AG
:WGzJ:hh]q]AG:zzTEG]W;iTOEAhOAz]q]AGzE]L
iAE]: KM :W ]WGAOAWGAWi nTEK]G]iM :WG
nTEi:J]iMtIKzT66]iiAAKJ]WGAGiT iEA:iL
6AWi:hh];W6AWiytAzTWG:EMAkAWih-AEA
zJ:hh]q]AG KM cTTEG]W:i]W; cAWiAE O)Mh]L
z]:Wh KJ]WGAG iT iEA:i6AWi :hh];W6AWiy
fkAEM AkAWi a-)Ai)AE OE]6:EM TE hAzL
TWG:EM2 -:h zJ:hh]q]AG ]WGAOAWGAWiJM KM
P EAk]A-AEhV :WG G]hzTEG:Wi zJ:hh]q]z:L
i]TWh -AEA EAhTJkAG ]W G]hzIhh]TWh KAL
i-AAW i)A EAk]A-AEhygETKJA6:i]z OTiAWL
i]:J OE]6:EM AkAWih -AEA G]hzIhhAG TW
zTWqAEAWzAz:JJhTE6AAi]W;h ]WkTJk]W;i)A
AWi]EA hIKzT66]iiAAy
v]i:J hi:iIh ]h5WT-WqTE:JJ P.´’-T6L

AWV :WG :JJ GA:i)h :EA ]WzJIGAG ]W i)]h
EAOTEiy %A :EA hi]JJ ]W i)A OETzAhh Tq zTJL
JAzi]W; )ThO]i:J EAzTEGh :WG :G4IG]z:iL
]W; EAzAWi AkAWihy jWzJIGAG ]W i)]h EAL
OTEi :EA CCH Tq :JJ OE]6:EM cx AkAWih
EAOTEiAG iT ):kA TzzIEEAG KM i)A zJThAL
TIi k]h]i a0OE]JL,IJM /CCb2 :WG C.H Tq :JJ
hAzTWG:EM AkAWihy 0G4IG]z:i]TW ]h q]W:J

qTE C´H Tq ]WzJIGAG OE]6:EM AkAWih ai)A
EA6:]W]W; zJ:hh]q]z:i]TWh :EA OETk]L
h]TW:J2V :WG ]i ]h q]W:J qTE CCH Tq ]WzJIGAG
hAzTWG:EM AkAWihy

Statistical Power and Analyses
%A Ahi]6:iAG i):i -A WAAGAG iT AWL

ETJJ P’*p -T6AWV :hhI6]W; : OE]6:EM
cx AkAWi E:iA ]W i)A OJ:zAKT ;ETIO Tq
ZHOAEMA:EV:zT6K]WAGWTWLcxGA:i)
:WG JThh iT qTJJT-LIO E:iA Tq PHOAE MA:EV
zEThhTkAEh qET6 :zi]kA iT OJ:zAKT Tq ZHV
*HV:WG’H]Wi)Aq]Ehi’MA:Eh:WGPHOAE
MA:Ei)AEA:qiAEV zEThhTkAEh qET6OJ:zAKT
iT :zi]kA Tq /H A:z) MA:EV :WG :kAE:;A
qTJJT-LIO Tq *y.Z MA:Ehy/´ %A :hhI6AG
i):i ):Jq i)A EAGIzi]TW ]W OE]6:EM cx
AkAWih -TIJG TOAE:iA i)ETI;) WTWJ]O]G
6Az):W]h6h a:WG i)AEAqTEA KA ]66AG]L
:iA2V :WG ):Jq -TIJG TOAE:iA i)ETI;)
J]O]G z):W;Ah a:WG i)AEAqTEA KA;]W :qiAE
: PLMA:E J:; OAE]TG2y B)AhA :hhI6Oi]TWh
EAhIJiAG ]W CpH OT-AE :i : PLi:]JAG " Tq
ypZ iT GAiAzi :W ]WiAWi]TWLiTLiEA:i AqqAzi
h]oATq P*HyjWi)A:ziI:JhiIGMVi)AAkAWi
E:iA -:h TWJM ’y’HV zT6OJ]:WzA -:h JAhh
i):W AwOAziAGV :WG iEA:i6AWi GIE:i]TW
:kAE:;AG *y/ MA:Ehy B)A z)]Aq EA:hTW qTE
i)A h)TEiAELi):WLAwOAziAG iEA:i6AWi
GIE:i]TWVGAhO]iAAWG]W;i)AhiIGM:i i)A
OJ:WWAG i]6AV -:h i)A q:zi i):i 6Thi
-T6AW -AEA AWETJJAG iT-:EG i)A AWG Tq
i)AEAzEI]i6AWiOAE]TGyB)AEAGIzi]TW ]W
OT-AE z:IhAG KM i)AhA GAk]:i]TWh qET6
OEAhiIGM :hhI6Oi]TWh -:h O:Ei]:JJM TqqL
hAi KM i)A q:zi i):i -A EAzEI]iAG /bH
6TEA O:Ei]z]O:Wih i):W OJ:WWAGy
B)A OE]6:EM :W:JMh]h zT6O:EAh i)A

E:iA Tq cx AkAWih :6TW; -T6AW :hL
h];WAG iT :zi]kA6AG]z:i]TW-]i) i)A E:iA
:6TW; -T6AW :hh];WAG iT OJ:zAKT Ih]W;
:W IW:G4IhiAG cTw OETOTEi]TW:J ):o:EGh
6TGAJ qTE i]6A iT q]Ehi cx AkAWir i)]h ]h
A1I]k:JAWiiTi)AJT;E:W5iAhiyB)A:W:JML
h]h-:hKM ]WiAWi]TW iT iEA:iV z:iA;TE]o]W;
O:Ei]z]O:Wih :zzTEG]W; iT E:WGT6]oAG
iEA:i6AWi:hh];W6AWiEA;:EGJAhhTqzT6L
OJ]:WzAy g:Ei]z]O:Wih -)T :h5AG iT GETO
TIi Tq i)A hiIGM :WG ):G WTi ):G : WTWq:L
i:Jnj-AEA zAWhTEAG qTE WTWq:i:J AkAWih
:i i)A]E J:hi k]h]i ai)]h TzzIEEAG qTE ’/
-T6AW ]W i)A )TE6TWA ;ETIO :WG ’b
-T6AW ]W i)A OJ:zAKT ;ETIO2r )T-AkAEV
k]i:J hi:iIh-:h:hhAhhAG:i i)AAWGTq i)A
iE]:J qTE /ppHTq i)A zT)TEiV :WG:JJ GA:i)h
:EA ]WzJIGAG ]W i)]h EAOTEiy
tAzTWG:EM:W:JMhAhIhAG6IJi]k:E]:iA

OETOTEi]TW:J ):o:EGh 6TGAJh iT ]WkAhi]L
;:iA hiIGM q]WG]W;hy gThh]KJA zTWqTIWGL
]W; -:h Aw:6]WAG KM zTWiETJJ]W; qTE ]6L
OTEi:Wi K:hAJ]WA zTk:E]:iAhy BT ]GAWi]qM
OTiAWi]:J OThiE:WGT6]o:i]TW zTWqTIWGL
AEhV iEA:i6AWi AqqAzi Ahi]6:iAh -AEA
zT6O:EAG ]W WAhiAG 6TGAJh -]i) :WG
-]i)TIi 6A:hIEAh Tq OThiE:WGT6]o:i]TW
J]O]GLJT-AE]W;GEI;IhA:WG J]O]Gz):W;Ay
B)AhA zTk:E]:iAh -AEA :JhT ]WzJIGAG ]W
:W :hLiEA:iAG 6TGAJV -)AEA ]WzJIh]TW ]W

i)A E]h5 hAih -:h J]6]iAG iT -T6AW ]W
KTi) iEA:i6AWi ;ETIOh -)ThA :kAE:;A
O]JJLzTIWi zT6OJ]:WzA h]WzA E:WGT6]o:L
i]TW-:h:i JA:hibpHri)]h6TGAJ ]WzJIGAG
.*HTq i)AOE]6:EMAkAWihysAJ:i]kA):oL
:EGh -AEA Ahi]6:iAG KM MA:E h]WzA
E:WGT6]o:i]TW azAWhTE]W; -T6AW -]i)
AkAWih ]W A:EJ]AE MA:Eh2V :WG zTWi]WITIh
iEAWG ]W i)A JT; EAJ:i]kA ):o:EG -:h AwL
:6]WAG ]W : zT6O:W]TW 6TGAJy B]6ALGAL
OAWGAWi ]WG]z:iTEh -AEA IhAG iT :hhAhh
E]h5 KM iEA:i6AWi :hh];W6AWi :6TW;
-T6AW-)T):GEAzAWiJM hiTOOAG i:5]W;
hiIGM 6AG]z:i]TWy

Data and Safety Monitoring Board
jWiAE]6 6TW]iTE]W; Tq hiIGM AkAWih

AkAEM’iT´6TWi)h-:hOAEqTE6AGKM:W
]WGAOAWGAWi xfst :i: :WG t:qAiM
nTW]iTE]W; YT:EGy f:EJM ]W i)A iE]:J i)A
KT:EG WTiAG :GkAEhA iEAWGh ]W OE]6:EM
cx AkAWihV -)]z) zTWqJ]ziAG -]i) AwL
]hi]W; Ak]GAWzA :WG G]G WTi zEThh i)A
hiTOO]W; KTIWG:E]Ahy/C jW i)A 6]GGJA
MA:Eh Tq i)A iE]:JV :W ]WzEA:hAG E]h5 Tq
kAWTIh i)ET6KTA6KTJ]z AkAWih ]W i)A
)TE6TWALiEA:iAG ;ETIO zTWh]hiAWi -]i)
Aw]hi]W; Ak]GAWzA G]G zEThh i)A hiTOO]W;
KTIWG:E]Ahy0h:zTWhA1IAWzAV i)AKT:EG
:Gk]hAG xfst ]WkAhi];:iTEh iT EAOTEi
i)A q]WG]W;h EA;:EG]W; ]WzEA:hAG E]h5 Tq
kAWTIh i)ET6KTh]h :WG iT ]Whi]iIiA :GL
G]i]TW:J 6A:hIEAh iT EAGIzA E]h5 ]W
xfst O:Ei]z]O:WihyPp 8A:E i)A AWG Tq
i)A iE]:JV i)A KT:EG WTiAG : iEAWG iT-:EG
JT-AE E:iAh Tq WTWq:i:J nj ]W i)A )TEL
6TWA ;ETIOy 0i ]ih q]W:J 6AAi]W; ]W AL
zA6KAE /CC.V i)A KT:EG EAzT66AWGAG
:;:]Whi zTWi]WI]W; i)A hiIGM KAMTWG i)A
hz)AGIJAG zJThATIi G:iAV KAz:IhA :i i):i
i]6AzTWG]i]TW:JOT-AEAhi]6:iAh qTEOE]L
6:EMcxAkAWih-AEA JT-:WGKAz:IhA
TqIWzAEi:]WiM:KTIi-)Ai)AE:hIqq]z]AWi
OETOTEi]TW Tq -T6AW -TIJG zTWhAWi iT
zTWi]WIA KJ]WGAG iEA:i6AWiy B)A KT:EG
EAzT66AWGAG zJThATIi :i i)A TE];]W:JJM
OJ:WWAG i]6A a0OE]JL,IJM /CCb2V zTWi]WIL
:i]TW Tq G]hA:hA AkAWi hIEkA]JJ:WzAV :WG
E:O]G OIKJ]z:i]TW Tq i)A q]WG]W;h iT :JJT-
xfst O:Ei]z]O:Wih iT 6:5A i]6AJM ]WL
qTE6AG GAz]h]TWh zTWzAEW]W; i)A]E IhA Tq
i)]h hOAz]q]z )TE6TWA i)AE:OMy

RESULTS
YAi-AAW ,:WI:EM /CC’ :WG tAOiA6L

KAE /CC*V i)A Pp xfst zJ]W]z:J zAWiAEh
AWETJJAG P.´’ -T6AWr /’bp -AEA :hL
h];WAG iT i)A)TE6TWA;ETIO :WG /’b’ iT
i)A OJ:zAKT ;ETIO aR];IEA /2y g:Ei]z]L
O:Wih E:W;AG ]W :;A qET6 ** iT .C MA:EhV
-]i) :6A:W Tq ´´y. MA:Eh atV ´y. MA:Eh2
:i K:hAJ]WAy nThi O:Ei]z]O:Wih -AEA
-)]iA abCH2 :WG ):G zT6OJAiAG )];)
hz)TTJ abpH2y fw:6]W:i]TW Tq i)A G]hiE]L
KIi]TW Tq i)AhA :WG Ti)AE k:E]:KJAh EAL
kA:JAG WT h];W]q]z:Wi G]qqAEAWzAh KAL
i-AAW i)A iEA:i6AWi ;ETIOh :i K:hAJ]WA
aB:KJA /2y
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0i i)A AWG Tq i)A q]Ehi MA:EV i)A OETL
OTEi]TW-)TEAOTEiAGi:5]W;hiIGM6AG]L
z:i]TW -:h bPH ]W i)A )TE6TWA ;ETIO
:WGC/H ]W i)AOJ:zAKT;ETIOr KM i)A AWG
Tq i)A i)]EG MA:EV i)AhA OETOTEi]TWh ):G
GAzJ]WAG iT .ZH :WG b/Hy g]JJ zTIWih EAL
kA:JAG.CHTq i)A-T6AW ]W i)A)TE6TWA
;ETIO iT KA i:5]W; :i JA:hi bpH Tq i)A]E
hiIGM6AG]z:i]TW:i i)AAWGTqMA:E/:WG
.pH iT KA GT]W; hT :i i)A AWG Tq MA:E ’
aR];IEA P2y 06TW; -T6AW -)T hiTOOAG
i:5]W; xfst 6AG]z:i]TWhV //p abH2 Tq
i)ThA :hh];WAG iT i)A OJ:zAKT ;ETIO :WG
’´ a’H2 Tq i)ThA :hh];WAG iT i)A)TE6TWA
;ETIO EAOTEiAG i:5]W; TOAWLJ:KAJ TE:J TE
iE:WhGAE6:J AhiET;AWy
IE]W;i)AzJThATIiOAE]TGa0OE]JL,IJM

/CCb2V k]i:J hi:iIh-:h:hzAEi:]WAG qTE :JJ
P.´’E:WGT6]oAG-T6AWyRTJJT-LIOOAEL
zAWi:;Ah -AEA WA:EJM i)A h:6A ]W i)A P
E:WGT6]oAG ;ETIOh aR];IEA /2y

Primary CHD Outcome
gE]6:EM cx AkAWih TzzIEEAG ]W /.P

-T6AW ]W i)A )TE6TWA ;ETIO a’’y/(/ppp
-T6AW OAE MA:E2 :WG ]W /.´ -T6AW ]W
i)A OJ:zAKT ;ETIO a’’y´(/ppp-T6AW OAE

MA:E2 aEAJ:i]kA ):o:EG Fsx3V pyCCr CZH
zTWq]GAWzA ]WiAEk:J Fcj3V pybpL/yPP2
aB:KJA P2y B)AhA OE]6:EM AkAWih -AEA
zT6OThAGTqcxGA:i)h asxV/yP*r CZH
cjV pyb.L/y.Z2 :WG WTWq:i:J njh asxV
pyC/r CZH cjV py./L/y/.2y 8TWA Tq i)AhA
G]qqAEAWzAh -:h hi:i]hi]z:JJM h];W]q]z:Wiy
B)A ./ cx GA:i)h ]W i)A )TE6TWA
;ETIO :WG i)A Zbcx GA:i)h ]W i)A OJ:L
zAKT ;ETIO -AEA G]hiE]KIiAGV EAhOAzL
i]kAJMV :h qTJJT-hD hIGGAW GA:i) -]i)]W /
)TIE Tq TWhAi Tq hM6OiT6hV /C :WG Ppr
6MTz:EG]:J ]Wq:Ezi]TWV /C:WG/´r zTW;AhL
i]kA )A:Ei q:]JIEAV C :WG ´r zTETW:EM :EL
iAEM KMO:hh ;E:qi hIE;AEMV Z :WG Pr :WG
Ti)AE cx GA:i)V /C :WG /*y
tIEk]k:J zIEkAh qTE i)A OE]6:EM cx

TIizT6A :WG ]ih zT6OTWAWih aR];IEA ’2
zTEEAhOTWG -]i) i)A q]WG]W;h ]W B:KJA Py
B)A zIEkAh qTE cx GA:i) G]kAE;AG GIEL
]W; i)A hAzTWG MA:E Tq TKhAEk:i]TWy B)A
zIEkAh qTE WTWq:i:J nj G]kAE;AG GIE]W;
i)Aq]EhiMA:EVi)AWzTWkAE;AG:WGzEThhAG
GIE]W; i)A i)]EG MA:Ey B)]h OThh]KJA
z):W;A]Wi)Asx-]i)i]6Ah]WzAE:WGT6L
]o:i]TW]hqIEi)AEAw:6]WAG]WB:KJA’yB)A
OT]Wi Ahi]6:iAh qTE i)A OE]6:EM TIizT6A

]W i)A )TE6TWA ;ETIO zT6O:EAG-]i) i)A
OJ:zAKT ;ETIO :EA /yZP ]W MA:E /V /ypp ]W
MA:E PV pyb. ]W MA:E ’V :WG py´. ]W MA:Eh *
:WGZaDd yppCqTEiEAWG]W JT;sx2r-]i)]W
i)Aq]EhiMA:EVi)Asx-:hPy’pqTEi)Aq]Ehi
* 6TWi)hV /y*´ qTE i)A hAzTWG * 6TWi)hV
:WG/y/b qTE i)A i)]EG*6TWi)h aDd y’’ qTE
iEAWG2yB)AG]qqAEAWzATkAEi]6A-:h6Thi
OETWTIWzAG qTE i)A WTWq:i:J nj zT6OTL
WAWi Tq i)AOE]6:EMcx TIizT6A aB:KJA
’ :WG R];IEA ’2y
jW :W :hLiEA:iAG :W:JMh]h J]6]iAG iT

-T6AW -)T ):G KAAW :i JA:hi bpH zT6L
OJ]:Wi-]i)hiIGM6AG]z:i]TWKMO]JJ zTIWiV
i)AsxzT6O:E]W;i)AOE]6:EMcxTIiL
zT6A ]W i)A )TE6TWA :WG OJ:zAKT ;ETIOh
-:h pyb. aCZH cjV py´.L/y//2V JT-AE i):W
i)A]WiAWi]TWLiTLiEA:i:W:JMh]hKIiWTihi:L
i]hi]z:JJM h];W]q]z:Wiy RTE -T6AW -)T
hiTOOAG i:5]W;xfst6AG]z:i]TWV E]h5 Tq
OE]6:EMcx AkAWih-:h AJAk:iAG ]W i)A

Screening Interview
(N = 68 561)

Attended First Screening Visit
(n = 4830)

Attended Second Screening Visit
(n = 3463)

Randomized
(N = 2763)

Placebo
(n = 1383)

Estrogen Plus 
Progestin
(n = 1380)

Completed Closeout 
Contact (n = 1228)

Alive, but No 
Closeout (n = 32)
Lost to Follow-up 

(n = 0)
Died (n = 123)

Completed Closeout 
Contact (n = 1222)

Alive, but No 
Closeout (n = 27)
Lost to Follow-up 

(n = 0)
Died (n = 131)

Figure 1.—The Heart and Estrogen/progestin Re-
placement Study trial profile, showing numbers of
participants from screening to closeout.
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Figure 2.—Participants taking protocol medications
and with pill count of 80% or more, as a percentage
of all women at risk for a primary coronary heart
disease event.

Table 1.—Baseline Characteristics of HERS Participants (n=2763) by Treatment Group=

Characteristic

Treatment Group

P
Value

Estrogen-Progestin
(n=1380)

Placebo
(n=1383)

Demographics
Age, mean±SD, y 67±7 67±7 .32
White, % 88 90 .14
Education, mean±SD, y 13±3 13±3 .84

CHD risk factors
Current smoker, % 13 13 .84
Diabetes on oral medication or insulin, % 19 18 .44
Systolic blood pressure, mean±SD, mm Hg 135±19 135±19 .88
Diastolic blood pressure, mean±SD, mm Hg 73±10 73±10 .89
LDL cholesterol, mean±SD, mmol/L (mg/dL) 3.75±0.96 (145±37) 3.75±0.98 (145±38) .83
HDL cholesterol, mean±SD, mmol/L (mg/dL) 1.29±0.34 (50±13) 1.29±0.34 (50±13) .41
Triglyceride, mean±SD, mmol/L (mg/dL) 1.90±0.72 (168±64) 1.86±0.72 (165±64) .25
Time since last menstrual period, mean ± SD, y 18±8 18±8 .31
Body mass index #27 kg/m2, % 57 55 .44
Exercise #3 times weekly, % 39 38 .72
No. of drinks per week, mean±SD 1.4±4 1.3±4 .83
General health poor or fair, % 24 24 .94
Postmenopausal estrogen use, %† 24 23 .43

CHD manifestations
Signs of congestive heart failure, %‡ 10 9 .38
Q-wave myocardial infarction, % 17 17 .94
Percutaneous coronary revascularization, % 45 45 .96
Coronary artery bypass graft surgery, % 42 41 .64

Medication use
Aspirin, % 78 78 .73
$-Blockers, % 33 32 .72
Lipid-lowering medications, % 45 47 .26
Calcium channel blockers, % 55 55 .83
Angiotensin-converting enzyme inhibitors, % 17 18 .57
Diuretics, % 28 28 .79
Multivitamins, % 29 30 .45

=HERS indicates Heart and Estrogen/progestin Replacement Study; CHD, coronary heart disease; LDL, low-density
lipoprotein; and HDL, high-density lipoprotein. P values are for difference between treatment groups by t test or %2.

†Estrogen use refers to use after menopause but not within 3 months of HERS screening.
‡Presence of jugular venous distention more than 8 cm H2O, S3 heart sound, rales, or pitting peripheral edema.
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q]Ehi6TWi):qiAEhiTOO]W;IhATqi)A6AG]L
z:i]TWyxT-AkAEV i)AEA-:h WT G]qqAEAWzA
KM;ETIOasx]W)TE6TWA;ETIOV.yPbrCZH
cjV *y*ZL//yC’r sx ]W OJ:zAKT ;ETIOV .y*pr
CZH cjV *yP’L/PyCZ2V hI;;Ahi]W; i):i ]JJL
WAhh z:IhAG KTi) i)A G]hzTWi]WI:i]TW Tq
6AG]z:i]TW :WG i)A cx AkAWiy
B)Asx zT6O:E]W; E]h5 Tq i)A OE]6:EM

cx TIizT6A ]W i)A )TE6TWA :WG OJ:L
zAKT ;ETIOh -:h h]6]J:E :qiAE :G4Ihi]W;
qTE i)A h6:JJ :WG WTWh];W]q]z:Wi G]qqAEL
AWzAhKAi-AAWi)A;ETIOh]W:;A:WGTi)AE
K:hAJ]WAcx E]h5 q:ziTEh asxV pyCZr CZH
cjV py.´L/y/.2y %A hTI;)i iT ]GAWi]qM G]qL
qAEAWi]:J AqqAzih Tq AhiET;AW OJIh OET;AhL
i]W i)AE:OM ]W -T6AW zJ:hh]q]AG KM K:hAL
J]WA k:E]:KJAh hIz) :h TJGAE :;AV ]JJ )A:Ji)V
)]hiTEM Tq njV :WG hT qTEi)y B)AEA -:h WT
zJA:E Ak]GAWzA Tq G]qqAEAWi]:J AqqAzih ]W b´
hIK;ETIOhz:iA;TE]oAGKM:JJi)Ak:E]:KJAh
OEAhAWiAG ]W B:KJA / :WG Ti)AEhy

Other Cardiovascular Outcomes
B)AEA-AEAWT hi:i]hi]z:JJM h];W]q]z:Wi

G]qqAEAWzAh KAi-AAW i)A E:WGT6]oAG

;ETIOh ]W :WM Tq i)A Ti)AE z:EG]Tk:hzIL
J:E TIizT6Ah i):i -A Ak:JI:iAG aB:KJA
P2y B)A hIEk]k:J zIEkA qTE i]6A iT q]Ehi
TzzIEEAWzA Tq :WM zTETW:EM EAk:hzIJ:EL
]o:i]TW OETzAGIEA TE )ThO]i:J]o:i]TW qTE
GAq]W]iA IWhi:KJA :W;]W: aR];IEA *2 :OL
OA:EAG iT G]kAE;AV -]i) JT-AE E:iAh ]W
i)A )TE6TWALiEA:iAG ;ETIOV :Ji)TI;)
i)]hG]qqAEAWzAG]GWTi :z)]AkA hi:i]hi]z:J
h];W]q]z:WzA asxV pybCr Dd y/Z2y

Plasma Lipids
YM i)A AWG Tq i)A q]Ehi MA:E Tq iEA:iL

6AWiV 6A:W mm z)TJAhiAETJ JAkAJh ):G
GAzEA:hAGKM/*HqET6K:hAJ]WAiT: JAkAJ
Tq ’yP’ 66TJ(m a/PZ 6;(Gm2 ]W i)A )TEL
6TWA ;ETIO :WG KM ’H iT ’y´P 66TJ(m
a/*p 6;(Gm2 ]W i)A OJ:zAKT ;ETIO
aD�ypp/ qTE G]qqAEAWzA KAi-AAW ;ETIOh2
aR];IEA Z2y IE]W; i)A h:6A OAE]TGV
6A:W xm z)TJAhiAETJ JAkAJh ):G ]WL
zEA:hAG KM bH iT /y*p 66TJ(m aZ* 6;(
Gm2 ]W i)A)TE6TWA;ETIO:WGGAzEA:hAG
KM PH iT /yP. 66TJ(m a*C 6;(Gm2 ]W i)A
OJ:zAKT ;ETIO aO�ypp/2ynA:W iE];JMzAEL

]GA JAkAJh ):G ]WzEA:hAG KM /pH iT Pyp*
66TJ(m a/b/ 6;(Gm2 ]W i)A )TE6TWA
;ETIO :WG KM PH iT /yC’ a/.p 6;(Gm2 ]W
i)A OJ:zAKT ;ETIO aD�ypp/2y
jW OETOTEi]TW:J ):o:EGh :W:JMh]hV )];)

mm z)TJAhiAETJ :WG JT- xm z)TJAhL
iAETJ JAkAJh :i K:hAJ]WA OEAG]ziAG hIKhAL
1IAWi OE]6:EM cx AkAWih ]W KTi) IW]L
k:E]:iA :WG6IJi]k:E]:iA azTWiETJJ]W; qTE
Ti)AE K:hAJ]WA E]h5 q:ziTEh2 6TGAJhV KIi
)];) iE];JMzAE]GA JAkAJh OEAG]ziAG OE]L
6:EM cx AkAWih TWJM ]W IW]k:E]:iA
:W:JMhAhy c):W;Ah ]W mm z)TJAhiAETJV
xmz)TJAhiAETJV :WGiE];JMzAE]GA JAkAJh
TkAE i)A q]Ehi MA:E Tq i)A hiIGM-AEA WTi
h];W]q]z:WiJM:hhTz]:iAG-]i)hIKhA1IAWi
OE]6:EM cx AkAWihV KIi i)A OT]Wi AhL
i]6:iAh -AEA ]W i)A AwOAziAG G]EAzi]TW
:WG i)AEA-:h J]6]iAG OT-AE iT Aw:6]WA
i)]h AqqAziy
nTEA-T6AW]Wi)AOJ:zAKT;ETIOi):W

]W i)A )TE6TWA ;ETIO KA;:W iEA:i6AWi
-]i) J]O]GLJT-AE]W; GEI;hV OE]6:E]JM
hi:i]WhV GIE]W; i)A iE]:J aPPH kh /bHr
Dd ypp*2V OETK:KJM KAz:IhA i)A )];)AE
mm z)TJAhiAETJ JAkAJh ]W OJ:zAKTL
iEA:iAG -T6AW zT6O:EAG -]i) )TEL
6TWALiEA:iAG-T6AW-AEA WTiAG KM i)A
-T6AW[h OAEhTW:J O)Mh]z]:Why 0G4IhiL
6AWi qTE i)]h G]qqAEAWzA Ih]W; EA;EAhL
h]TW :W:JMh]h G]G WTi hIKhi:Wi]:JJM
z):W;A i)A TkAE:JJ Ahi]6:iA Tq i)A KAL
i-AAWL;ETIO G]qqAEAWzA ]W E]h5 Tq OE]L
6:EM cx AkAWih asxV pyC*r CZH cjV
py.´L/y/.2y

Other Secondary Outcomes
c:WzAE GA:i)h :WG Ti)AE GA:i)h -AEA

WA:EJM ]GAWi]z:J ]W i)A P hiIGM ;ETIOhy
BTi:J 6TEi:J]iM ]W i)A )TE6TWA ;ETIO
-:h WTi h];W]q]z:WiJM G]qqAEAWi qET6 i):i
]W i)A OJ:zAKT ;ETIO a/’/ kh /P’ -T6AWr
sxV /ypbr CZH cjV pyb*L/y’b2 aB:KJA *r
R];IEA ´2y
cTWq]E6AG kAWTIh i)ET6KTA6KTJ]z

AkAWih TzzIEEAG ]W ’* -T6AW ]W i)A )TEL
6TWA;ETIO a´y’(/ppp-T6:WLMA:Eh2 :WG

Table 2.—Cardiovascular Outcomes by Treatment Group=

Outcomes

Treatment Group

RH (95% CI)
P

Value
Estrogen-Progestin

(n=1380)
Placebo
(n=1383)

Primary CHD events† 172 176 0.99 (0.80-1.22) .91
CHD death 71 58 1.24 (0.87-1.75) .23
Nonfatal MI 116 129 0.91 (0.71-1.17) .46

Other cardiovascular outcomes
Coronary artery bypass graft surgery 88 101 0.87 (0.66-1.16) .36
Percutaneous coronary revascularization 164 175 0.95 (0.77-1.17) .62
Hospitalization for unstable angina 103 117 0.89 (0.68-1.16) .38
Hospitalization for congestive heart failure 128 112 1.07 (0.84-1.38) .58
Resuscitated cardiac arrest 19 13 1.48 (0.73-3.00) .28
Other CHD event 3 1 3.03 (0.32-29.1) .34
Peripheral arterial disease 94 108 0.87 (0.66-1.15) .34
Stroke/transient ischemic attack 108 96 1.13 (0.85-1.48) .40

=RH indicates relative hazard; CI, confidence interval; CHD, coronary heart disease; and MI, myocardial infarction.
Each row represents the number of women with the designated event; women with more than 1 type of event may
appear in more than 1 row.

†Primary CHD events include coronary death and nonfatal MI. Among the 245 nonfatal MIs, there were 7 silent
MIs, found on annual electrocardiogram. There were 26 women with nonfatal MI who subsequently suffered CHD
death.
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Figure 3.—Kaplan-Meier estimates of the cumulative incidence of primary coronary heart disease (CHD) events (left) and to its constituents: nonfatal myocardial
infarction (MI) (center) and CHD death (right). The number of women observed at each year of follow-up and still free of an event are provided in parentheses,
and the curves become fainter when this number drops below half of the cohort. Log rank P values are .91 for primary CHD events, .46 for nonfatal MI, and .23
for CHD death.
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]W /P -T6AW ]W i)A OJ:zAKT ;ETIO aPyP(
/ppp -T6:WLMA:Eh2 asxV PybCr CZH cjV
/yZpLZyZbrDd yppP2 aB:KJA *2ynTEA-T6L
AW ]W i)A )TE6TWA ;ETIO AwOAE]AWzAG
GAAO kA]W i)ET6KThAh aPZ kh br Dd ypp*2
:WG OIJ6TW:EM A6KTJ] a// kh *r Dd ypb2r
P Tq i)A OIJ6TW:EM A6KTJ]V KTi) ]W i)A
)TE6TWA ;ETIOV -AEA q:i:Jy B)A sx ]W
i)A )TE6TWA ;ETIO EAJ:i]kA iT i)A OJ:L
zAKT;ETIOEA6:]WAGAJAk:iAGTkAE i)A*
MA:Eh Tq TKhAEk:i]TW KIi GAzJ]WAG hT6AL
-):i GIE]W; i)A hiIGM aB:KJA ’2y
S:JJKJ:GGAE G]hA:hA TzzIEEAG ]W b*

-T6AW ]W i)A )TE6TWA ;ETIO :WG ]W ´P
-T6AW ]W i)A OJ:zAKT ;ETIO asxV /y’br
CZH cjV /yppL/yCP2y S:JJKJ:GGAE hIE;AEM
:zzTIWiAG qTE bCH Tq i)AhA AkAWihV :WG
i)A EAhi -AEA hM6OiT6:i]z z)TJAJ]i)]:L
h]hy 8TWA Tq i)A ;:JJKJ:GGAE AkAWih -:h
q:i:Jy
B)AEA -AEA WT h];W]q]z:Wi G]qqAEAWzAh

KAi-AAW i)A iEA:i6AWi ;ETIOh ]W i)A
E:iAh Tq KEA:hi z:WzAEV AWGT6AiE]:J z:WL
zAEV Ti)AE z:WzAEhV TE qE:ziIEA aB:KJA *2y

COMMENT
jW i)]h zJ]W]z:J iE]:JV OThi6AWTO:Ih:J

-T6AW MTIW;AE i):W bp MA:Eh -]i) AhL
i:KJ]h)AGzTETW:EMG]hA:hA-)TEAzA]kAG
AhiET;AW OJIh OET;Ahi]W G]G WTi AwOAE]L
AWzA : EAGIzi]TW ]W TkAE:JJ E]h5 Tq WTWq:L
i:J nj :WG cx GA:i) TE Tq Ti)AE z:EL

G]Tk:hzIJ:ETIizT6AhyxT-z:Wi)]h q]WGL
]W; KA EAzTWz]JAG -]i) i)A J:E;A KTGM Tq
Ak]GAWzA qET6 TKhAEk:i]TW:J :WG O:i)TL
O)Mh]TJT;]z hiIG]Ah hI;;Ahi]W; i):i AhL
iET;AW i)AE:OM EAGIzAh E]h5 qTE cx7

Contrast With Findings
of Observational Studies
�KhAEk:i]TW:J hiIG]Ah 6:M KA 6]hL

JA:G]W; KAz:IhA -T6AW -)T i:5A OThiL
6AWTO:Ih:J )TE6TWAh iAWG iT ):kA :
KAiiAE cx E]h5 OETq]JA/’VP/VPP :WG iT TKL
i:]W 6TEA OEAkAWi]kA z:EA/* i):W WTWIhL
AEhyB)AzTWh]hiAWzMTqi)A:OO:EAWiKAWL
Aq]i ]W i)A TKhAEk:i]TW:J hiIG]Ah zTIJG
h]6OJMKA:iiE]KIi:KJAiTi)AzTWh]hiAWzM
Tq i)]h hAJAzi]TW K]:hy B)A JT-AE E:iA Tq
cx ]W )TE6TWA IhAEh zT6O:EAG -]i)
WTWIhAEh OAEh]hih :qiAE hi:i]hi]z:J :GL
4Ihi6AWi qTEG]qqAEAWzAh ]WcxE]h5 q:zL
iTEhVPP KIi G]qqAEAWzAh ]W IW6A:hIEAG
q:ziTEh EA6:]W : OThh]KJA AwOJ:W:i]TWy
B)AG]hzEAO:WzMKAi-AAWi)A q]WG]W;h

Tq xfst :WG i)A TKhAEk:i]TW:J hiIG]Ah
6:M :JhT EAqJAzi ]6OTEi:Wi G]qqAEAWzAh
KAi-AAW i)A hiIGM OTOIJ:i]TWh :WG
iEA:i6AWihy nThi Tq i)A TKhAEk:i]TW:J
hiIG]Ah Tq OThi6AWTO:Ih:J )TE6TWA
i)AE:OM AWETJJAG OThi6AWTO:Ih:J -T6L
AW -)T -AEA EAJ:i]kAJM MTIW; :WG
)A:Ji)M :WG -)T iTT5 IWTOOThAG AhiETL
;AWy/L’VP’ jW zTWiE:hiV O:Ei]z]O:Wih ]W

xfst-AEA TJGAEV ):G zTETW:EM G]hA:hA
:i i)A TIihAiV :WG -AEA iEA:iAG -]i) AhL
iET;AW OJIh OET;Ahi]Wy xT-AkAEV hT6A
TKhAEk:i]TW:J hiIG]Ah G]G Aw:6]WA-T6L
AW -]i) OE]TE cxV :WG :JJ Tq i)AhA EAL
OTEiAG:KAWAq]z]:J:hhTz]:i]TW-]i)OThiL
6AWTO:Ih:J )TE6TWA i)AE:OMy´L/P t]6]L
J:EJMV hT6A TKhAEk:i]TW:J hiIG]Ah G]G AwL
:6]WA i)A AqqAzi Tq OThi6AWTO:Ih:J
AhiET;AWOJIhOET;Ahi]Wi)AE:OMTWcx
E]h5 ]W -T6AWV :WG i)AhA ;AWAE:JJM EAL
OTEi : JT-AE E:iA Tq cx AkAWih ]W )TEL
6TWA IhAEh i):i ]h h]6]J:E iT i):i EAL
OTEiAG qTE AhiET;AW :JTWA*VZVPPVP*LP.r )T-L
AkAEV GAi:]Jh ]W i)AhA hiIG]Ah :KTIi i)A
hOAz]q]z OET;Ahi]W qTE6IJ:i]TWh :WG GThL
]W; EA;]6AWh IhAG :EA J]6]iAGy

Possible Adverse Effects of
Medroxyprogesterone Acetate
tAkAE:JOTiAWi]:J6Az):W]h6h-)AEAKM

AhiET;AW i)AE:OM 6];)i EAGIzA E]h5 qTE
cx ):kA KAAW OETOThAGV ]WzJIG]W; q:L
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Figure 4.—Kaplan-Meier estimate of the cumulative
incidence of definite unstable angina or coronary
artery bypass graft or percutaneous coronary re-
vascularization. The number of women observed at
each year of follow-up and still free of an event are
provided in parentheses, and the curves become
fainter when this number drops below half the
cohort. Log rank P value is .15.
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Figure 5.—Mean change in low-density lipoprotein
cholesterol (LDL-C), high-density lipoprotein cho-
lesterol (HDL-C), and triglyceride levels during the
first year of the study, expressed as percent change
± SEM.

Table 3.—Outcomes by Treatment Group and Year Since Randomization=

Outcome and Period

Estrogen-
Progestin Placebo

RH (95% CI)
P

Value‡No. Rate† No. Rate†
Primary CHD event§

Year 1 57 42.5 38 28.0 1.52 (1.01-2.29)
Year 2 47 37.0 48 37.1 1.00 (0.67-1.49)

.009
Year 3 35 28.8 41 33.1 0.87 (0.55-1.37)
Years 4 and 5 33 23.0 49 34.4 0.67 (0.43-1.04)

Nonfatal myocardial infarction
Year 1 42 31.3 29 21.4 1.47 (0.91-2.36)
Year 2 34 26.8 37 28.6 0.94 (0.59-1.49)

.01
Year 3 20 16.5 29 23.4 0.70 (0.40-1.24)
Years 4 and 5 20 13.9 34 23.9 0.58 (0.34-1.02)

CHD death
Year 1 17 12.5 11 8.0 1.56 (0.73-3.32)
Year 2 19 14.4 13 9.7 1.48 (0.73-2.99)

.34
Year 3 18 14.0 16 12.3 1.14 (0.58-2.24)
Years 4 and 5 17 11.0 18 11.6 0.95 (0.49-1.84)

Unstable angina or coronary
revascularization¶
Year 1 101 77.1 94 71.1 1.08 (0.82-1.44)
Year 2 52 43.3 85 70.6 0.61 (0.43-0.87)

.42
Year 3 69 61.9 56 50.5 1.22 (0.86-1.74)
Years 4 and 5 47 36.6 67 54.2 0.67 (0.46-0.98)

Venous thromboembolic event
Year 1 13 9.6 4 2.9 3.29 (1.07-10.08)
Year 2 8 6.1 2 1.5 4.09 (0.87-19.27)

.28
Year 3 7 5.5 3 2.3 2.40 (0.62-9.28)
Years 4 and 5 6 4.0 3 2.0 2.05 (0.15-8.18)

=RH indicates relative hazard; CI, confidence interval; and CHD, coronary heart disease.
†Event rates per 1000 women-years in the estrogen plus progestin or placebo group.
‡P values for tests of continuous trend in log-relative hazard.
§Primary CHD events include nonfatal myocardial infarction and CHD death.
¶Coronary revascularization includes coronary artery bypass graft surgery and percutaneous coronary revas-

cularization.
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kTE:KJA AqqAzih TW J]OTOETiA]WhV zTETW:EM
:i)AEThzJAETh]hV AWGTi)AJ]:J qIWzi]TWV :WG
:EiAE]:J i)ET6KTh]hyPbVPC gET;Ahi]WhGT-WL
EA;IJ:iAAhiET;AWEAzAOiTEh:WG6:M:JhT
):kA G]EAziV OET;Ahi]W EAzAOiTEU
6AG]:iAG AqqAzih i):i TOOThA i)AhA :zL
i]TWh Tq AhiET;AW’pr 6AGETwMOET;AhiAEL
TWA:zAi:iA6:MGTi)]hiT:;EA:iAEAwiAWi
i):W Ti)AE OET;Ahi]Why jW i)A gThi6AWTL
O:Ih:J fhiET;AWLgET;Ahi]W jWiAEkAWL
i]TWh BE]:JV 6AGETwMOET;AhiAETWA :zL
Ai:iA KJIWiAG i)A AhiET;AWL:hhTz]:iAG
]WzEA:hA ]W xm z)TJAhiAETJ hIKhi:WL
i]:JJM 6TEA i):W G]G 6]zETW]oAG OET;AhL
iAETWAy’/ �E:J 6AGETwMOET;AhiAETWA :zL
Ai:iA:OOA:EhiTh];W]q]z:WiJM:iiAWI:iAi)A
KAWAq]z]:J AqqAzih Tq AhiET;AWTW zTETW:EM
:i)AEThzJAETh]h ]W WTW)I6:W OE]6:iAhV’P
-)]JA hIKzIi:WATIh OET;AhiAETWA GTAh
WTiy’’ 0W]6:J G:i: :JhT hI;;Ahi i):i 6AL
GETwMOET;AhiAETWA :zAi:iA 6:M ]W)]K]i
i)A KAWAq]z]:J AqqAzih Tq AhiET;AW TW AWL
GTi)AJ]:JLGAOAWGAWik:hTG]J:i]TWV’*KIii)]h
):hWTiKAAWGTzI6AWiAG ]W-T6AWy’ZAL
hO]iA i)AhA 6Az):W]hi]z G:i: hI;;Ahi]W;
:W :GkAEhA AqqAzi Tq 6AGETwMOET;AhiAEL
TWA :zAi:iAV TKhAEk:i]TW:J hiIG]Ah h)T-
: h]6]J:E EAGIzi]TW ]W cx E]h5 ]W -T6L
AW Ih]W; 6AGETwMOET;AhiAETWA :zAi:iA
OJIh AhiET;AW :h ]W -T6AW i:5]W; IWTOL
OThAG AhiET;AWy*

Possible Differences
in the Effects of Therapy Over Time
%)AW i)A EAhIJih -AEA Aw:6]WAG KM

MA:E h]WzA E:WGT6]o:i]TWV i)A AhiET;AW
OJIh OET;Ahi]W EA;]6AW :OOA:EAG iT ]WL
zEA:hA E]h5 qTE OE]6:EM cx AkAWih ]W
i)A q]Ehi MA:E Tq i)AE:OM KIi iT GAzEA:hA
E]h5 ]WhIKhA1IAWiMA:EhyB)]hi]6AiEAWG

h)TIJG KA ]WiAEOEAiAG -]i) z:Ii]TWy ji
zTIJG h]6OJM EAOEAhAWi E:WGT6 k:E]:L
i]TWV :Ji)TI;) i)A JAkAJ Tq hi:i]hi]z:J h];L
W]q]z:WzA 6:5Ah i)]h IWJ]5AJMy nTEA ]6L
OTEi:WiJMVKAi-AAWL;ETIOzTWiE:hihi):i
AwzJIGA i)A q]Ehi hAkAE:J MA:Eh :EA WTi
iEIA E:WGT6]oAG zT6O:E]hTWhV :h i)A EAL
6:]W]W; hiIGM ;ETIOh 6:M WT JTW;AE KA
zT6O:E:KJA ]qV qTE Aw:6OJAV iEA:i6AWi
):h z:IhAG )];)LE]h5 ]WG]k]GI:Jh iT ):kA
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:Jh hTTW :qiAE hi:Ei]W; AhiET;AW EAOJ:zAL
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hIEk]kTEh :k:]J:KJA qTE ]WzJIh]TW ]W TKL
hAEk:i]TW:J hiIG]Ahr 6Thi TKhAEk:i]TW:J
hiIG]Ah :EA WTi GAh];WAG iT TKhAEkA i)A

TWhAi Tq i)AE:OM TE iT GAiAzi :W A:EJM
:GkAEhA AqqAziy

Previous Clinical Trial Evidence
B)AcxG:i: qET6OEAk]TIh)TE6TWA

iE]:Jh ]W -T6AW ):kA KAAW hI66:E]oAG*’
KIi :EA Tq J]6]iAGk:JIA KAz:IhA i)A hiIGL
]Ah -AEA h6:JJV h)TEi iAE6V :WG WTi GAL
h];WAG iT Aw:6]WA cx :h :W TIizT6Ay
B)A TWJM J:E;A OE]TE iE]:J Tq AhiET;AW
i)AE:OM iT OEAkAWi cx AkAWih -:h i)A
cTETW:EM EI; gET4AziV -)]z) hiIG]AG
kAEM)];)GThAh Tq AhiET;AW aZyp6;TE PyZ
6; Tq zTW4I;:iAG A1I]WA AhiET;AW G:]JM2
]W6AW-]i)OEAAw]hi]W;cxy B)AAhiETL
;AW :E6h Tq i)]h iE]:J -AEA hiTOOAG A:EJM
KAz:IhA Tq :W AwzAhh TqnjhV i)ET6KTA6L
KTJ]z AkAWihV :WGAhiET;AW]z hM6OiT6h ]W
i)A ZypL6;(G ;ETIO** :WG i)A J:z5 Tq KAWL
Aq]i TW i)Acx AWGOT]Wi :WG AhiET;AW]z
hM6OiT6h ]W i)A PyZL6;(G ;ETIOy*Z B)A
EAJAk:WzA Tq i)]h iE]:J Tq )];)LGThA AhiETL
;AW ]W 6AW iT OThi6AWTO:Ih:J )TE6TWA
i)AE:OM ]W -T6AW ]h IWzAEi:]Wy

Safety and Other
Noncardiovascular Outcomes
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i]6Ah6TEAzT66TW]Wi)A)TE6TWA;ETIO
i):W ]W i)A OJ:zAKT ;ETIOy sAzAWi TKhAEL
k:i]TW:J hiIG]Ah ):kA EAOTEiAG h]6]J:E
EAJ:i]kAE]h5h qTE ]G]TO:i)]zkAWTIhi)ET6L
KTA6KTJ]h6 :6TW; IhAEh Tq KTi) IWTOL
OThAGAhiET;AW*´L*C :WGAhiET;AWOJIhOETL
;Ahi]W i)AE:OMy*.V*C B)A AwzAhh ]Wz]GAWzA
TqkAWTIhi)ET6KTi]zAkAWih ]Wxfst-:h
*y/ OAE /ppp -T6:WLMA:Eh Tq TKhAEk:L
i]TWV :W TEGAE Tq 6:;W]iIGA )];)AE i):W
i)A AwzAhh EAOTEiAG ]W i)A TKhAEk:i]TW:J
hiIG]Ahr i)A)];)AE E:iA ]h OETK:KJM : zTWL
hA1IAWzA Tq i)A q:zih i):i -T6AW AWL
ETJJAG ]W xfst-AEA TJGAE :WG ):G 6IJL
i]OJA E]h5 q:ziTEh qTE kAWTIh i)ET6KTh]h
:WG i):i TWJM ]G]TO:i)]z AkAWih -AEA
zTIWiAG ]W i)A TKhAEk:i]TW:J hiIG]Ahy
%AqTIWG:W]WzEA:hAGE]h5Tq;:JJKJ:GL

GAE G]hA:hA ]W i)A )TE6TWA ;ETIO i):i ]h
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Figure 6.—Kaplan-Meier estimate of cumulative in-
cidence of death from any cause. The number of
women observed at each year of follow-up and still
free of an event are provided in parentheses, and
the curves become fainter when this number drops
below half of the cohort. Log rank P value is .56.

Table 4.—Death and Secondary Noncardiovascular Outcomes by Treatment Group=

Outcomes

Treatment Group

RH (95% CI)
P

Value
Estrogen-Progestin

(n=1380)
Placebo
(n=1383)

Death
CHD death 71 58 1.24 (0.87-1.75) .23
Cancer death 19 24 0.80 (0.44-1.46) .47
Non-CHD, noncancer death 37 36 1.04 (0.66-1.64) .87
Unadjudicated death 4 5 . . . . . .
Total deaths 131 123 1.08 (0.84-1.38) .56

Venus thromboembolic event
Deep vein thrombosis 25 8 3.18 (1.43-7.04) .004
Pulmonary embolism 11 4 2.79 (0.89-8.75) .08
Any thromboembolic event 34 12 2.89 (1.50-5.58) .002

Cancer
Breast 32 25 1.30 (0.77-2.19) .33
Endometrial 2 4 0.49 (0.09-2.68) .41
Other 63 58 1.10 (0.77-1.57) .60
Any cancer 96 87 1.12 (0.84-1.50) .44

Fracture
Hip 12 11 1.10 (0.49-2.50) .82
Other 119 129 0.93 (0.73-1.20) .59
Any fracture 130 138 0.95 (0.75-1.21) .70

Gallbladder disease 84 62 1.38 (1.00-1.92) .05

=RH indicates relative hazard; CI, confidence interval; and CHD, coronary heart disease. Each row represents
the number of women with the designated event; women with more than 1 type of event may appear in more than
1 row.
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J]5AJM :iiE]KIi:KJA iT i)A AhiET;AW
i)AE:OMynAi:KTJ]z hiIG]Ah ]WG]z:iA i):i
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EAhIJi]W; ]W ]WzEA:hAGK]J]:EMz)TJAhiAETJ
:WG z)TJAJ]i)]:h]hyZp
�KhAEk:i]TW:JhiIG]Ah):kAhI;;AhiAG
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]W E]h5yZ/ B)A xfst iE]:J -:h WTi J:E;A
AWTI;) :WG i)AE:OM G]G WTi zTWi]WIA qTE
JTW; AWTI;) iT :GGEAhh i)]h ]hhIAy
B)A ]Wz]GAWzA Tq qE:ziIEAh ]W i)A )TEL

6TWA;ETIO-:hTWJM hJ];)iJM JT-AE i):W
]W i)A OJ:zAKT ;ETIOy %]GA cjh :ETIWG
i)A qE:ziIEA E]h5 Ahi]6:iAh EAkA:J ]W:GL
A1I:iA hi:i]hi]z:J OT-AE :WG GT WTi AwL
zJIGA:EAGIzi]TW ]WE]h5Tq)]O qE:ziIEATq
:h 6Iz) :h Z/H TE : EAGIzi]TW ]W E]h5 Tq
Ti)AE qE:ziIEA Tq :h 6Iz) :h P.Hy

Strengths and Limitations of the Trial
B)Acx E]h5 q:ziTE OETq]JA Tq -T6AW
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q]WG]W;h Tqxfst6:MKA ;AWAE:J]oAG iT
i):i OTOIJ:i]TWyZP xT-AkAEV xfst G]G
WTi Ak:JI:iA i)A AqqAzi Tq AhiET;AW OJIh
OET;Ahi]W i)AE:OM ]W -T6AW -]i)TIi
cxV :WG ]i ]h WTi 5WT-W -)Ai)AE TIE
q]WG]W;h :OOJM iT )A:Ji)M -T6AWy ji ]h
:JhT WTi 5WT-W -)Ai)AE IhA Tq : G]qqAEL
AWi OET;Ahi]W TE Tq AhiET;AW :JTWA-TIJG
):kA KAAW KAWAq]z]:Jy
xfst AwzAAGAG i)A EAzEI]i6AWi ;T:J
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]o:i]TWV zTJJAziAG TK4Azi]kAV KJ]WGJM :G4IL
G]z:iAG G]hA:hA TIizT6A G:i:V :WG
:z)]AkAG/ppHk]i:Jhi:iIh:hzAEi:]W6AWiy
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Tq iEA:i6AWi :hh];W6AWi TW OE]6:EM
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6:5A]iIWJ]5AJMi):ixfst6]hhAG:KAWL
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MA:EOAE]TGTqTKhAEk:i]TWyxT-AkAEV i)]h
hi:i]hi]zGTAhWTi:GGEAhhi)AOThh]KJA J:iA
KAWAq]i Tq iEA:i6AWi hI;;AhiAG KM i)A
i]6A iEAWG :W:JMh]hV -)]z) ]h OJ:Ih]KJA
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OAE]TGTKhAEkAG ]W J]O]G iE]:Jh’´L*/r : JTW;AE
hiIGM-TIJG KA6TEA GAq]W]i]kA qTE ]WkAhL
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Future Directions
xfst ]h i)A q]Ehi J:E;A iE]:J Tq i)A AqL

qAzi Tq OThi6AWTO:Ih:J AhiET;AW OJIh
OET;Ahi]W i)AE:OM TW E]h5 qTE cx
AkAWihy B)A q]WG]W;h G]qqAE qET6 i)ThA Tq
TKhAEk:i]TW:J hiIG]Ah :WG hiIG]Ah -]i)
hIEET;:iA TIizT6AhV A6O):h]o]W; i)A

]6OTEi:WzA Tq K:h]W; iEA:i6AWi OTJ]z]Ah
TW E:WGT6]oAG zTWiETJJAG iE]:JhyZ’ �i)AE
E:WGT6]oAG iE]:Jh Tq OThi6AWTO:Ih:J
)TE6TWA i)AE:OM :EA J]5AJM iT :Wh-AE
hT6A Tq i)A 1IAhi]TWh E:]hAG KM xfsty
B)A %T6AW[h xA:Ji) jW]i]:i]kA s:WL
GT6]oAGBE]:JZ* ]WzJIGAh :;ETIOTq-T6L
AW -)T ):kA IWGAE;TWA )MhiAEAziT6M
:WG EAzA]kA IWTOOThAG AhiET;AW :h -AJJ
:h-T6AW-]i) ]Wi:ziIiAEIh-)TEAzA]kA
i)A h:6A AhiET;AW OJIh OET;Ahi]W EA;]L
6AWIhAG ]Wxfstyg:Ei]z]O:Wih :EA WTi
EA1I]EAG iT ):kAcx :WG :EA;AWAE:JJM
MTIW;AE i):W i)A xfst zT)TEiy B)A
%T6AW[hxA:Ji) jW]i]:i]kAs:WGT6]oAG
BE]:J OJ:Wh iT AWETJJ P. Zpp-T6AW:WG iT
EAOTEi i)A EAhIJih ]W PppZ :qiAE CMA:Eh Tq
iEA:i6AWiyRIEi)AE ]WqTE6:i]TW-]JJ :JhT
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Conclusions
R]EhiV ]W i)A OTOIJ:i]TW hiIG]AG ]W

xfstV ]AV OThi6AWTO:Ih:J -T6AW-]i)
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OETOE]:iA qTE -T6AW :JEA:GM EAzA]k]W;
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s8V BAEE] tAJ]5V s8V ,IJ]: cy S:i)AV nr N)A kb)Wh
LbcuFWhIWFJAEhFiMvoPViFlbEAvnSaBEIGMmyYIh)V
g)VnxtVsT;AEYJI6AWi):JVnV?:i)AE]WAY:hhV
nV nxtV tIh:W sy n]JJAEV ngxV tzV fJ]o:KAi)
fJGAEV ntV ,:W]zA xIi)r IWFJAEhFiM bq OVP.PlPv
oFElFWr)Pla %]JJ]:6 ,y sT;AEhV nV vAE: 0y
Y]iiWAEV nV sy fG-:EG v:EWAEV nV sTKAEi my
xTJJAMV nV YE]:W gy SJA:hTWV nV 0Wi)TWM sy
RI]hoV nV YE]:W Sy YT:i6:WV nV:k]G ny cJ:E5V
nV Sy sTKAEi nz:W]AJV nV ,AEE] nTTGMV s8V
YEAWG: v:I;)WV s8V 06:WG: nIEO)MV Yt8V s8V
SJAWG: YJ:z5KIEWV mg8r p)FTPrb pAWiAE qbE pVFWFx
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