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Abstract

Piret Veerus. The Impact of Postmenopausal Hormone Therapy on Health and
Use of Health Services: Experience from the Estonian Postmenopausal Hormone
Therapy (EPHT) Trial. STAKES, Research Report 168. Helsinki, Finland 2007.
ISBN 978-951-33-2024-9

Introduction: At the time of starting the trial, knowledge of the long-term effects
of hormone therapy (HT) was based on non-experimental studies, but the use of
HT was rapidly increasing. The main anticipated long-term benefits of HT were
to be prevention of osteoporosis and related fractures and a possible prevention
of cardiovascular diseases. In addition to studying the long-term health effects of
HT, the aim of the EPHT trial was to ascertain the effect of HT on health-related
quality of life, symptoms of menopause, on the use of health services and health
care costs.

From 1993 to 1998, the Women’s Health Initiative (WHI) trial recruited
participants in the United States into a randomised HT trial with a planned
duration of 8.5 years. In 1999, the European Women’s International Study of Long
Duration Oestrogen after Menopause (WISDOM) trial was started in the United
Kingdom. It was planned that EPHT trial would be carried out in co-operation with
the WISDOM trial, with the duration of the EPHT trial being five years. However,
due to the premature stopping of the WHI trial and its findings, the WISDOM trial
was cancelled at an early stage. Trial treatment in the EPHT trial was also stopped
preterm, the decision being based on the published results of the WHI trial.

Objective: The aims of this study were to use the framework of a randomised
preventive trial to study the effects of continuous combined HT among healthy
women on the incidence of coronary heart disease, cerebrovascular disease, total
cancer and bone fractures over time; to study the effect of HT on quality of life
and symptom reporting; to study the use of health services and health care costs
related to HT; and to study the use of prescription medication by HT users versus
non-users.

Material and methods: 1 823 postmenopausal women aged 50 to 64 years at the
time of sampling were recruited into a randomised preventive trial in Estonia
between 1999 and 2001. In order to study the utilization of health services and to
determine the health care costs due to postmenopausal hormone therapy, a non-
blind sub-trial was used in parallel to the blind one. Altogether, 796 women were
recruited into the blind sub-trial and allocated either to active treatment or placebo,
and 1 027 women were recruited into the non-blind sub-trial and allocated either
to open-label hormone therapy or no treatment.
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The drug in oral daily use in the treatment arms contained 0.625 mg of
conjugated oestrogens and 2.5 mg of medroxyprogesterone acetate or matched
placebo. In the non-blind control arm, women used no treatment. Women who
had been in menopause for less than three years received daily orally 0.625 mg of
oral conjugated oestrogens and 5.0 mg of medroxyprogesterone acetate or placebo
in the treatment arms. The rate of women using more than 80% of allocated trial
treatment dropped approximately 50% during the first trial year, and remained
nearly the same throughout the trial. Less than 10% of women started taking
prescribed HT in the non-blind control arm. The trial treatment was planned for
five years, but after the release of the results from the WHI trial the Data Monitoring
Committee recommended to stop trial treatment, which was completed preterm
by May 2004.

The minimal follow-up time was 2.00 years and maximal 4.97 years. The mean
follow-up time was 3.43 years for the ascertainment of clinical outcomes and use of
health services, 3.60 years for analysing the effect of HT on health-related quality of
life and menopausal symptoms and 4.40 for the analysis of prescription medication
usage during the trial. Women were followed by annual questionnaires and annual
linkages to the Estonian Cancer Registry, to the Estonian Health Insurance Fund
and to the Estonian Mortality Database. The response rate was 75% to the first
annual survey, 69% to the second annual survey, 68% to the third annual survey,
and 81% to the final survey mailed at the end of the trial. There was no difference
in the annual response rates between the trial arms. Follow-up through registries is
assumed to have been complete.

Results: The combined hazard ratio for coronary heart disease after adjustment
by blinding, age at recruitment and former oral contraceptive use in the HT
arms was 1.12 (95% CI: 0.90-1.40). The adjusted hazard ratio in the HT arms
for cerebrovascular disease was 1.24 (95% CI: 0.85-1.82) and for total cancer 1.36
(95% CI: 0.73-2.52). The adjusted hazard ratio for bone fractures in the HT arms
was 0.61 (95% CI: 0.42-0.89).

There were less women in the HT arms reporting hot flushes (OR 0.54; 95%
CI: 0.41-0.71) and sweating (OR 0.74; 95% CI: 0.58-0.93), but more women
reporting vaginal bleeding (OR 8.40; 95% CI: 3.27-27.43) at the end of the trial.
HT also alleviated sleeping problems, but had a negative effect on backache. There
was no difference in the prevalence of other symptoms or quality of life scores
between the trial arms over time.

Within the non-blind sub-trial, the number of all health care visits was 10%
higher and the number of visits to family practitioners 16% higher per person-
year in the HT arm. Per person-year, the number of vaginal sonograms was 14%
and the number of electrocardiograms 19% higher in the HT arm of the non-
blind sub-trial. Outpatient health care costs and drug expenses were higher in the
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non-blind HT arm. In the blind sub-trial, the number of gynaecologic operations,
vaginal sonograms and total health care costs was higher in the HT arm.

The proportion of women using any prescription medication besides HT
did not differ between the arms. The type of prescribed drugs varied between the
arms. After combining data from both HT arms, the combined hazard ratio was
1.26 (95% CI: 1.05-1.53) for the use of calcium channel blockers, 1.48 (95% CI:
1.10-1.99) for local vaginal treatment, 0.70 (95% CI: 0.50—-0.99) for hypnotics and
sedatives and 0.77 (95% CI: 0.60-0.99) for selective serotonin reuptake inhibitors
(SSRIs).

Conclusions: According to the results from the EPHT trial, combined HT reduced
bone fractures in healthy women. The trial provided no evidence of benefits from
combined HT for coronary heart disease, cerebrovascular disease, or total cancer.
The results are consistent with the findings from the WHI trial.

Combined HT alleviated vasomotor symptoms and sleeping problems, but
added bleeding episodes and backache among postmenopausal women, and had
no effect on quality of life among participants of the EPHT trial.

Postmenopausal HT increased expenses on drugs and outpatient health care.
The increase in outpatient health care costs was due to additional health care
visits and medical procedures in the HT arms. HT did not increase the overall use
of prescription medication other than hormone therapy, but the types of drugs
used in hormone therapy and non-therapy arms varied, with increased use of
calcium channel blockers for hypertension and local vaginal treatments for vaginal
candidiasis and decreased use of hypnotics, sedatives and selective serotonin
reuptake inhibitors in the HT arms.

Key-words: postmenopausal hormone therapy; randomised preventive trial; health
effects; use of health services and prescription medication; health care costs; quality
of life; symptoms of menopause
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Summary in Finnish

Piret Veerus. The Impact of Postmenopausal Hormone Therapy on Health and
Use of Health Services: Experience from the Estonian Postmenopausal Hormone
Therapy (EPHT) Trial [Vaihdevuosien jilkeisen hormonihoidon vaikutus tervey-
teen ja terveyspalveluiden kiyttoon: kokemuksia Virossa suoritetusta vaihdevuosi-
hormonihoitokokeesta]. STAKES, Research Report 168. Helsinki 2007.

ISBN 978-951-33-2024-9

Johdanto: Tutkimusta aloitettaessa tiedot hormonihoidon pitkiaikaisvaikutuksis-
ta perustuivat ei-kokeellisiin tutkimuksiin, mutta silti hormonihoito yleistyi nope-
asti. Pitkdaikaisen hormonihoidon odotettiin ehkiisevin osteoporoosia ja sithen
liittyvid luunmurtumia sekd mahdollisesti myos syddn- ja verisuonitauteja. Pit-
kaaikaisten terveysvaikutusten lisiksi EPHT-tutkimuksessa pyrittiin selvittimain
hormonihoidon vaikutuksia elimanlaatuun, vaihdevuosioireisiin, terveyspalvelui-
den kéytt6on ja terveydenhuollon kustannuksiin.

Yhdysvalloissa rekrytoitiin vuosina 1993-1998 osallistujia satunnaistettuun
WHI (Women’s Health Initiative) hormonihoitokokeeseen, jonka oli suunniteltu
kestdvin 8,5 vuotta. Vuonna 1999 Isossa-Britanniassa puolestaan aloitettiin euroop-
palaisten naisten vaihdevuosien hormonihoidon vaikutuksia tutkiva WISDOM-
tutkimus (European Women’s International Study of Long Duration Oestrogen
after Menopause). Viisivuotiseksi suunniteltu EPHT-tutkimus oli tarkoitus toteut-
taa yhteistyossa WISDOM-tutkimuksen kanssa. WHI-tutkimus kuitenkin lopetet-
tiin ennenaikaisesti, ja timan sekd saatujen tutkimustulosten seurauksena myos
WISDOM-tutkimus keskeytettiin. Julkaistujen WHI-tulosten johdosta myds Viron
EPHT-tutkimuksen ldikehoito lopetettiin ennenaikaisesti.

Tavoitteet: Ehkiisevdn satunnaistetun hormonihoitokokeen tavoitteena oli selvit-
tdd yhdistelmdvalmisteen vaikutus terveiden naisten sepelvaltimotaudin, aivove-
renkierron hiirividen, syopien ja luunmurtumien ilmaantuvuuteen pitkilld aika-
vililld. Lisdksi pyrittiin selvittimidn hormonihoidon vaikutuksia eldiminlaatuun ja
oireiden raportoimiseen, terveyspalveluiden kdytt6on ja terveydenhuollon kustan-
nuksiin sekd vertaamaan reseptilddkkeiden kiytt6d hormonihoitoa saavien ja hor-
monihoitoa kiyttdmattomien naisten vilill.

Aineisto ja menetelmit: Vuosina 1999-2001 Virossa rekrytoitiin ehkéisevddn sa-
tunnaistettuun kokeeseen 1 823 otantahetkelld idltddn 50—64-vuotiasta vaihde-
vuodet ohittanutta naista. Sokkotutkimuksen rinnalla toteutettiin avoin tutkimus,
jolloin voitiin selvittdd vaihdevuosien jilkeisen hormonihoidon vaikutuksia ter-
veyspalveluiden kadyttoon ja terveydenhuollon kustannuksiin. Sokkotutkimukseen
osallistui yhteensd 796 naista ja avoimeen tutkimukseen 1 027 naista. Sokkoryhma
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jaettiin kahteen haaraan, joista toinen sai hormonilédiketti ja toinen lumeldaketti.
Avoimessa tutkimusryhmaissi toinen haara sai hormonilédiketts, kun taas toinen
haara ei saanut mitdin ladkettd tai hoitoa.

Osallistujat ottivat paivittdin suun kautta ladkettd, joka sisélsi 0,625 mg kon-
jugoitua estrogeenia ja 2,5 mg medroksiprogesteroniasetaattia, tai lumeldaketti.
Avoimen tutkimuksen kontrolliryhmi ei saanut mitéddn hoitoa. Jos vaihdevuosis-
ta oli alle kolme vuotta, suun kautta otettu hormonildike sisélsi 0,625 mg konju-
goitua estrogeenia ja 5,0 mg medroksiprogesteroniasetaattia, tai oli lumeladketta.
Ensimmadisen vuoden aikana yli 80 prosenttia annetuista ldakkeistd kiyttineiden
naisten osuus laski noin puoleen. Miiri pysyi lidhes muuttumattomana tutkimuk-
sen ajan. Alle 10 prosenttia avoimen haaran kontrolliryhmin naisista alkoi kayt-
tdd laakdrin mddrdamia hormoniladdkkeitd. Ladkehoidon pituudeksi oli suunniteltu
viittd vuotta, mutta WHI-tutkimuksen tulosten julkaisemisen seurauksena tutki-
muksen puolueeton seurantaryhma suositteli lddkehoidon lopettamista, ja se paa-
tettiin lopettaa ennenaikaisesti toukokuussa 2004.

Lyhyin seuranta-aika oli 2,00 vuotta ja pisin 4,97 vuotta. Kliinisten vaikutus-
ten ja terveyspalveluiden kidyton osalta seuranta-ajan keskimiirdinen pituus oli
3,43 vuotta. Hormonihoidon vaikutusta eliménlaatuun ja vaihdevuosioireisiin
analysoitiin keskimdarin 3,60 vuoden seuranta-ajan jilkeen. Kokeen aikana kiy-
tettyjen reseptilddkkeiden midridn analysoinnissa keskimiirdinen seuranta-aika
oli 4,40 vuotta. Tietoja naisten voinnista kerittiin vuosittain sekd naisille ldhete-
tylld kyselylld ettd selvittamalld tiedot Viron syopdrekisteristd, sairausvakuutusra-
hastosta ja kuolinsyytilastoista. Osallistujista 75 prosenttia vastasi ensimmadiseen
kyselyyn, 69 prosenttia seuraavan vuoden kyselyyn, kolmannen vuoden kyselyyn
vastasi 68 prosenttia ja viimeiseen kyselyyn, joka postitettiin tutkimuksen lopussa,
vastasi 81 prosenttia. Vuosikyselyihin vastanneiden osuuksissa ei ollut eroja tutki-
muksen eri haarojen vililld. Rekistereiden kautta tapahtuneen seurannan oletettiin
olleen 100-prosenttinen.

Tulokset: Kun sokkouttaminen, osallistumisikd ja aikaisempi ehkdisypillerien
kaytto oli vakioitu, hormonihoitohaarojen yhdistetty sepelvaltimotaudin suhteel-
linen vaara (HR) oli 1,12 (95 %:n luottamusvili 0,90-1,40). Hormonihoitohaaro-
jen aivoverenkierron hiirididen vakioitu suhteellinen vaara (HR) oli 1,24 (95 %:n
luottamusvili 0,85-1,82) ja syopien vakioitu suhteellinen vaara (HR) 1,36 (95 %:
n luottamusvili 0,73-2,52). Hormonihoitohaarojen luunmurtumien vakioitu suh-
teellinen vaara (HR) oli 0,61 (95 %:n luottamusvili 0,42—0,89).

Tutkimuksen paattyessd hormonihoitohaaroissa raportoitiin vihemmin kuu-
mia aaltoja (Oddin luku [OR] 0,54; 95 %:n luottamusvili 0,41-0,71) ja hikoilua
(Oddin luku 0,74; 95 %:n luottamusvili 0,58—0,93), mutta enemmén vuotoja (Od-
din luku 8,40; 95 %:n luottamusvili 3,27-27,43). Hormonihoito helpotti nukku-
misvaikeuksia, mutta vaikutti negatiivisesti selkdsarkyihin. Tutkimushaarojen vi-
lill4 ei todettu eroa muiden oireiden esiintymisessi tai eliménlaadussa.
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Avoimessa osatutkimuksessa hormonihoitoa saavien naisten kaikkien tervey-
denhuoltokdyntien méird oli 10 prosenttia suurempi ja perheldikirin vastaan-
otolla kdyntien mdidrad 16 prosenttia suurempi henkilovuotta. Avoimen tutkimuk-
sen hormonihoitoa saavien naisten haarassa emittimen ultraddnitutkimuksia oli
14 prosenttia ja syddnfilmejd 19 prosenttia enemmin henkilgvuotta kohden kuin
kontrollihaarassa. Avohoidon kustannukset ja lddkekulut olivat suuremmat avoi-
men tutkimuksen hormonihoitoa saavien naisten haarassa. Sokkotutkimuksessa
gynekologisia leikkauksia ja kohdun ultraddnitutkimuksia tehtiin enemmin ja ter-
veydenhuollon kokonaiskustannukset olivat suuremmat hormonihoitoa saavien
naisten kuin lumelaiketts saavien haarassa.

Hormonihoidon lisdksi muita reseptilddkkeitd kiyttdvien naisten osuudessa
ei ollut eroja tutkimuksen eri haarojen vililld. Reseptildakkeiden tyypit vaihtelivat
eri haaroissa. Kun tiedot molemmista hormonihoitoa saavista tutkimushaaroista
yhdistettiin, yhteenlaskettu kalsiumkanavan salpaajien kdyton suhteellinen vaa-
ra (HR) oli 1,26 (95 %:n luottamusvili 1,05-1,53), paikallisten emitinladkkeiden
kayton suhteellinen vaara oli 1,48 (95 %:n luottamusvili 1,10-1,99), uni- ja rau-
hoittavien ladkkeiden kiyton suhteellinen vaara 0,70 (95 %:n luottamusvili 0,50—
0,99) ja serotoniinin takaisinoton estdjien kiyton suhteellinen vaara oli 0,77 (95 %:
n luottamusvili 0,60-0,99).

Pohdinta: EPHT-kokeesta saatujen tulosten mukaan yhdistelmidhormonihoito vi-
hensi terveiden naisten luunmurtumia. Tutkimustulokset eivit anna aihetta olet-
taa, ettd yhdistelmidhormonihoito ehkiisisi sepelvaltimotautia, aivoverenkierron
hiirioitd tai syopid. Tutkimuksen tulokset vastaavat WHI-tutkimuksen 16ydoksia.

Yhdistelmdhormonihoito lievitti vasomotorisia oireita ja nukkumisvaikeuk-
sia, mutta lisési vuotoja ja selkdsarkyé vaihdevuodet ohittaneilla naisilla. Hormoni-
hoito ei vaikuttanut EPHT-kokeeseen osallistuneiden naisten elimanlaatuun.

Vaihdevuosien jilkeinen hormonihoito kasvatti lddkekuluja ja avohoidon kus-
tannuksia. Avohoidon kustannusten kasvu johtui hormonihoitoa saavien naisten
lisdantyneestd terveydenhoitokdyntien ja ladkinnallisten toimenpiteiden maarasta.
Itse hormonivalmisteita lukuun ottamatta hormonihoito ei lisdnnyt reseptildak-
keiden kdyton médrad. Hormonihoitoa saavien naisten tutkimushaaroissa ja ilman
hoitoa olevien naisten tutkimushaaroissa oli eroavaisuuksia kdytettyjen ldakkei-
den tyypeissd: Hormonihoitoa saavien naisten tutkimushaaroissa verenpainetau-
din hoidossa kiytettiin kalsiumkanavan salpaajia ja eméttimen hiivatulehduksesta
johtuvia paikallishoitoja enemmin kuin tutkimushaaroissa, joissa ei kdytetty hor-
monihoitoa. Sen sijaan unilddkkeiden, rauhoittavien ldakkeiden ja serotoniinin ta-
kaisinoton estédjien kaytto oli vihdisempda.

Avainsanat: vaihdevuosien jilkeinen hormonihoito, ehkiisevi satunnaistettu koe,
terveysvaikutukset, terveyspalveluiden kiytto, reseptildikkeiden kiytto, terveyden-
huollon kustannukset, eliminlaatu, vaihdevuosioireet, Viro
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Summary in Swedish

Piret Veerus. The Impact of Postmenopausal Hormone Therapy on Health and
Use of Health Services: Experience from the Estonian Postmenopausal Hormone
Therapy (EPHT) Trial [Inverkan av postmenopausal hormonterapi pa hilsan och
anvindningen av hilsotjdnster: erfarenheter fran en studie av postmenopausal
hormonterapi i Estland (EPHT)]. STAKES, Research Report 168. Helsinki 2007.
ISBN 978-951-33-2024-9

Inledning: Nir studien inleddes baserade sig kunskaperna om de ldngvariga ef-
fekterna av hormonterapi (HT) pa icke-experimentella studier, men anvindnin-
gen av HT holl pa att oka i snabb takt. De huvudsakliga langtidsférdelarna med
HT forvintades vara forebyggande avseende osteoporos och till denna relatera-
de frakturer, samt eventuellt avseende kardiovaskulidra sjukdomar. Utover att HT:
s langtidseffekter pa hilsan skulle undersokas var avsikten med EPHT-studien att
sikerstilla HT:s effekt pa den hilsorelaterade livskvaliteten, de menopausala sym-
tomen, anvindningen av hilso- och sjukvérdstjianster och kostnaderna for hilso-
och sjukvérden.

Fran 1993 till 1998 rekryterades i Forenta Staterna, i studien Women’s Health
Initiative (WHI), deltagare till en randomiserad HT-studie, som var planerad att
vara i 8,5 ar. Ar 1999 inleddes studien European Women’s International Study of
Long Duration Oestrogen after Menopause (WISDOM) i Storbritannien. Enligt
planerna skulle EPHT-studien genomf6ras i samarbete med WISDOM-studien
och vara i fem ar. WISDOM-studien avslutades emellertid p4 ett tidigt stadium pé
grund av att WHI-studien avbrots i fortid och pé grund av resultaten i den. Behan-
dlingen i EPHT-studien avbrots ocksa i fortid, vilket berodde pé de resultat som
publicerats frin WHI-studien.

Mal: Avsikterna med denna studie var att anvdnda strukturen for randomiserad
preventiv studie for att undersoka effekterna av kontinuerlig kombinerad HT bland
friska kvinnor pé incidensen for kranskirlssjukdomar, cerebrovaskuldra sjukdo-
mar, totala antalet cancerfall och frakturer over tid. Vidare for att studera effekten
av HT pa livskvaliteten och symtom som rapporteras, och for att studera anvind-
ningen av hilso- och sjukvérdstjanster och kostnaderna for hilso- och sjukvérd
relaterad till HT samt for att studera anvindningen av ordinerade mediciner hos
dem som anvinder HT jamfort med dem som inte anvinder HT.

Material och metoder: 1 823 postmenopausala kvinnor, som var i dldern 50 till
64 dr ndr samplingen utfordes, rekryterades till en randomiserad preventiv studie
i Estland mellan dren 1999 och 2001. For att studera anvindningen av hilso- och
sjukvardstjanster och utreda hilso- och sjukvdrdskostnaderna for postmenopausal
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hormonterapi anvindes en icke-blind delstudie parallellt med den blinda. Sam-
manlagt 796 kvinnor rekryterades till den blinda delstudien och allokerades antin-
gen till hormonbehandling eller placebo, och 1 027 kvinnor rekryterades till den
icke-blinda delstudien och allokerades antingen till 6ppen hormonterapi eller till
ingen behandling.

Likemedlet i oralt dagligt bruk i behandlingsarmarna inneholl 0,625 mg kon-
jugerat dstrogen och 2,5 mg medroxiprogesteronacetat eller matchat placebo. I den
icke-blinda kontrollarmen anvinde kvinnorna ingen behandling. Kvinnor som ha-
de varit i menopausen i mindre &n tre dr fick dagligen oralt 0,625 mg konjugerat
ostrogen och 5,0 mg medroxiprogesteronacetat eller placebo i behandlingsarmar-
na. Andelen kvinnor som anvinde mer dn 80 % av den i studien allokerade behan-
dlingen sjonk med ungefir 50 % under studiens forsta ar, och forblev ungefir pa
denna niva under hela studien. Mindre dn 10 % av kvinnorna borjade ta ordinerad
HT i den icke-blinda kontrollarmen. Behandlingen i studien planerades vara i fem
ar, men efter att resultaten i WHI-studien offentliggjordes rekommenderade den
oberoende dvervakningskommittén (Data Monitoring Committee) att behandlin-
gen avbryts, vilket gjordes fore utsatt slutdatum i maj 2004.

Uppfoljningstiden varierade frén 2,00 ar till 4,97 dr. Medelvirdet for uppfol-
jningstiden var 3,43 ar for faststillandet av kliniska resultat och anvindningen av
hilsotjanster, 3,6 dr for analys av HT:s effekt pa den hilsorelaterade livskvaliteten
och de menopausala symtomen och 4,40 for analys av anvindningen av de like-
medel som ordinerades under studien. Kvinnorna f6ljdes upp med érliga fragefor-
muldr och érliga kopplingar till Estlands cancerregister, hilsoforsikringsfond och
mortalitetsdatabas. Svarsfrekvensen var 75 % i den forsta arliga enkiten, 69 % i den
andra drliga enkiten, 68 % i den tredje arliga enkiten och 81 % i den avslutande
enkiten som postades i slutet av studien. Det fanns ingen skillnad i de arliga svars-
frekvenserna mellan behandlingsarmarna. Uppf6ljningen via registren antas ha va-
rit fullstindig.

Resultat: Den kombinerade riskkvoten (hazard ratio) for kranskarlssjukdomar ef-
ter justering med blindning, dlder vid rekryteringen och tidigare oral anvdndning
av preventivimedel i HT-armarna var 1,12 (95 % CI:0,90-1,40). Den justerade risk-
kvoten (hazard ratio) i HT-armarna for cerebrovaskulira sjukdomar var 1,24 (95
% CI: 0,85-1,82) och for total cancer 1,36 (95 % CI: 0,73-2,52). Den justerade risk-
kvoten (hazard ratio) for frakturer i HT-armarna var 0,61 (95 % CI: 0,85-0,89).

I HT-armarna var det firre kvinnor som rapporterade blodvallningar (OR
0,54; 95 % CI: 0,41-0,71) och svettning (OR 0,74; 95 % CI: 0,58-0,93), men fler
kvinnor som rapporterade vaginal blédning (OR 8,40; 95 % CI: 3,27-27,43) i slu-
tet av studien. HT lindrade ocksd somnproblemen men hade en negativ effekt pd
ryggsmarta. Det fanns ingen skillnad 6ver tid i forekomsten av andra symtom eller
i resultatet i friga om livskvaliteten mellan behandlingsarmarna.
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I den icke-blinda delstudien var antalet av alla hilsovardsbesok 10 % hogre
och antalet besok hos familjelidkare 16 % hogre per personar i HT-armen. Antalet
vaginala ultraljudsundersékningar var 14 % och antalet elektrokardiogram 19 %
hogre per persondr i HT-armen i den icke-blinda delstudien. Kostnaderna for po-
liklinikvard och likemedel var hogre i den icke-blinda HT-armen. I den blinda
delstudien var antalet gynekologiska operationer och vaginala ultraljudsundersok-
ningar samt de totala hilso- och sjukvéardskostnaderna hogre i HT-armen dn i pla-
ceboarmen.

Andelen kvinnor som anvinde ndgon annan ordinerad medicinering an HT
skiljde sig inte mellan armarna. Typerna av ordinerade likemedel varierade mellan
armarna. Efter kombinering av data fran de bdda HT-armarna var den kombinera-
de riskkvoten (hazard ratio) 1,26 (95 % CI: 1,05-1,53) for anvdndning av kalcium-
kanalblockerare, 1,48 (95 % CI: 1,10-1,99) for lokal vaginalbehandling, 0,70 (95 %
CI: 0,50-0,99) for somnmedel och lugnande medel och 0,77 (95 % CI: 0,60-0,99)
for selektiva serotoninaterupptagshimmare (SSRI-preparat).

Slutsatser: Enligt resultaten i EPHT-studien reducerade kombinerad HT fraktu-
rerna hos friska kvinnor. Studien gav inga bevis for nyttan av kombinerad HT for
kranskirlssjukdomar, cerebrovaskuldra sjukdomar eller totala antalet cancerfall.
Resultaten dr verensstimmande med resultaten i WHI-studien.

Kombinerad HT lindrade de vasomotoriska symtomen och sémnproblemen
men kade antalet blédningar och ryggsmartorna bland postmenopausala kvinnor
och hade ingen effekt pa livskvaliteten bland deltagarna i EPHT-studien.

Postmenopausal HT 6kade utgifterna for likemedel och 6ppen hilso- och
sjukvard. Kostnadsokningen f6r den 6ppna hilso- och sjukvirden berodde pé ett
okat antal hilso- och sjukvardsbesok och medicinska dtgirder i HT-armarna. HT
okade inte den totala anvindningen av andra ordinerade mediciner 4n de som an-
vindes vid hormonterapin, men typerna av likemedel som anvindes i hormonte-
rapiarmarna skiljde sig frin dem som anvindes i icke-terapi-armarna. I HT-armar-
na anvindes i storre utstrackning kalciumkanalblockerare for hypertoni och lokala
vaginalbehandlingar for vaginal candidiasis och i mindre utstrickning somnme-
del, lugnande medel och selektiva serotonindterupptagshimmare.

Nyckelord: postmenopausal hormonterapi; randomiserad preventiv studie; hilso-
effekter; anviandning av hilso- och sjukvardstjanster, anvindning av ordinerade 14-
kemedel; hilso- och sjukvardskostnader; livskvalitet; menopausala symtom
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1 Introduction

1 INTRODUCTION

Approximately 10% of the global female population is currently either going
through menopause or have already gone through it, and at least another 2% will
reach this stage of life in the next decade (Skouby 2004). Several hormonal changes
take place during the menopausal transition, which may cause dysfunctional
uterine bleeding, hot flushes, and atrophic endothelial changes in the vagina
(Sowers 2000).

Menopause is immediately followed by a period of rapid bone loss (Sowers
2000). The average woman who reaches menopause in western society has a
remaining life expectancy of nearly 30 years, and her probability to develop
coronary heart disease is 46%, while for stroke it is 20% (Skouby 2004). Whether
the increased incidence of cardiovascular disease and diseases like diabetes,
hypertension, cancer, osteoarthritis, or dementia is associated with the menopause
is a matter of speculation (Sowers 2000).

Oestrogen therapy (ET) was first developed and marketed for the prevention
of short-term menopausal symptoms, particularly vasomotor symptoms and
urogenital tract atrophy (MacLennan et al, 2004). The first known negative effect of
ET was an increase in endometrial hyperplasia sometimes leading to endometrial
cancer (Cramer et al, 1979). Progestogen counters this proliferative effect, and
combined progestogen and oestrogen hormone therapy is still used to relieve
short-term menopausal symptoms (MacLennan et al, 2004), but may have other
effects which alter its overall risk-benefit profile.

This thesis analyses the impact of hormone therapy (HT) on women’s health,
symptoms of menopause, health-related quality of life, use of health services, and
health care costs. The data were collected prospectively between 1999 and 2004
within the randomised controlled Estonian Postmenopausal Hormone Therapy
(EPHT) trial with 1823 participants.

The objective of the EPHT trial was to study:

1) thelong-term health effects of HT on the risk of cardiovascular diseases, bone
fractures, and cancer,

2) the immediate effect of HT on well-being and symptoms of menopause,

3) the effect of HT on the experience of climacteric, ageing and partner
relationship,

4) the effect of HT on the use of health services,

5) the placebo effect and the trial effect as well as by their effect on recruitment
and adherence.
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At the time of starting the trial, knowledge of the long-term effects of HT was based
on non-experimental studies (Hemminki 1988; McKinlay et al, 1989), but the use
of hormone therapy was rapidly increasing (Barlow et al, 1989; Topo et al, 1991;
Mansfield et al, 1994; Banks et al, 1996). The main anticipated long-term benefits
of HT were to be prevention of osteoporosis and related fractures (Kiel et al, 1987;
Gallagher et al, 1991; Felson et al, 1993) and a possible prevention of cardiovascular
disease (Stampfer et al, 1991; Writing Group for the PEPI Trial, 1995). Although
non-experimental studies demonstrated that HT had a favourable effect on blood
lipids (Writing Group for the PEPI Trial, 1995), pooled data from small clinical
trials did not show a preventive effect of HT on cardiovascular events (Hemminki
and McPherson 1997).

The results from observational studies suggested that postmenopausal
hormone therapy may have a beneficial effect on stroke incidence and mortality
(Paganini-Hill et al, 1988; Hunt et al, 1990; Falkeborn et al, 1993; Finucane et al,
1993). An increase in the risk of deep vein thrombosis and pulmonary embolism
was reported in many observational studies (Daly et al, 1996b; Daly et al, 1996¢;
Grodstein et al, 1996; Jick et al, 1996; Gutthann et al, 1997).

Non-experimental studies showed that combined HT did not increase
incidence or mortality of uterine cancer (Persson et al, 1989; Schairer et al, 1997),
but the effect of HT on breast cancer remained unclear (Yuen et al, 1993; Colditz
et al, 1995; Stanford et al, 1995). There was weak evidence of a small increased risk
of ovarian cancer (Risch 1996) and inconsistent evidence of decreased colorectal
cancer (Risch et al, 1995; Fernandez et al, 1996; Grodstein et al, 1998; Grodstein et
al, 1999) in women taking HT.

Growing interest centred on whether HT would help preserve cognitive
function and confer protection against dementia (Tang et al, 1996; Kawas et al,
1997). The impact of HT use on health services utilization and health care costs
was not considered important, with most cost-effectiveness analyses assuming that
the effect of HT on cardiovascular diseases would be favourable (Cheung et al,
1992; Whittington et al, 2004; Samsioe 1995; Daly et al, 1996; Armstrong et al,
2001).

Estonia was chosen as a suitable site for carrying out the trial because the sales
of hormone therapy as daily defined doses (DDDs) in 1995 were only 1.96 per 1000
inhabitants (Riigi Ravimiamet, 1996), and neither the women nor the physicians
were expected to have strong preferences about HT. In 1994, 145 women were
recruited to participate in a HT trial in the city of Tampere, Finland, organised by
the same research, but contamination in the control arm was unacceptably high
(Hokkanen et al, 1997).

It was planned to carry out the EPHT trial in co-operation with a European
project, the Women’s International Study of Long Duration Oestrogen after
Menopause (WISDOM), which was co-ordinated from the UK (Vickers et al, 2002).
Drugs were donated to the EPHT trial by the Wyeth Ayerst Company via WISDOM
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and the outcomes of the Estonian trial were meant to contribute to WISDOM. The
trial design and follow-up of patients were partly different in the two trials because
the EPHT trial aimed to study not just clinical effects but also the non-clinical
effects of HT. Another contemporary long-term trial for hormone therapy was the
Women’s Health Initiative (WHI) trial, which recruited participants in the United
States between 1993 and 1998 (Writing Group for the Women’s Health Initiative
Investigators, 2002). Agreement had been reached with the WISDOM and WHI
researchers to combine data from the two trials to enable the detection of smaller
effects and/or earlier results.

In June 2002, the combined therapy arm of the WHI trial was stopped after an
average 5.2 years of treatment because the overall health risks exceeded the benefits.
The WISDOM trial used the same medication as the WHI trial and was stopped
in October 2002 while still recruiting participants. The decision was based on
financial evaluations, assuming that ten more study years would have been needed
for additional results (Vickers et al, 2002). As the collaboration between the EPHT
trial and the WISDOM trial was not contract-based, the stopping of WISDOM
did not have an immediate impact on the trial in Estonia. However, based on the
publications from the WHI trial, the Data Monitoring Committee of the EPHT
trial recommended stopping trial treatment in December 2003, and the closure
visits were scheduled from January 2004 to May 2004 so as to give a thorough
medical check-up to the participants, as decided by the Trial Steering Committee
and requested by the trial protocol. In February 2004, the oestrogen-only arm of
the WHI trial was also stopped pre-term.

The course of the EPHT trial has been described and analysed thoroughly in
the doctoral dissertation of Hovi in 2006 (Hovi, 2006). Estonian women’s views
of the climacteric (Hovi et al, 2005a) and the comparison of women either willing
and not willing to participate in the trial (Hovi et al, 2005b) have been described
separately, as well as the effect of blinding on recruitment (Hemminki et al, 2004)
and adherence (Vorobjov et al, 2005).
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2 REVIEW OF LITERATURE

Knowledge about the different health effects of HT is more complete now than
before the start of the EPHT trial. Studies with English-language abstracts identified
in Medline (up to April 19, 2007) and articles listed in reference lists of key articles
were searched to present the outcomes of HT on several diseases, symptoms of
menopause, survival, and use of health services. Double-blind, randomised,
placebo-controlled trials of oral HT with adequate sample size and for at least 12
months of duration were included (Table 1, Appendix 14). For the symptoms of
menopause, also shorter trials were included. Results from observational studies
were included if they have been of determined importance.

2.1 HT and health outcomes

2.1.1 HT and bone fractures

The Framingham Heart Study showed that oestrogen therapy taken at any time
reduced the risk of hip fractures (RH in the publication, hereafter RR 0.65; 95%
CI: 0.44-0.98) in that cohort (Kiel et al, 1987), but the changes in bone mineral
density were strongly influenced by body weight change (Felson et al, 1993). Also
the Million Women Study (MWS) showed a significant reduction in the incidence
of bone fractures (RR 0.62; 95% CI: 0.50-0.66) among hormone therapy users, not
depending on the types of hormones used (Banks et al, 2004).

The HERS study showed no significant decrease (RH in the publication,
hereafter RR 0.95; 95% CI: 0.75-1.21) in bone fractures among HT users with
coronary disease after 4.1 years (Hulley et al, 1998) or 6.8 years of follow-up (RR
1.04; 95% CI: 0.87-1.25) (Hulley et al, 2002). The Esprit trial showed no significant
effect among women with prior myocardial infarction (The Esprit team, 2001).

The beneficial effect of combined HT on bone fractures among healthy women
was proved first by some smaller studies (Heikkinen et al, 1997; Komulainen et al,
1998), and later by the WHI trial showing that both combined hormone therapy
(HR 0.76, 95% CI: 0.69-0.85) and oestrogen therapy (HR 0.70, 95% CI: 0.63—
0.79) reduced the risk of bone fractures (Writing Group for the Women’s Health
Initiative Trial, 2002; The Women’s Health Initiative Steering Committee, 2004)
and increased bone mineral density (Cauley et al, 2003).

Women who discontinued HT during or after the PEPI trial had similar loss
in bone mineral density as women who did not undergo HT, and the loss did not
depend on the duration of use (Greendale et al, 2002). Another study showed that
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postmenopausal women who had earlier been treated with HT in a randomised
trial had higher bone mineral density values even many years after stopping HT
(Bagger et al, 2004).

2.1.2 HT and coronary heart disease

Hormone therapy was anticipated to reduce the risk of atherosclerosis (Sullivan et
al, 1990; Stampfer et al, 1991; Grady et al, 1992; Writing Group for the PEPI Trial,
1995; O’Brien et al, 1996; O’Keefe et al, 1997; Sullivan et al, 1997). The data from
the Nurses’ Health Study showed that in the cohort of 48,470 women aged from
30 to 63, oestrogen therapy reduced the risk of coronary disease (RR 0.89; 95%
CI: 0.78-1.00) (Stampfer et al, 1991). Literature reviews showed that hormone
therapy should be recommended for women with coronary heart disease or at
high risk for it (Grady et al, 1992), and cohort studies suggested that oestrogen
therapy might be associated with prolonged survival in a population-based cohort
(Persson et la, 2003), among women undergoing coronary angiography (Sullivan
etal, 1990), bypass grafting (Sullivan et al, 1997), or coronary angioplasty (O’Keefe
etal, 1997).

Thus, it was unexpected when the HERS I trial showed no overall effect (RR
0.99;95% CI:0.81-1.22) for secondary prevention of coronary heart disease (CHD)
after 4.1 years of combined hormone therapy (Hulley et al, 1998).An additional 2.7
years of follow-up in the HERS II did not produce evidence of later risk reduction
for CHD events (RR 1.00; 95% CI: 0.77-1.29), and the risk was not altered by statin
use (Grady et al, 2002).

Since then, numerous small trials have been completed that confirm the
overall null effects of HT both on primary and secondary prevention of CHD (de
Kleijn et al, 1999; Herrington et al, 2000; Clarke et al, 2002; Angerer et al, 2001;
Viscoli et al, 2001; Waters et al, 2002; the Esprit team, 2002; Hodis et al, 2003).
Still the publication of the results from the large WHI trial (Writing Group for the
WHI Initiative, 2002) showing that after a mean 5.2 years of follow-up, combined
hormone therapy increased the risk of coronary heart disease among healthy users
(HR 1.29,95% CI: 1.02-1.63) was a shock for the public audience. The results from
the WHI oestrogen-only arm confirmed also that oestrogens did not provide any
protection against myocardial infarction or coronary death (HR 0.91; 95% CI:
0.75-1.12) (Hsia et al, 2006).

For women who initiated HT within 10 years of menopause in the WHI trial,
the risk of CHD was non-significantly reduced (HR 0.76; 95% CI: 0.50-1.16)
(Rossouw et al, 2007).
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2.1.3 HT and stroke

Cohort studies suggested that postmenopausal hormone therapy may reduce the
incidence of stroke (Falkeborn et al, 1993; Finucane et al, 1993) and the risk of
dying from stroke (Paganini-Hill et al, 1988; Hunt et al, 1990).

The WEST trial showed that the risk of fatal stroke was higher among oestrogen
therapy users with prior ischemic stroke or transient ischemic attack (RR 2.9; 95%
CI: 0.9-9.0), and their non-fatal strokes were associated with worse functional
deficits (Viscoli et al, 2001). The Esprit trial showed an increased risk of stroke (RR
1.64; 95% CI: 0.60-4.47) among women with prior myocardial infarction (The
Esprit team, 2001).

The WHI trial showed that combined hormone therapy increased the risk of
ischemic stroke (HR 1.44; 95% CI: 1.09-1.90), but not the risk of hemorrhagic
stroke (HR 0.82; 95% CI: 0.43—1.56) among healthy women (Wassertheil-Smoller
et al, 2003) and that oestrogen therapy also increased the risk of stroke (HR 1.39;
95% CI: 1.10-1.77)(Women’s Health Initiative Steering Committee, 2004). The
WHI trial data showed that the increased risk of stroke among HT users did not
vary by age or time since menopause (Rossouw et al, 2007).

2.1.4 HT and deep vein thrombosis

A two- to three-fold increase in the risk of deep vein thrombosis and pulmonary
embolism was reported in four case-control studies (Daly et al, 1996b; Jick et al,
1996; Daly et al, 1996¢; Gutthann et al, 1997) and one cohort study (Grodstein et
al, 1996), the effect not being modified by progestogen. A recent case-control study
suggested that oral but not transdermal HT is associated with an increased risk of
venous thromboembolism (Canonico et al, 2007).

The HERS I trial reported an increased risk for venous thromboembolism (RR
2.66; 95% CI: 1.41-5.04) in combined hormone therapy users with coronary heart
disease after 4.1 years of use (Hulley at el, 1998; Grady et al, 2000). The risk was
decreased with aspirin or statin use (Grady et al, 2000) and declined by time during
HERS II (RR 1.40; 95% CI: 0.64-3.05) after 6.8 years of use (Hulley et al, 2002). The
oestrogen in the venous thromboembolism trial (EVTET) showed an increased
risk of recurrent venous thromboembolism during hormone therapy (Hoibraaten
et al, 2000). The Esprit trial showed an increase of deep vein thrombosis (RR 1.96;
95% CI: 0.18-21.6) and pulmonary embolism events (RR 0.98; 95% CI: 0.25—
3.91) among women with prior myocardial infarction (The Esprit team, 2001).
The WHI trial observed a significant increase in pulmonary embolism (HR 2.13,
95% CI: 1.39-3.25) among healthy users of combined HT (Writing Group for the
WHI Initiative, 2002), and a non-significant increase (HR 1.34; 95% CI: 0.87-2.06)
among healthy users of oestrogen therapy (Women’s Health Initiative Steering
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Committee, 2004). The risk associated with combined hormone therapy increased
with age, obesity, and factor V Leiden (Cushman et al, 2004).

2.1.5 HT and atherosclerosis

Cohort studies showed that HT may prevent carotid atherosclerosis, as assessed by
ultrasound (Jonas et al, 1996; Le Gal et al, 2003). A 2-year trial did not demonstrate
any benefit from HT on carotid intima-media thickness (de Kleijn et al, 1999). In
a l-year trial among healthy women, HT did not inhibit progression of carotid
atherosclerosis (Angerer et al, 2001) or femoral artery atherosclerosis (Angerer et
al, 2002). After 3 years of follow-up, no difference in the percentage of coronary
stenosis was detected in a randomized HT trial of women with coronary artery
lesions (Hodis et al, 2003).

In the HERS trial, combined HT had no effect on the progression of carotid
atherosclerosis (Byington et al, 2002) and did not reduce peripheral arterial events
(RR 0.87; 96% CI: 0.66—1.14) in women with pre-existing CHD (Hsia et al, 2000).
The incidence of peripheral arterial events (carotid disease, lower extremity
disease, and abdominal aneurysm) was non-significantly higher among adherent
participants in the combined hormone therapy arm of the WHI trial (HR 1.23;
95% CI: 0.79-1.91) over the 5.6 years of follow-up (Hsia et al, 2004) and also in the
oestrogen alone arm (HR 1.32; 95 % CI: 0.99-1.77) after a mean follow-up of 7.1
years (Hsia et al, 2006).

2.1.6  HT and breast cancer

The data from observational studies about the effect of HT on breast cancer was
controversial. In a case-control study in the USA, HT did not appear to be associated
with an increased risk of breast cancer (Stanford et al, 1995). In a cohort of 23 000
Swedish women, HT did not change breast cancer mortality despite increased
incidence (Yen et al, 1993). The Nurses’ Health Study showed both an increased
risk of breast cancer and death due to breast cancer (Colditz et al, 1995). A register-
based study from Finland showed that oestradiol either orally or transdermally
for 5 years or more resulted in 2—3 extra cases of breast cancer per 1 000 women
followed for 10 years (Lyytinen et al, 2006). A review of 51 studies in 21 countries
showed an excess risk of breast cancer of 1.023 (95% CI: 1.011-1.036) for each
year of use (Collaborative Group on Hormonal Factors in Breast Cancer, 1997).
The MWS demonstrated an increase of breast cancer rates both in current users
of oestrogen (RR 1.30; 95% CI: 1.21-1.40) and combined hormone therapy (RR
2.00; 95% CI: 1.88-2.12) (Million Women Study Collaborators, 2003), but also a
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difference in the tumour histology between current and never users (Reeves et al,
2006).

The PEPI trial demonstrated that HT was already within the first year of use
associated with an increase in mammographic density, a predictor of breast cancer
(Greendale et al, 1999). In the Esprit trial, breast cancer was not more frequent
among the HT users (RR 0.98; 95% CI: 0.25-3.91) (The Esprit team, 2001). The
WHI trial demonstrated an increase of breast cancer rates (HR 1.26; 95% CI:
1.00-1.59) among users of combined hormone therapy (Writing Group for the
Women’s Health Initiative investigators, 2002) and in the number of women with
abnormal mammograms among them (Chlebowski et al, 2003). The breast cancers
diagnosed in the WHI combined HT group were similar in histology and grade
but were larger and at a more advanced stage (Chlebowski et al, 2003). No increase
in breast cancer rates among users of unopposed oestrogens was observed in the
WHI trial (HR 0.77; 95% CI: 0.59-1.01) (The Women’s Health Initiative Steering
Committee, 2004).

2.1.7 HT and gynaecologic cancers

Observational studies suggested that oestrogen therapy increased the risk of
endometrial cancer (Smith et al, 1975; Ziel et al, 1975; Mack et al, 1976; Hulka
et al, 1980; Shapiro et al, 1985; Henderson, 1989). The PEPI trial confirmed the
hypothesis (Writing Group for the PEPI trial, 1996). Two case-control (Risch, 1996;
Moorman et al, 2005) and one cohort study (Lacey et al, 2002) showed an increase
in ovarian cancer rates in women using oestrogen therapy.

The MWS demonstrated an increase in the risk of endometrial cancer among
oestrogen therapy users, but not in users of cyclic combined preparations, and the
risk was decreased among users of continuous preparations (Beral et al, 2005). The
MWS showed that current users of HT have an increased risk for ovarian cancer and
death from ovarian cancer, and the risk increases with increasing duration of use.
Past users were not found at increased risk (Million Women Study Collaborators,
2007).

The WHI results showed that combined HT may increase the risk of invasive
ovarian cancer (HR 1.58; 95% CI: 0.77-3.24), but not the risk of endometrial
cancer (HR 0.81; 95% CI: 0.48-1.36) (Anderson et al, 2003).

2.1.8 HT and colorectal cancer

Before the WHI trial, a record linkage study showed a non-significant elevated
risk of colon cancer in women who took oestrogens (RR 1.29; 95 % CI: 0.86—
1.93) (Risch et al, 1995), but a case-control study demonstrated a decrease in the
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risk of colorectal cancer for women ever using HT (OR 0.40; 95% CI: 0.25-0.66)
(Fernandez et al, 1996). The Nurses’ Health Study showed a decreased risk for
colorectal cancer among HT users (RR 0.65; 95% CI: 0.50-0.83) (Grodstein et al,
1998). In a meta-analysis of 18 epidemiologic studies of HT and colorectal cancer,
a 20% risk reduction was found (RR 0.80; 95 % CI: 0.74—0.86) (Grodstein et al,
1999).

According to the WHI trial, combined HT decreased the risk of colon cancer
(HR 0.54; 95% CI: 0.36-0.82), but not the risk of rectal cancer (HR 0.66; 95% CI:
0.26-1.64). However, colorectal cancers in women who used HT were diagnosed
at a more advanced stage (Chlebowski et al, 2004). Among women using only
oestrogen therapy in the WHI, the risk of colorectal cancer remained unchanged
(HR 1.08; 95% CI: 0.75-1.55) (Women’s Health Initiative Steering Committee,
2004).

2.1.9 HT and dementia

The relative risk of Alzheimer’s disease was earlier reported to be reduced by
oestrogen use in cohort studies (Paganini-Hill et la, 1994; Tang et al, 1996; Kawas et
al, 1997; Carlson et al, 2001). Also, a meta-analysis of studies of HT for preventing
cognitive decline and dementia found a decreased risk of dementia in HT users
(LeBlanc et al, 2001).

The Women’s Health Initiative Memory Study (WHIMS), nested in the WHI
trial, showed that for women over 65 years of age combined hormone therapy
did not improve cognitive function (Rapp et al, 2003), and increased the risk for
probable dementia (HR 2.05; 95% CI: 1.21-3.48) (Shumaker et al 2003). Oestrogen
only therapy showed a similar adverse effect on cognition (HR 1.38; 95% CI: 1.01—
1.89) (Shumaker 2004). Pooling data for oestrogen alone and combined therapy
showed an increased risk of probable dementia (HR 1.76; 95% CI: 1.19-2.60)
(Espeland et al 2004). Detailed analysis of the WHIMS data showed that combined
therapy had a negative impact on verbal memory and a trend to a positive impact
on figural memory with other cognitive domains not affected after long-term
therapy (Resnick et al, 2006).

2.1.10 HT and diabetes

Observational studies have given conflicting results about the incidence of diabetes
among users of HT (Manson et al, 1992; Gabal et al, 1997). The PEPI trial showed
that HT may decrease fasting levels of insulin and glycose (Espeland et al, 1998).
In the HERS trial, hormone therapy reduced the incidence of diabetes by 35% in
women with coronary disease (RR 0.65; 95% CI: 0.48-0.89) (Kanaya et al, 2003).
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The WHI trial confirmed that combined hormone therapy reduced the incidence
of diabetes also in healthy women (HR 0.79; 95% CI: 0.67-0.93) (Margolis et al,
2004).

2.1.11 HT, urinary incontinence, and urinary infections

In the Nurses’ Health Study, postmenopausal HT appeared to increase the risk of
developing urinary incontinence (Grodstein et al, 2004). In the HERS trial, urinary
tract infection frequency was higher in the HT group, although the difference was
not statistically significant (OR 1.16; 95% CI: 0.99—-1.37) (Brown et al, 2001). In the
WHI trial, conjugated equine oestrogen with progestin (RR 1.18; 95% CI: 1.06—
1.32) or without it (RR 1.29; 95% CI: 1.15-1.45) increased the risk of urinary
incontinence among continent women at year one. Both combined hormone
therapy (RR 1.38; 95% CI: 1.06-1.32) and oestrogen alone therapy (RR 1.47;
95% CI: 1.15-1.45) worsened the characteristics of urinary incontinence among
symptomatic women (Hendrix 2005).

2.1.12 HT and biliary tract disease

The HERS trial showed an increased risk (RR 1.38; 95 % CI: 1.00-1.92) of
gallbladder disease after 4.1 years of follow-up (Hulley et al, 1998) and for biliary
tract surgery (RR 1.48; 95 % CI: 1.12-1.95) after 6.8 years of follow-up among
women assigned to hormone therapy (Hulley et al, 2002). The WHI trial confirmed
that HT increases the risk of gallbladder disease (HR 1.67; 95% 1.35-2.06 for ET;
HR 1.59; 95% CI: 1.28-1.97 for combined therapy) and cholecystectomy (HR 1.93;
95% CI: 1.52-2.44 for ET; HR 1.67; 95% CI: 1.32-2.11 for combined HT) (Cirillo
et al, 2005).

2.1.13 HT and osteoarthritis

Observational studies suggested that osteoarthritis might be less common in HT
users than in those not taking HT (Felson et al, 1995; Nevitt at al, 1996). The data
of women who underwent hip or knee replacement in Germany showed that both
bilateral osteoarthritis and generalized osteoarthritis were more common among
HT users than non-users (Erb et al, 2000). The HERS trial found no effect of
combined HT on knee pain and related disability (Nevitt et al, 2001).
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2.2 HT, symptom reporting, and quality of life

Randomised trials of HT have found a substantial placebo effect, with approximately
25 per cent of women in placebo groups reporting improvements in health-related
quality of life (Girdler et al, 1999). Therefore, only results from randomised trials
were included in this literature review.

A meta-analysis of randomised trials showed that oestrogen therapy reduced
depressed mood among menopausal women, and combined with progesterone
was associated with smaller reductions in depressed mood (Zweifel et al, 1997).
The Cochrane Database of Systematic Reviews examined data from 24 trials to
compare the effect of oral HT to placebo on hot flushes and night sweats as well as
on side effects (Cochrane Database 2004). HT reduced hot flushes by 75% (95%
ClI: 64.3-82.3) and placebo by 58% (95% CI: 45.1-67.7), but increased the risk of
adverse events like breast tenderness, water retention, joint pain and psychological
symptoms (OR 1.25,95% CI: 0.83-1.90).

The PEPI trial showed a marked effect of postmenopausal hormone therapy
on vasomotor symptoms (Greendale et al, 1998). In the HERS trial, the effect of
HT on woman’s quality of life depended on the presence or absence of flushing:
women with hot flushes had improved mental health and had fewer depressive
symptoms, while women without flushes had greater declines in physical measures
and energy over the follow-up period in the HT arms (Hlatky et al, 2002). In the
WHI trial, combined hormone therapy relieved hot flushes (OR 4.40; 95% CI:
3.40-5.71), night sweats (OR 2.58; 95% CI: 2.04-3.26), vaginal or genital dryness
(OR 2.40; 95% CI: 1.90-3.02), joint pain or stiffness (OR 1.43; 95% CI: 1.24—
1.64) and general aches or pains (OR 1.25; 95% CI: 1.08—1.44), but contributed to
side effects like breast tenderness (OR 4.26; 95% CI: 3.59—5.04), vaginal or genital
discharge (OR 4.47; 95% CI: 3.44-5.81), vaginal or genital irritation (OR 1.52;95%
CI: 1.27-1.81) and headaches (OR 1.26; OR 1.08-1.46) (Barnabei et al, 2005). No
clinically meaningful effect on health-related quality of life was found either in the
combined therapy (Hays et al, 2003) or in the oestrogen only arm (Brunner et al,
2005).

2.3 HT and survival

The Nurses’ Health Study reported a lower risk of death for current hormone users,
users with coronary risk factors having the largest reduction in mortality, but the
benefit decreased with long-term use (Grodstein et al, 1997). A cohort study from
Sweden showed a slightly higher survival rate than in the general population among
HT users (Persson et al, 1990), with a reduced risk of death from coronary heart
disease and cerebrovascular disease (Schairer et al, 1997).
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No statistically significant reduction in all-cause mortality (RR 0.79; 95%
CI: 0.50-1.27) or cardiac death (RR 0.61; 95% CI: 0.35-1.09) among women
with prior myocardial infarction was found in the Esprit trial (The Esprit team,
2001). The HERS trial found no difference in total mortality among women with
coronary heart disease using HT after 4.1 years (RR 1.08; 95% CI: 0.84-1.38)
(Hulley et al, 1998) or 6.8 years (RR 1.10; 95% CI: 0.92—1.31) of follow-up (Hulley
et al, 2002). The WHI trial showed that neither combined HT (HR 0.98; 95% CI:
0.82-1.18) (Writing Group for the Women’s Health Initiative Investigators, 2002)
nor oestrogen-only therapy (HR 1.04; 95% CI: 0.88-1.22) (The Women’s Health
Initiative Steering Committee, 2004) had an effect on total mortality among healthy
women. The effect on mortality was more favourable in younger than older women
in the WHI trial (Rossouw et al, 2007).

2.4 HT and the use of health services

Estimations of health care utilization and health care costs in observational
studies were contradictory. A retrospective cohort study among women who had
self-initiated HT showed that high compliers had higher costs for obstetric and
gynaecologic care and prescriptions, and lower compliers for emergency visits
during 18 months of follow-up (Hurley et al, 1998). Survey and discharge data in
the USA showed that HT might be cost-effective for preventive purposes (Hoerger
et al, 1999), whereas according to Canadian register-based data, new users of HT
had more visits to physicians and gynaecologists, and slightly more endometrial
procedures (Thorp et al, 2001). Retrospective analysis of Canadian register-based
data about HT users and demographically matched non-users over a seven year
period showed that HT resulted in excess costs due to uterine- and breast-related
diagnostic and treatment procedures (Ohsfeldt et al, 2004).

Before the publication of the WHI trial results, HT was found to be cost
effective by some authors (Cheung et al, 1992; Whittington et al, 2004; Samsioe
1995; Daly et al, 1996a; Armstrong et al, 2001) while others pointed to the need
for clarification on the potential risks and benefits (Tosteson et al, 1991; Townsend
1998; Zethraeus et al, 1999). A later modelling study showed that HT results in
net harm (Mullins et al, 2003). A model studying cost-effectiveness of a one-year
treatment for women with moderate-to-sever symptoms showed HT to be cost-
effective (Botteman et al, 2004). Another modelling study comparing the cost-
utility of one year’s treatment with a low-dose and a higher-dose HT preparation
among symptomatic women showed a greater health gain with the low dose (Swift
et al, 2005).

A randomised controlled trial studied the cost-effectiveness of combined
continuous HT for nine consecutive years with data accrued for cardiac and vascular
events, cancers and fractures, but not for gynaecologic and breast procedures. The
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appraisal found HT to be cost-effective for the relief of symptoms of menopause
(Ylikangas et al, 2007).

Prior to the current trial, the impact of HT on health care use and health care
costs for preventive purposes had not been previously reported for randomised
trials.

2.5 HT and the use of other prescription drugs

Based on data from administrative database and surveys, prescription drug use
has been reported to be higher in current and former hormone therapy users in
the United States (Small et al, 2001), the United Kingdom (Jacobs et al, 2003) and
Sweden (Khatibi et al, 2004). Hormone therapy has been reported to increase the
use of thyroid hormone preparations and antimigraine preparations (Small et al,
2001), antacids and antihistaminic drugs (Khatibi et al, 2004), and antihypertensive
medication (Thorp et al, 2001). No difference in the use of cardiac drugs or
bisphosphonates has been observed (Thorp et al, 2001). The use of antidepressants
and sedatives is reported to be higher among hormone therapy non-users (Thorp
et al, 2001; McIntyre et al, 2005).

Details of concomitant medication use have not previously been reported from
clinical trials. Only baseline medication use has been reported in the Heart and
Estrogen/Progestin Study (Furberg et al, 2002) and the Women’s Health Initiative
trial (Hays et al, 2003).

TABLE 1. Long-term (over 12 months) randomised clinical trials of hormone therapy*

Author, Name of the Participants | Treatment Follow-up
publication | trial (acronym); (N; mean age)
year recruitment period
The Writing | Postmenopausal 875
Group for Estrogen/Progestin (596 with CEE alone; three CEE + P 3vrs
the PEPI Interventions Trial uterus); regimens; placebo y
Trial; 1996 (PEPI); 1989-1991 56 yrs
. | Heart and Estrogen/ . 4.1yrs
T;;';y etal; | progestin Study (HERS é;? (‘).';'”;S CEE + MPA
I); 1993-1994 i
Grady et al; . 2 763 with
2002 HERS II; 1993-1994 CHD; 67 yrs CEE + MPA 6.8 yrs
O [En & | [ e (Eperizs; \1\/2c:rr:1::'|§lh7y gsetsr:dtlec;'lcr:IC'yCcIIEIE + cyclic | 2 yrs
al; 1999 duration 1992-1995 g gestrel; y y
yrs norgestrel; placebo
. Estrogen Replacement .
gte;!nz%tooon and Atherosclerosis 2?_'9[)\_'%? rs CEE +- MPA; placebo 3.2 yrs
' (ERA); 1995-1996 100y
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Table 1 continues

Author, Name of the Participants | Treatment Follow-up
publication | trial (acronym); (N; mean age)
year recruitment period
Estrogen in venous 140 women
Hoibraaten |thromboembolism with previous Estradiol + NETA;
etal; 2000 | trial (EVTET); 1996~ | o' P placebo
1998
664 with
Viscoli et al; BB S (95 Isif'gizlcfr
' | Stroke Trial (WEST); . Estradiol; placebo 3yrs
2001 1993-1998 transient
ischemic
attack; 71 yrs
Estrogen and
Hodis et al; | Prevention of \2/\/202;::.It6hzy Estradiol; placebo; LLMs 2 vrs
2001 Atherosclerosis Trial s ' if indicated y
(EPAT) y
The Esprit 1017 women
team: 2001 ESPRIT: 1996-2000 with Ml; 63 Estradiol; placebo 2 yrs
! yrs
The Women's .
Waters et al; | Angiographic Vitamin | 423 with \(;iEE++-|\\/Aiié c:)rr pllzcczzc;'_ 2.8 vrs
2002 and Estrogen Trial CHD; 65 yrs p . orp ‘ <y
(WAVE); 1997-1999 actorial design
Clarke et al- Papworth HRT 505;50\:¥;h Estradiol +-
2002 ' | Atherosclerosis heart dizease' norethisterone; no 3yrs
Enquiry (PHASE) ' | treatment
y 67 yrs
Estrogen plus 16 608
.| progestin arm of
\ZI\(/)I(-)HZteam, the Women's Health Cvzar::r}:' 63 CEE+MPA; placebo 5.2 yrs
Initiative (WHI) Trial; s !
1993-1998 y
10 739
Estrogen arm of the | healthy
WHI team; | Women's Health hysterec- .
2004 Initiative (WHI) Trial; | tomised I [92EEEe LS
1993-1998 women; 64
yrs
Women's Estrogen-
Progestin Lipid-
. . | Lowering Hormone 22.6 women . .
Hodis et al; Atherosclerosis with coronary | Estradiol; Estradiol + 33vrs
2003 artery lesion; | cyclic MPA; placebo 2y

Regression Trial
(WELL-HART); 1995-
2000

64 yrs

* By publication year of outcomes, except HERS | and Il and oestrogen plus progestin and the
oestrogen arm of WHI trial, which are presented subsequently.

CEE = conjugated equine oestrogen; CHD = coronary heart disease; IMT = intima-media
thickness; LLMs = lipid-lowering medications; Ml = myocardial infarction; MLD = minimal
lumen diameter; MPA = medroxyprogesterone acetate; NETA = noretisterone acetate; VTE =
venous thromboembolism
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2.6 Summary of the current knowledge about
HT

Data from cohort studies and randomised trials show that both oestrogen-only
and combined hormone therapy reduce the risk of bone fractures among healthy
women, but not in women with coronary heart disease. The data about bone loss
after discontinuation is controversial.

Observational studies show a positive effect of hormone therapy on the
progression of atherosclerosis. The effect is not confirmed by data from randomised
trials, showing no effect of HT on atherosclerosis among women with coronary
disease, and a negative effect of HT on atherosclerosis among healthy women.

Although data from observational studies suggest a favourable effect of HT on
blood lipids and coronary disease, results from randomised trials show a negative
effect of oestrogen therapy and combined therapy for both primary and secondary
prevention of coronary heart disease.

Contrary to earlier data from observational studies, the data from randomised
trials show that oestrogen therapy and combined therapy increase the risk of
stroke in women with prior stroke and coronary heart disease as well as in healthy
women.

Similar to non-experimental studies, the results from randomised trials
demonstrate an increased risk of deep vein thrombosis among healthy hormone
therapy users and users with prior coronary heart disease or thromboembolism.
The risk may be higher during the first years of use.

Data from observational studies and randomised trials show an increased risk
of breast cancer among women using combined hormone therapy, while data on
the risk of breast cancer among users of oestrogen therapy are controversial. The
risk of endometrial cancer is increased by oestrogen therapy, but not by combined
therapy. The risk of ovarian cancer is increased by both oestrogen therapy and
combined therapy. The risk of colorectal cancer is smaller among women using
combined hormone therapy, whereas oestrogen therapy does not affect the risk of
colorectal cancer.

Data from randomised trials demonstrate a reduced risk of diabetes among
healthy women and women with coronary heart disease using either oestrogen
therapy or combined therapy. The positive effect of HT on cognition and dementia
observed in cohort studies was not confirmed in the WHI sub-trial among older
women.

Hormone therapy increases the quality of life among women with hot flushes,
but increases the risk of side effects (vaginal bleeding, breast tenderness, migraine
headaches, mood alterations, abdominal bloating) as well. For asymptomatic
women, hormone therapy has no effect on quality of life. Both oestrogen therapy
and combined therapy increase the risk of incontinence, and possibly the risk of
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urinary infections as well. Unlike data from observational studies, results from
clinical trials do not show any effect of hormone therapy on survival.

There are no discrepancies between the results from observational studies and
randomised trials regarding the effect of HT on the incidence of bone fractures,
deep vein thrombosis, breast cancer, ovarian cancer, and colorectal cancer, but
the effect of HT on coronary heart disease, stroke, atherosclerosis, dementia, and
survival is not consistent. The differences in outcomes are probably influenced by
lifestyle factors, due to the fact that randomisation controls for confounding. The
comparison of results from different trials does not support the hypothesis that the
results can be attached to the regimens used (Appendix 14). There is insufficient
evidence of the effects being age-specific (Rossouw et al, 2007). Sub-group analyses
in the HERS and WHI trial have not shown a susceptible cohort (Furberg et al,
2002; Denes et al, 2007).
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The overall aims of the EPHT trial were to study the long-term effect of HT on

the incidence of diseases, the short-term effect of HT on well-being, experience of

ageing, and partner relationship, the impact of HT use on the utilization of health
services, and the effect of blinding on trial recruitment and treatment adherence.

The specific objectives of this study undertaken within the framework of a
randomised preventive trial were:

1) to evaluate the effects of continuous combined hormone therapy on the
incidence of coronary heart disease, cerebrovascular disease, total cancer and
bone fractures among healthy postmenopausal women (Article I);

2) to find out the effect of postmenopausal hormone therapy on quality of life
and symptom reporting (Article II);

3) todetermine the use of health services by hormone therapy users in comparison
with non-users and to estimate the health care costs linked with hormone
therapy (Article III);

4) to follow the use of prescription medication by hormone therapy users versus
non-users (Article IV).
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4.1 Screening

The names, personal identification numbers and addresses of all 39 713 women
living in two Estonian counties of Tartumaa and Harjumaa — including Tallinn, the
capital of Estonia — and aged 50 to 64 years in March 1999 were obtained from the
Estonian Population Registry. These women were mailed information about the
trial (Appendix 2) and a questionnaire (Appendix 9). The questionnaire included
questions about their willingness to join a randomised trial and health status,
including possible contraindications for joining the study and the date of their last
period. Of the 14 743 women who returned the questionnaire, 6606 respondents
were interested in participating (Figure 1). Among these, 2 311 women were
found to be ineligible (38% were still menstruating, 26% had reported a condition
defined by the study group as a medical contraindication for hormone therapy,
22% were already using hormone therapy, 7% had no health insurance, 6% asked
for open-label hormone therapy or for no treatment, and 1% had moved to a new
location).

4.2 Randomisation and recruitment

Randomisation was carried out before recruitment in permuted blocks, each with
16 persons, at the National Research and Development Centre for Welfare and
Health (STAKES) in Finland. There were four study arms: 1) blind drug arm; 2)
placebo arm; 3) non-blind drug arm and 4) non-blind control arm. The treatment
allocation was enclosed in a non-transparent sealed envelope with a woman’s study
number and name on it, and sent to whichever clinic in Estonia the woman had
stated as her preference in the recruitment questionnaire. The randomly assigned
women were mailed a doctor’s appointment. The invitation letters were different in
the blind (Appendix 3) and non-blind sub-trials (Appendix 4). The randomisation
envelope was opened only after checking the woman’s eligibility criteria and after
signing the informed consent during the recruitment visit to the trial physician.
Unopened randomisation envelopes were collected from the clinics by the research
team in order to detect deviations from the trial protocol.

Eight gynaecologists at three clinical centres (two in Tallinn, one in Tartu)
were trained to participate in the trial (Appendix 1). They conducted a thorough
medical examination during the recruitment visits, including questioning about
reproductive and health history, risk factors for coronary heart disease, and
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medication use, as well as measurement of blood pressure, examination of breasts,
pelvic examination, a Pap-smear for all women, and transvaginal sonography for
women in the treatment arms. The inclusion criteria for joining the trial were an
age of 50 to 64 at the time of sampling from the Estonian Population Registry,
valid health insurance and an elapsed time of 12 months or more since the last
period at the randomisation stage. The exclusion criteria were as follows: use of
hormone therapy during the past 6 months; untreated endometrial adenomatosis
or atypical hyperplasia of the endometrium; a history of breast cancer, endometrial
cancer or ovarian cancer; any other cancer treated less than 5 years ago; a history of
meningioma; myocardial infarction within the last 6 months; a history of hepatitis
or functional liver disorders in the last 3 months; a history of deep vein thrombosis,
pulmonary embolism, or cerebral infarction; porphyria; hypertension of more than
170/110 mm Hg despite medication; laparoscopically or histologically confirmed
endometriosis.

Of the 4 171 (4 295 together with the pilot study) randomly assigned women,
2 323 (2 383 including the pilot study) actually responded by visiting the doctor.
Of these, 1 778 (1 823 including the pilot study) proved to be eligible, and their
randomisation envelope was opened. Recruitment lasted from January 1999 to
December 2001. All participants gave written informed consent. The study protocol
was approved by the Tallinn Medical Research Ethics Committee, Estonia, and by
the Ethical Committee of Pirkanmaa Hospital District, Tampere, Finland. The trial
has been registered in the International Standard Randomised Controlled Trial
(ISRCT) Register and was assigned the number ISRCTN35338757 on October 15,
2004. The trial was co-ordinated by the Trial Steering Committee and the interim
safety follow-up was carried out by the Data Monitoring Committee (Appendix

1).
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FIGURE 1. Flow chart of the main trial
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4.3 Sample size

The Estonian Postmenopausal Hormone Therapy (EPHT) trial was originally
planned to be part of the international arm of the WISDOM trial in the United
Kingdom which would take the overall sample size in WISDOM together with
other international collaborators from 18 000 to 34 000 (Vickers et al, 2002). No
sample size calculations were made for health outcomes in the Estonian trial.
Recruiting 2000 women was assumed to give enough power to study the effect of
HT on quality of life and the use of health services.

4.4 Pilot study

The feasibility of the study design was tested during the pilot study, which took
place before the main trial in the same clinical centres. The 45 women participating
in the pilot study proceeded to the main trial. The women randomly selected for
the pilot study had the same inclusion and exclusion criteria as women in the
main trial, except that their age was 45 to 59 at the time of sampling in February
1998 (there were 4 women under the age of 50 at recruitment), the time since the
cessation of periods was 6 months, and 7 hysterectomised women were randomly
allotted either to treatment with 0.625 mg of oral conjugated oestrogens daily or
to non-treatment.

4.5 Intervention and clinical follow-up

After the woman’s health status had been checked and the form for informed
consent (Appendix 8) had been signed, the sealed non-transparent randomisation
envelope was opened. The drug sheet in the envelope indicated the number of
the drug bottle in the blind sub-trial and in the hormone treatment arm of the
non-blind sub-trial. In the non-blind control arm the drug sheet was empty. In
the blind sub-trial, the women were told by the trial physician that they would be
using either hormone therapy or a placebo; in the non-blind sub-trial, they were
told that they would be receiving hormone therapy or non-treatment. In addition,
the women received a written explanatory letter, different for the blind sub-trial
(Appendix 5), for the control arm (Appendix 6) and hormone therapy arm of the
non-blind sub-trial (Appendix 7).

During the final recruitment visits, women in treatment arms received their
first drug bottle. Drugs were manufactured by the Wyeth Ayerst Company in the
United States and donated via the WISDOM trial in the United Kingdom. The drug
in oral daily use in the treatment arms contained 625 pg of conjugated oestrogens
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and 2.5 mg of medroxyprogesterone acetate (or matched placebo in the placebo
arm). Altogether 251 women within 3 years of their last period received daily 625
pg of oral conjugated oestrogens and 5.0 mg of oral medroxyprogesterone acetate
in the treatment arms (or matched placebo in the placebo arm, or non-treatment
in the control arm) to reduce the risk of uterine bleeding. The drug bottles had a
unique bottle number; in the non-blind sub-trial the label contained information
about the composition of the drug.

Study participants were asked to fetch their drug bottles every 7 months after
recruitment (in the pilot study, the second drug bottle was fetched 3 months after
recruitment), and were invited to annual clinical examinations by means of mailed
letters. The annual medical examination included measurement of weight and
arterial blood pressure, pelvic examination and breast examination. A Pap-smear
was taken every second year. Other examinations (endometrial biopsy, blood
sample) were made only on clinical indications. Vaginal bleeding was managed by
an algorithm that accounted for time and severity of bleeding, and sonographically
determined endometrial thickness. All women were trained to palpate their breasts
monthly. Women were advised to use screening mammography every second year,
and starting in 2003, mammograms for those trial women who were not eligible
for the national screening program were paid for. The trial midwives had fixed
calling hours in order to answer any questions by the trial women.

Permanent discontinuation of trial medication was required by protocol for
women who developed breast cancer, invasive cancer at any other site, meningioma,
deep vein thrombosis, pulmonary embolism, retinal vein occlusion, porphyria,
stroke or brain haemorrhage, hypertension over 170/110 mm Hg despite
medication, renal failure, or for whom any other hormone therapy regimen was
prescribed. Medication was temporarily discontinued in patients who experienced
sudden loss of vision, proptosis or diplopia, liver functional disorders, active
hepatitis or active gall bladder disease, angina pectoris, myocardial infarction,
hospitalisation for other cardiovascular conditions, heart failure, cerebrovascular
accident, subarachnoid haemorrhage, transient ischaemic attacks, pancreatitis, or
long-term immobilization.

Groupinginto low (1-9%), medium (20-79%) and high adherence (80-100%)
groups was used to calculate adherence rates in different trial years. Adherence was
assessed by the number of collected and returned drugs and by the information
from annual questionnaires and weekly reports from the clinics. Collected drugs
were regarded as taken if woman had not stated otherwise. The use of prescribed
HT in the non-treatment arms was ascertained by annual linkages to the Estonian
Health Insurance Fund. Women taking more than 80% of the allocated drugs were
considered to be adherent, whilst women in the control arm were considered to be
adherent if they were not taking hormone therapy for 80% of the time.

The intervention was originally planned to last 5 years, but in May 2003 the
Study Group decided to shorten trial treatment to 4 years for women who had not
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completed their 4" year by that time. On December 2, 2003 the Data Monitoring
Committee recommended stopping trial treatment, which was implemented
gradually by informing the participants individually and was completed on May
31, 2004. Both decisions were based respectively upon the published reports of the
Women’s Health Initiative trial and the Million Women Study, which showed that
the health risks from hormone therapy exceeded the benefits (Writing Group for
the Women’s Health Initiative Investigators, 2002; Anderson et al, 2003; Cauley et al,
2003; Chlebowski et al, 2003; Hays et al, 2003; Manson et al, 2003; Million Women
Study Collaborators 2003; Rapp et al, 2003; Shumaker et al, 2003; Wassertheil-
Smoller et al, 2003). As the Trial Steering Committee wanted to offer a thorough
medical check-up at the closure visit to all trial participants, in keeping with the
study protocol, it took six months to schedule the final clinic visits.

Participants in the blind sub-trial received a letter containing information
on their treatment allocation within one month of their final visit. The trial staff

remained blinded until the end of the trial as regards the drug allocation in the
blind sub-trial.

4.6 Data collection

4.6.1 Register-based data

The trial cohort was monitored by means of annual linkages to the Estonian Health
Insurance Fund database, the Estonian Cancer Registry database, and the Estonian
Mortality Database (latter via the Estonian Cancer Registry). Assessments of trial
outcomes were done blindly; the persons doing linkages in the Health Insurance
Fund database, in the Estonian Cancer Registry and in the Estonian Mortality
Database were unaware of the treatment allocation. All the linkages were made
using personal identification numbers. No technical problems occurred while
doing the linkages.

To analyse the hazard ratios for cardiovascular diseases and bone fractures
in the different trial arms, the diagnosis according to the 10" revision of the
International Classification of Diseases (ICD-10) (WHO, 1982) and the start and
end date of the episode were obtained from the Estonian Health Insurance Fund.
Coronary heart disease was defined as diagnoses 120 to 125 (angina pectoris, acute
myocardial infarction, subsequent myocardial infarction, current complications
following acute myocardial infarction, other acute ischaemic heart disease,
chronic ischaemic heart disease) according to the 10™ revision of the International
Classification of Diseases (ICD-10) (WHO, 1992). Cerebrovascular disease was
defined as diagnoses 160 to 169 according to ICD-10 (subarachnoid haemorrhage,
intracerebral haemorrhage, other nontraumatic intracranial haemorrhage,
cerebral infarction, stroke, occlusion and stenosis of precerebral arteries, occlusion
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and stenosis of cerebral arteries, other cerebrovascular diseases, cerebrovascular
disorders, sequelae of cerebrovascular disease). Bone fractures defined as diagnoses
S12, 822, S32, S42, S52, S62, S72, S82, S92 according to ICD-10 (fracture of neck,
fractures of ribs, sternum and thoracic spine, fracture of lumbar spine and pelvis,
fracture of shoulder and upper arm, fracture of forearm, fracture at wrist and hand
level, fracture of femur, fracture of lower leg, including ankle).

To analyse the hazard ratios for cancer, the diagnosis according to ICD-10 and
the date of diagnosis were obtained from the Estonian Cancer Registry together
with the extent, laterality, and stage of the disease and the basis of the diagnosis.
Total cancer was defined as diagnoses C00—C97 according to ICD-10 (all malignant
neoplasms).

To analyse the use of health services and health care costs in the different trial
arms, selected medical procedures and dates, visits to different medical specialist
and dates, hospitalisations and their first and final dates, and sickness leaves were
obtained from the Estonian Health Insurance Fund. In addition, purchased costs
of outpatient and inpatient visits and procedures with dates, purchased costs of
sickness leaves with the first and final date, and purchased costs of prescription
drugs with the prescribing date were obtained from the Health Insurance Fund.
To analyse the use of prescription medication in the different trial arms, the date
of the prescription, the name and type of prescription medication according to
the anatomical therapeutic chemical (ATC) classification of drugs (WHO, 2005),
the purchased cost of the drug and the reason for the prescription as a diagnosis
according to ICD-10 were retrieved. The Estonian Mortality Database was used to
ascertain the date and underlying cause of death.

Estonian health insurance covers 92% of the population; all participants in the
trial were insured. The Health Insurance Fund covers the costs of health services
required by an individual in the case of illness, regardless of the amount of social
tax paid for the person concerned. Health insurance has been in force since 1992
(Estonian Health Insurance Fund, 2004). Health services are equally available in
all regions. The Health Insurance Fund stores information about all health care
contacts, using an individual’s personal identification code. In the data file, the unit
is one disease episode, covering all health care services resulting from a particular
case. For each disease episode, the following data is recorded in a centralised,
computerised database: dates of the start and end of the episode, number of visits
to the doctor or number of inpatient days in hospital, diagnostic examinations,
treatment procedures, surgical interventions, medical diagnoses of insured persons
as the cause for care according to ICD-10 (WHO, 1982), and the date of death if
relevant. Up to three diagnoses and one external cause of morbidity or death can be
coded by the physician who offers a medical service; the first two diagnoses are also
recorded in writing. The diagnosis is certified during the final visit of the disease
episode. The data is transferred electronically to the database of the Estonian Health
Insurance Fund. For prescribed drugs, the following information is recorded: data
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about the physician and the patient, name and ATC-code (WHO, 2006) of the
drug, diagnosis according to ICD-10, and the date of writing the prescription.

4.6.2 Questionnaire-based data

Assessments on prevalence of symptoms and of health-related quality-of-life were
made through the annual questionnaires (Appendix 10-13). The participating
women were mailed a questionnaire at the end of each trial year asking about their
health status and drug use over the past 12 months. All questionnaires included
questions about the prevalence of 17 symptoms in the previous two weeks (dizzy
spells, lack of energy, diarrhoea or constipation, irritability, persistent cough,
feeling down or depressed, backaches, upset stomach, headaches, cold sweats,
aches/stiffness in the joints, shortness of breath, hot flashes, sore throat, trouble
sleeping, loss of appetite, water retention), and questions about number, duration
and severity of bleeding episodes in the previous 12 months. The same questions
were asked from all participants before recruitment. The first and the final annual
questionnaire included questions about painful intercourse in the previous 12
months.

Health-related quality of life was assessed with the help of the European
Quality of Life questionnaire (EQ-5D) (EuroQoL, 2006). EQ-5D is a standardized
instrument for measuring health outcomes. It contains five questions asking
whether the respondent has problems with mobility, self-care, usual activities,
pain/discomfort and anxiety/depression with three possible responses available
(no problems, moderate problems, severe problems). EQ-5D is designed for self-
completion and provides a single index score for health status. The second annual
and the final questionnaires contained EQ-5D questions.

All participants filled in the recruitment questionnaire. The response rate was
75% for the first annual survey, 69% for the second annual survey, and 81% for
the final survey mailed at the end of the trial and followed by one reminder. On
average, the final survey was filled in 3.6 years after recruitment. There was no
difference in the annual response rates between the trial arms.

4.7 Statistical analysis

All baseline characteristics were compared using y>-tests (categorical variables) or
analysis of variance (continuous variables). Comparing the baseline characteristics
in the four arms showed a difference in the former use of oral contraceptives,
while comparing the hormone therapy and no hormone therapy arms showed a
difference in the age at recruitment. The women participating in the pilot study
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were not included in the analysis except for analysing the effect of HT on symptom
reporting and quality of life.

All the main analyses were based on the intention-to-treat principle. To
calculate the hazard ratios of coronary heart disease, cerebrovascular disease, total
cancer, and also bone fractures, the time of the first event in each disease group was
defined as the number of days from recruitment to the first diagnosis in this disease
group, as registered in the Health Insurance Fund database or in the Estonian
Cancer Registry database.

Hazard ratios with 95% confidence intervals for main outcomes were calculated
within the blind and the non-blind sub-trial using Cox proportional hazards
modelling, adjusted on the basis of stratification by age group at recruitment and
former oral contraceptive use. To statistically analysis the main outcomes, the
hormone therapy arms were then combined, as well as the placebo arm and non-
blind control arm. This analysis was based on Cox proportional hazards modelling,
using stratification by blinding, and adjustment by age group at recruitment and
former oral contraceptive use. Interaction between treatment arm and blinding
was tested but not included in the model. The assumption of proportionality was
tested and met. A sub-group analysis for women within three years of menopause
was performed. An additional analysis that censored a woman’s event history six
months after stopping trial treatment was performed within the blind sub-trial.
The software used was R for Windows, version 1.9. (The R Project for the Statistical
Computing).

To analyse the effect of HT on symptom reporting and health-related quality
of life, we used Stata version 9.2 (StataCorp, Texas, USA) and R version 2.3.1 and
2.4.0 (The R Project for Statistical Computing) to analyse the data on an intention-
to-treat basis. Numbers of women reporting menopausal symptoms and vaginal
bleeding as well as quality of life scores according to EQ-5D were compared for
the different trial arms. The EQ-5D score was calculated using the simple formula
(Prieto et al,2004). Linear regression was used to analyse the influence of treatment
allocation, age, and socioeconomic factors (living-place, education, marital status,
employment status, smoking status, parity) on quality of life according to the EQ-
5D at the end of the trial. The model was adjusted for interactions between age
and smoking status, age and employment status, and education and living place,
as these were statistically significant. General linear mixed modelling (Diggle et al,
1994) using penalised quasi-likelihood ( and assuming a first-order autoregressive
correlation structure for the error term) was performed to analyse if the prevalence
of different symptoms over time depended on the prevalence of these symptoms at
baseline, on hormone treatment, on time, on participant’s age or being randomized
to a blind sub-trial.

To analyse the impact of HT on the use of health services and health care costs,
log-linear Poisson regression was used for a statistical comparison of the number
of health care visits and instances of health services utilized within the non-blind
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and blind sub-trial according to the intention-to-treat principle. The total number
of visits in each six-month time period in each of the five-year-interval age groups
at recruitment was used as a dependent variable, using the total number of person-
years observed in this interval as the denominator. The model was adjusted for time
period since recruitment and age group at recruitment. Interactions between age
and treatment, age and time, time and treatment were tested for. No interactions
were detected. In order to adjust for over-dispersion in cases where repeated health
care visits or repeated procedures like heart electrocardiograms for each disease
instance per woman are likely to occur, the iterative algorithm proposed by Breslow
was used (Breslow, 1984). The software used was R for Windows, version 2.0.0 with
the add-on package dispmod to adjust for over-dispersion in the log-linear models
(The R Project for Statistical Computing).

Cox proportional hazards modelling was used to compare the use of 21 classes
of selected drugs according to the anatomical therapeutic chemical (ATC) (WHO,
2005) in different trial arms throughout the trial. The data were analysed according
to the intention-to-treat principle. The software used was R for Windows, version
2.1.1 (The R Project for Statistical Computing).

4.8 Funding of the EPHT trial

The trial was funded by the Academy of Finland (grants 69 838 and 201 490),
Finland, and the National Research and Development Centre for Welfare and
Health (STAKES), Finland, the Estonian Science Foundation (grants 5 203 and
6 570), and the Estonian Ministry of Education and Research (target funding
0192112502 ), Estonia. Piret Veerus received a fellowship from the Finnish Ministry
of Education (Doctoral Programs in Public Health) from 2000 to 2004. Drugs
were donated by the Wyeth Ayerst Company via the WISDOM trial in the United
Kingdom. The funding bodies had no role in the study design, data collection, data
analysis, data interpretation, writing the papers or in the decision to submit the
papers for publication.
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5 RESULTS AND COMMENTS

5.1 Recruitment, follow-up time, and
adherence

The number of women attending the recruitment visit was higher in the non-
blind sub-trial (60.1% versus 51.3%), and more women attending the recruitment
visit were recruited into the non-blind sub-trial by trial physicians (79.8% versus
72.7%). The impact of blinding on recruitment has been described elsewhere
(Hemminki et al, 2004). Besides being randomised to a blind sub-trial, various
other factors influenced the probability for joining the trial at different stages.
Women with a higher education, being married and non-smokers had a higher
probability to attend the recruitment visit (unpublished data). Women being
previously diagnosed with cancer and having a body weight over 110 kg were less
eager to attend the recruitment visit (unpublished data).

In addition to the exclusion criteria, women being previously diagnosed with
cancer, with high blood pressure or a concomitant disease, with an abnormal pap-
smear, vaginal sonography or palpatory finding of the breasts were more often
excluded from the trial during the recruitment visits. Some of the trial physicians
preferred to recruit women to the non-blind sub-trial, while the behaviour of other
physicians was not influenced by blinding. If the woman had high blood pressure
or a concomitant disease, her probability to be recruited to the blind sub-trial was
smaller than to the non-blind one (unpublished data).

Comparing the baseline characteristics in the four arms showed a difference
in the former use of oral contraceptives, comparing the hormone therapy and no
hormone therapy arms showed a difference in the age at recruitment (Table 2).
There were no baseline differences in the prevalence of symptoms in different arms
except for sweating, which was reported more often in recruitment questionnaires
by women in the hormone therapy arm than in the non-treatment arm of the non-
blind sub-trial (OR 1.29, 95% CI 1.00-1.67). No differences between the arms were
found in the use of prescription medication three months prior to enrolment.
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TABLE 2. Number and percentage distribution of women by trial arms and baseline

characteristics* in the EPHT trial

Characteristics Open HT Control Blind HT Placebo
(n =503) (n =524) (n = 415) (n =381)

Age, mean (SD), yrs 58.0 (4.1) 58.4 (4.0) 58.0 (3.9) 58.5 (4.0)
Age at recruitment, yrs
50-54 130 (25.8) 115 (22.0) 100 (24.1) 77 (20.2)
55-59 182 (36.2) 183 (34.9) 161 (38.8) 130 (34.1)
60-64 165 (32.8) 204 (38.9) 141 (34.0) 157 (41.2)
65-70 26 (5.2) 22 (4.2) 13 (3.1) 17 (4.5)
Age at menopause, mean (SD) * 50.1 (3.7) 50.4 (3.8) 50.1 (4.4) 50.3 (3.9)
Prior OC use * 40 (10.8) 26 (6.6) 46 (14.7) 32 (11.6)
BMI, mean (SD), kg/m2 * 27.0 (4.5) 26.9 (4.6) 26.9 (4.4) 27.2 (4.4)
BMI, kg/m2

<25 189 (37.6) 179 (34.2) 152 (36.6) 135 (35.4)

25...29.9 189 (37.6) 226 (43.1) 167 (40.2) 143 (37.5)

>=30 125 (24.9) 119 (22.7) 96 (23.1) 103 (27.0)
Parity *

No term pregnancy 44 (9.4) 49 (9.9) 34 (8.9) 29 (8.1)

> = 1 term pregnancy 424 (90.6) 448 (90.1) 350 (91.1) 329 (91.9)
Education *

<4y 13 (2.6) 21 (4.0) 17 (4.1) 13 (3.4)

4-7 y (basic) 34 (6.8) 42 (8.0) 29 (7.0) 28 (7.4)

8-11y (secondary) 281 (55.9) 291 (55.5) 232 (56.2) 221 (58.2)

University 175 (34.8) 170 (32.4) 135 (32.7) 118 (31.1)
Hysterectomy (self-reported) * 68 (13.7) 71 (13.9) 46 (11.4) 48 (12.9)
Current smoking * 68 (13.5) 88 (16.8) 67 (16.2) 52 (13.6)
Treated for hypertension 75 (15.2) 63 (12.4) 53 (13.1) 45 (12.1)
History of angina 10 (2.7) 16 (4.0) 9 (2.9) 10 (3.6)
History of Ml 4 (0.8) 7 (1.4) 7(1.7) 5(1.3)
Systolic BP, mean (SD), mm Hg 136.7 (17.6) | 137.1 (16.6) | 136.7 (17.3) | 137.0 (16.0)
Diastolic BP, mean (SD), mm Hg 86.8 86.2 85.8 86.2

(11.2) (11.0) (11.0) (10.2)

Female relative with breast cancer 25 (5.1) 27 (5.4) 22 (5.5) 24 (6.5)

Percentage totals may not equal 100 because of rounding.

For selected variables also mean and standard deviation (SD) are indicated.
HT = hormone therapy, OC = oral contraceptives, BMI = body mass index, Ml = myocardial
infarction, BP = blood pressure

* Among women for whom data was available

The mean follow-up time from recruitment was 3.43 years for the ascertainment of
clinical outcomes and the use of health services, 3.60 years for analysing the effect
of HT on health-related quality of life and menopausal symptoms and 4.40 for the
analysis of prescription medication usage during the trial. The potential follow-up
time was from 2.00 years to 4.97 years. Until December 31, 2003, there were seven
deaths among participating women — one in the blind hormone therapy arm, one
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in the blind placebo arm, two in the non-blind hormone therapy arm, and three in
the non-blind control arm. The number of women in different trial arms over time
is presented in Table 3.

TABLE 3. Number of women by follow-up time and trial arm for analysis of clinical outcomes
and health care utilization in the EPHT trial

Follow-up time (years)
Arm 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
Non-blind 494 | 494 | 493 493 492 434 B55 254 83 21
hormone
therapy
Blind 404 | 404 | 403 403 403 360 295 203 60 22
hormone
therapy
Non-blind 507 507 507 506 506 447 382 264 93 26
control
Blind placebo | 373 373 373 372 370 332 274 195 60 19
Total 1778 (1778 (1776 (1774 {1771 1573 | 1306 916 296 88

The rate of women in the group of high adherence taking more than 80% of allocated
treatment declined approximately 50% during the first trial year in all treatment
arms and stayed about the same until trial treatment was stopped. Women were
not persuaded by the research team to use trial treatment which explains the loss
to adherence. The dramatic fall in adherence coincides with the time when the
women had to fetch their second drug bottle. The rates of highly adherent women
in different trial arms have been reported in paper L.

The proportions of women in the medium adherence group taking more than
20% of allocated treatment were much higher. At the end of the first trial year, 83%
of the participants took over 20% of their assigned trial medication in treatment
arms. At the end of the third trial year, there were on average 61% of participants
in therapy arms using more than 20% of allocated trial treatment. For the whole
trial period, there were on average 62% of participants in the medium adherence
group in treatment arms.

Adherence was lower in the placebo arm than in the HT arms of the trial.
The rates of adherent women did not differ in the blind and in the non-blind
HT arm. Contamination was higher in the non-blind than in the blind sub-trial.
Throughout the trial, there were about 90% of women in the control arm who did
not start hormone therapy. In the placebo arm, 5% of women started prescribed
hormone therapy.
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Reasons for non-adherence have been reported separately (Vorobjov et al,
2005). In hormone therapy arms, the most common reasons for stopping trial
treatment were side effects (for 40% of women who stopped treatment in the non-
blind HT arm and for 32% of women who stopped treatment in the blind HT arm)
or no wish to continue trial treatment. The most often reported side effects were
vaginal bleeding, mastodynia, weight gain, headache, and fluid retention. From the
women who started HT in non-treatment arms, 77% did so due to menopausal
symptoms and 50% on doctor’s recommendation (more than one reason could be
indicated).

5.2 Coronary heart disease, cerebrovascular
disease, total cancer, and bone fractures

(PaperI)

During the mean follow-up period of 3.4 years, there were 171 coronary heart
disease events among 898 women in the hormone therapy arms and 159 events
among 880 women in the non-therapy arms within the main trial. The women
participating in the pilot study were excluded from the present analysis as their
background data were slightly different. The number of women experiencing
coronary heart disease events after adjustment by blinding, age at recruitment and
former oral contraceptive use was higher in the hormone therapy arms (HR 1.12;
95% CI: 0.90-1.40). The increase in the adjusted cerebrovascular disease rates in
hormone therapy arms (HR 1.28; 95% CI: 0.85-1.82) resulted from 58 events in the
hormone therapy arms and 48 in the non-therapy arms. The total cancer rates after
adjustment were higher in the hormone therapy arms (HR 1.36; 95% CI: 0.73—
2.52) with 23 cases in the hormone therapy and 18 in the non-therapy arms. None
of these differences were statistically significant. There were two cases of colorectal
cancer in the non-blind hormone therapy arm. No pulmonary embolism or deep
vein thrombosis events occurred. The incidence of bone fractures was reduced in
the hormone treatment arms (HR 1.39; 95% CI: 0.42-0.89). The number of bone
fractures diagnosed in the hormone therapy arms was 44 versus 69 in the non-
therapy arms. There were no hip fractures among the trial participants.

For all diseases, there were more events in the non-blind sub-trial. No
significant interactions were detected between treatment arm and blinding except
on risk for cerebrovascular disease (p=0.05). Among 39 women diagnosed with
cerebrovascular disease in the non-blind control arm, ten had been using hormone
therapy.

Anadditional analysis that censored awoman’s event six months after becoming
non-adherent in the blind sub-trial showed a hazard ratio of 1.07 (95% CI: 0.67—

Research Report 168 The Impact of Postmenopausal Hormone Therapy
STAKES 2007 on Health and Use of Health Services

47



5 Results and comments

1.70) for coronary heart disease, 6.06 (95% CI: 1.37-26.8) for cerebrovascular
disease, 2.35 (95% CI: 0.43—12.8) for total cancer, and 0.49 (95% CI: 0.22—1.09) for
bone fractures after adjustment by age group and former oral contraceptive use.
The percentage of women diagnosed with coronary heart disease and bone
fractures was lower in the sub-group of women who were within three years of
menopause, with the percentage of women diagnosed with cerebrovascular disease
and cancer in this group being about the same as in the main trial. The number of
total events in this sub-group was small, but the outcomes did not differ from those
in the main trial (Table 4).

TABLE 4.The main trial outcomes and hazard ratios with 95% confidence intervals by trial arm for all
women and for women within 3 years of menopause at recruitment in the EPHT trial

Blind Non-blind Blind and non-blind
Outcome HT* Placebo* HT* Control* Hazard Hazard
ratio, crude ratio,
N' = 404 N'=373 N1 =494 N' =507 (95% q1) t adjusted
N2 =67 N2 =41 N2 =72 N2 =71 (95% CI) +
CHD:
All women 66 62 105 97 1.07 1.12
(16.3) (16.6) (21.3) (19.1) (0.87-1.33)  (0.90-1.40)
Within 3 yrs 10 5 5 7 0.96 1.09
of menopause (14.9) (12.2) (6.9) (9.8) (0.45-2.05) (0.48-2.46)
CVD:
All women 23 9 35 39 1.22 1.24
(5.7) (2.4) (7.1) (7.7) (0.83-1.78)  (0.85-1.82)
Within 3 yrs 4 0 3 1 5.74 NC
of menopause (6.0) (4.2) (1.4) (0.70-46.99)
Total cancer:
All women 6 4 17 14 1.31 1.36
(1.5) (1.1) (3.4) (2.8) (0.71-2.43) (0.73-2.52)
Within 3 yrs 1 0 3 2 1.86 3.26
of menopause (1.5) (4.2) (2.8) (0.34-10.23) (0.35-29.95)
Bone
fractures: 15 25 29 44 0.62 0.61
All women (3.7) (6.7) (5.9) (8.7) (0.43-0.91) (0.42-0.89)
1 2 3 5 0.49 0.44
Within 3 yrs (1.5) (4.9) (4.2) (7.0) (0.14-1.69) (0.13-1.56)

of menopause

HT = hormone therapy, Cl = confidence interval, N1 = number all women, N2 = number of women
within 3 yrs of menopause, CHD = coronary heart disease, CVD = cerebrovascular disease, NC = model
did not converge

* Data is presented as number (percentage) of women.

t Combined hazard ratio, obtained by Cox proportional hazards modelling, adjusted on the basis of
stratification by blinding.

¥ Combined hazard ratio, obtained by Cox proportional hazards modelling, adjusted on the basis of
stratification by blinding, age group and prior oral contraceptive use.
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5.3 Quality of life and symptoms reporting
(Paper II)

Data from annual questionnaires were used to study the effect of HT on quality of
life and symptoms of menopause. Symptoms reported most often by all participants
in the annual questionnaires during the trial were chronic fatigue, stiffness or aches
in joints, and backache. During the trial, women in the hormone therapy arms
reported vaginal bleeding more often than women in non-therapy arms (OR 3.54;
95% CI: 1.85-7.26 at the end of the second year, OR 8.40; 95% CI: 3.27-27.43 at the
end of the trial). The number and the severity of bleeding episodes in the previous
12 months per woman were also higher in the hormone therapy arms.

Hot flushes (OR 0.34; 95% CI: 0.25-0.48 at the end of the second year, OR
0.54; 95% CI: 0.41-0.71 at the end of the trial) and sweating episodes (OR 0.63;
95% CI: 0.49-0.82 at the end of the second year, OR 0.74; 95% CI: 0.58-0.93 at
the end of the trial) were reported less often by women in the hormone therapy
arms. After combining data from both sub-trials, there were fewer women in the
hormone therapy arms reporting painful intercourse at the end of the first trial
year (OR 0.59; 95% CI: 0.37-0.94), but more at the end of the trial (OR 3.12; 95%
CI: 1.65-6.25). The proportion of women having had no intercourse was similar
in all arms over time.

At the end of the second trial year, women randomised to hormone therapy
reported stiffness and aches in joints less often than women not randomized to
hormone therapy (OR 0.77; 95% CI: 0.61-0.97), but the difference disappeared at
the end of the trial (OR 0.98; 95% CI: 0.80—1.21). At the end of the trial, women
in the hormone therapy arms reported backache more often than women in non-
therapy arms (OR 1.12; 95% CI: 1.05-1.61). Sleeping problems were reported
less often by women in the hormone therapy arms at the end of the second trial
year, but there was no significant difference at the end of the trial. There was no
difference in the reporting of depression, fatigue, dizzy spells or any other of the 17
symptoms asked of participants in the different trial arms in annual surveys.

Despite the differences in the prevalence of symptoms, there was no difference
in the distribution of women with different EuroQoL scores in the different trial
arms. At the end of the second trial year, half of the trial participants had a quality
of life score of 0.90 (95% CI: 0.88-0.92) and at the end of the trial, half of the
women participating in the trial had a score of 0.80 (95% CI: 0.78—0.82). Women
with hot flushes had lower quality of life, the effect of sweating episodes on quality
of life was inconsistent, and bleeding had no effect on the quality of life.

There was no difference between the arms in reporting problems with self-
care, everyday activities, pain or discomfort, anxiety or depression, but problems
with mobility were reported more often by women in the blind hormone therapy
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arm at the end of the trial (OR 1.43,95% CI 1.01-2.05). This may be explained by
more women reporting backache in hormone therapy arms at the end of the trial.

Women being employed had better quality of life (OR 1.64; 95% CI: 1.16—
2.31) and former smokers worse (OR 0.68; 95% CI: 0.49-0.94) in comparison with
the others. Women with a higher parity tended to have a better quality of life after
menopause (OR 1.01; 95% CI: 1.00-1.02). Being randomised to hormone therapy
or not, marital status and living-place had no effect on the quality of life.

The prevalence of hot flushes at the end of the trial was higher (p<0.05)
among women with hot flushes before recruitment, decreased with time and age,
and was less frequent among women in hormone therapy arms. Sweating episodes
at the end of the trial were more frequent among women having them at baseline,
decreased with time, and were less frequent in hormone therapy arms, but did not
depend on participant’s age. Stiffness or aches in joints at the end of the trial was
more frequent among women with these complaints at baseline and increased with
age, but did not depend on hormone treatment or time. Backache at the end of the
trial was more frequent among women with backache at baseline and in hormone
therapy arms, increased with age, but there was no effect of time. Depression at
the end of the trial was associated with depression at baseline, and decreased with
age, but did not depend on hormone treatment or time. Sleep problems at the end
of the trial were reported more often by women reporting sleep problems before
recruitment, increased with time and were less frequent in hormone therapy arms,
not depending on age. Blinding had no effect on the prevalence of any symptoms
over time.

5.4 Health care utilization (Paper III)

The main outcome measures were number of health care visits, number of visits
to family practitioners, to all medical specialists and separately to gynaecologists,
number of hospitalizations and hospital days, number of sick-leave days, and
number of women who used selected medical procedures, each calculated in four
trial arms per person-year. Based on previous literature (Thorp et al, 2001; Writing
Group for the Women’s Health Initiative Investigators, 2002) we selected from
the list of medical procedures vaginal ultrasonography, biopsies, gynaecological
operations, mammography, breast operations, bone densitometry, Pap-smears,
cytological investigations, X-ray investigations and electrocardiograms of the
heart. A comparison of the 20 most often-used medical services in trial arms did
not provide any additional information. Follow-up was done by annual linkages to
the database of the Estonian Health Insurance Fund. The last follow-up date was
December 31, 2003. The mean follow-up time in the trial was 3.4 years. The women
participating in the pilot study were excluded from the present analysis.
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Recruitment visits and clinical investigations before enrolment were not
included in the present analysis. Women were invited to see the trial physician once
a year. Annual visits to trial physicians were included in the analysis. We assume
that these visits would normally appear in everyday practice as well. In the non-
blind sub-trial, the percentage of women attending the first annual examination
was higher in the hormone therapy arm, but was not significantly different in the
two trial arms of the non-blind sub-trial in subsequent years. In the blind sub-
trial, the proportion of women attending annual visits did not differ in the two
trial arms.

Half of the women in the non-blind HT arm had up to 5.9 health care visits
per person-year, while in the control arm the corresponding figure was 5.5 (OR
1.10; 95% CI: 1.02-1.18). Half of the women in the non-blind HT arm had up
to 2.5 visits to the family practitioner per person-year, the corresponding figure
in the control arm being 2.2 (OR 1.16; 95% CI: 1.06—1.26). In the blind sub-trial,
the number of visits to family practitioners, to all medical specialists or separately
to gynaecologists did not differ significantly between the arms. There were no
significant differences in the numbers of hospitalisations, hospital care days or
sick-leave days between the four trial arms.

Women in HT arms had more vaginal sonograms per trial year (RR 1.14; 95%
CI: 1.05-1.25). They had also more electrocardiograms per trial year (RR 1.19;95%
CI: 1.03-1.36). There was no significant difference in the number of gynaecological
(RR 1.30; 95% CI: 0.88—1.92) or breast operations (RR 1.28; 95% CI: 0.38-4.27), in
the numbers of bone densitometry scans, mammograms, Pap-smears, cytological
investigations, X-ray investigations or biopsies between the two arms of the non-
blind sub-trial (Figure 2). In the blind sub-trial, the number of vaginal sonograms
per trial year was higher in the HT arm as well (RR 1.38; 95% CI: 1.06-1.81). In
the blind sub-trial, women in the HT arm had more gynaecological operations for
each year in the trial (RR 2.54; 95% CI: 1.54-4.37). There were no differences in
the use of other medical procedures between the arms of the blind sub-trial. The
number of electrocardiograms per trial year was not significantly higher in the
blind HT arm (RR 1.02; 95% CI: 0.88-1.17).

The number of health care visits was different between the trial arms only
within the non-blind and not the blind sub-trial, suggesting that health care visits
in the placebo arm could have been influenced by the trial effect. In the non-
blind HT arm, the number of vaginal sonograms and electrocardiograms was
higher than in the control arm. In the blind HT arm, the number of sonograms
and gynaecological investigations was higher than in the placebo arm. The use of
medical procedures seems to be related to the biological effects of hormone therapy,
and not to the number of medical visits or the trial effect. The use of health services
was less influenced by the trial effect in the non-blind than in the blind sub-trial.
The biological effect of HT was not influenced by blinding.
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FIGURE 2. Rate ratios and 95% Cl for the use of selected medical procedures by women in the non-blind
EPHT sub-trial

5.5 Health care costs (Paper III)

Inpatient and outpatient health care costs, costs of prescribed drugs and sick-leave
days were calculated in the four trial arms per person-year according to the data in
the database of the Estonian Health Insurance Fund. Dental care was not included in
the present analysis. Costs of drugs and sick leave were analyzed as costs purchased
by the Health Insurance Fund. The cost of trial treatment based on adherence rates
in the hormone therapy arm was calculated separately from the costs of prescribed
drugs. Costs of prescribed drugs include hormone therapy prescribed in the control
arm. The rate of currency conversion was 15.65 Estonian kroon per 1 euro (EUR).
The average rise in the costs to the Estonian Health Insurance Fund from 1999 to
2004 was about 15% (unpublished data). The mean follow-up time was 3.4 years.
Women participating in the pilot study were not included in the analysis.

The distribution of health care costs was skewed in all trial arms. In the non-
blind sub-trial, outpatient health care costs were higher in the HT arm (Figure 3).
Half of the women in this arm used outpatient health care costing up to 45 EUR
per person-year, while the corresponding figure in the control arm was 41 EUR per
person-year. Inpatient health care costs did not differ in the two non-blind arms.
Half of the women in both arms did not use inpatient care per person-year at all.
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For 75% of women, inpatient health care costs were up to 53 EUR per person-year
in the non-blind HT and up to 50 EUR per person-year in the control arm. There
were no significant differences between inpatient and outpatient health care costs
in the two arms of the blind sub-trial.

Total cost of prescribed drugs per person-year became significantly higher
in the hormone therapy arms after including the cost of trial treatment in the
calculations, reaching 59 EUR for half of the women in the non-blind HT arm, and
17 EUR in the control arm, the corresponding figures being 58 EUR in the blind
HT arm and 15 EUR per person-year in the placebo arm. Reimbursements paid for
temporary incapacity from work were similar in all arms.

Because of increased expenses on drugs and added costs on outpatient health
care in the non-blind HT arm, total health care costs were higher in the hormone
therapy arms. For half of the women in the non-blind HT arm, total health care
costs were up to 130 EUR per person-year (113 EUR in the blind HT arm), the
corresponding figure in the control arm was 98 EUR (90 EUR in the placebo
arm).
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FIGURE 3. Median health care costs in the non-blind EPHT sub-trial in euro per person-
year
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5.6 Use of prescription medication (Paper IV)

Using the centralised electronic database of the Estonian Health Insurance Fund,
prescription medication was analysed in the hormone therapy arms and non-
treatment arms during a mean follow-up time of 4.4 (SD 0.7) years. As we had no
data about the use of over-the-counter drugs, vitamin D and calcium supplements
among them, we were not able to analyse the use of these.

Based on previous literature (Small et al, 2001; Thorp et al, 2001; Jacobs et al,
2003; Khatibi et al, 2004; Mclntyre et al, 2005) and on the outcomes of hormone
therapy trials (Writing Group for the Women’s Health Initiative Investigators,
2002), 21 types of prescription medication according to the anatomical therapeutic
chemical (ATC) (WHO, 2006) classification of drugs were selected to calculate the
drug usage in hormone therapy versus non-therapy arms throughout the trial. In
addition, drug usage was compared between the arms within the blind and non-
blind sub-trial. The numbers of women using no prescription drugs, one, two, three,
and four or more prescription drugs were compared in four trial arms during the
first three trial years. The background characteristics of participating women were
analysed to check their influence on the intensity of concomitant drug use during
the first two trial years.

In the non-blind sub-trial, women in the HT arm used antihypertensive
treatment more frequently than women in the placebo arm. There was no difference
between the arms in the use of most classes of anti-hypertensive treatment
(antihypertensives, diuretics, beta-blocking agents or agents acting on the rennin-
angiotensin system), except that the use of calcium channel blockers was higher
in both hormone therapy arms (combined HR 1.26; 95% CI: 1.05-1.53). For the
majority of prescriptions, hypertensive diseases were the reason for the use of
calcium channel blockers. There were no significant differences in the use of drugs
for coronary heart disease or drugs lowering serum cholesterol.

There was no difference in the overall use of antidepressants between the
trial arms, but the use of selective serotonin reuptake inhibitors was lower in
the hormone therapy arms (HR 0.77; 95% CI: 0.60-0.99). After combining data
from both sub-trials, the use of hypnotics and sedatives was lower in hormone
therapy arms (HR 0.70; 95% CI: 0.50-0.99). The use of anxiolytics did not differ
significantly between the trial arms.

There was no difference between the arms in the use of non-steroid anti-
inflammatory drugs, antacids, anti-allergic drugs, thyroid replacement therapy,
painkillers, bisphosphonates, anti-diabetic drugs, anti-thrombotic agents, or
anti-migraine preparations during the trial. The use of local gynaecological anti-
inflammatory drugs was higher among women randomised to the hormone
therapy arms of both sub-trials (HR 1.48; 95% CI: 1.10-1.99). The reasons for the
increased use of local vaginal treatment in the HT arms were more frequent vaginal
candidiasis and acute vulvitis or vaginitis.
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During the trial, the proportion of women using prescription drugs increased
in all trial arms. The proportion of women using prescribed drugs in different trial
years did not differ between the four trial arms. Women who used four or more
prescription drugs during the first two trial years were older, had a higher body
mass index (BMI) and lived outside the capital. Being randomised to the hormone
therapy arm or not did not have an impact on the intensity of the prescription drug
usage in either sub-trials. Blinding had no effect on the overall use of prescribed
drugs.
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6 DiscussioN

6.1 Key findings from the EPHT trial

The EPHT trial was carried out among healthy and relatively young women in
Estonia. The main outcomes were ascertained with the help of routinely collected
clinical data with a complete follow-up. The results of the EPHT trial show a
statistically significant reduction in bone fractures. The risk of coronary heart
disease, cerebrovascular disease and cancer was not significantly affected, probably
due to the small number of subjects. The results of the EPHT trial adds to evidence
that hormone therapy reduces bone fractures in healthy women, and provides no
evidence of benefits for coronary heart disease, cerebrovascular disease, or total
cancer.

As it was originally planned to pool the results from the EPHT trial with the
WISDOM trial data (the trial was prematurely stopped), the study power in the
EPHT trial alone was not enough to detect the effect of HT on the risk of breast,
colorectal, ovarian or endometrial cancer, or the risk of venous thrombosis. The
effect of HT on gallbladder disease, diabetes, and dementia was not studied in the
EPHT trial.

Timing of the initiation of HT relative to menopause with regard to
cardiovascular and other outcomes has been stated as a need for future research. A
sub-group analysis of 251 women within three years of menopause in the EPHT
trial did not give different results to the main analysis (Table 4).

Despite being a preventive trial, a substantial proportion of women among the
participants of the EPHT trial were symptomatic. The EPHT trial proved HT to
be effective for alleviating vasomotor symptoms and sleep problems. The positive
effect of HT on sexual functioning was not confirmed in the EPHT trial. The local
administration of oestrogens may be more effective than systemic administration
in reducing vaginal and genital dryness. For the participants of the EPHT trial, HT
was associated with bleeding episodes and backache. The effect of HT on backache
has not been reported on previously from randomised trials. The positive effect of
HT on depression, stiffness or aches in joints, or physical functioning described
in some earlier studies was not confirmed. No effect on any other symptoms was
observed. HT did not influence overall health-related quality of life.

The EPHT trial was the first to evaluate the effects of HT on the use of health
services and prescription medication and on health care costs in the framework of
a randomised trial. The results from the EPHT trial show that hormone therapy
users created additional health care expenses. The increase in health care costs was
caused by the additional costs of outpatient health services and drugs. Hormone
therapy added to the number of outpatient health care visits, vaginal sonograms, and
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electrocardiograms. HT users also tended to have more gynaecological operations.
Hormone therapy did not increase the overall use of prescription medication
other than hormone therapy, but the types of drugs used in hormone therapy and
non-therapy arms varied. HT increased the use of calcium channel blockers for
hypertension and the use of local vaginal treatments for vaginal candidiasis and
decreased the use of hypnotics, sedatives and selective serotonin reuptake inhibitors
in the HT arms. The increased use of selective serotonin reuptake inhibitors and
sedatives in the non-treatment arms may be due to their effectiveness in treating
menopausal symptoms.

Conjugated oestrogens are not in clinical use in some countries, including
Finland. Data from different trials show that the health effects differ for ET and
combined HT, but do not depend on the regimen used. Thus the results of the EPHT
trial on the clinical effects of combined HT can be generalized to similar patients
in any other country. The results concerning health-related quality of life may have
been influenced by cultural and socio-economic factors. The results concerning
health care utilization cannot be directly transferred to any other country, but they
can be calibrated to other health care systems and health behaviour.

6.2 Strengths and limitations

6.2.1 Losses before recruitment of the EPHT trial

Altogether 39 713 recruitment questionnaires were mailed to a group of 44 664
women residing in the areas around the three trial clinics. As the recruitment
questionnaires were in Estonian, Russian speaking women were not approached,
hence the discrepancy between the population and the number of questionnaires
sent out. Of the mailed questionnaires, 14 743 (37%) were returned. Of the
approached women, 6606 (17%) were interested in joining the trial. Women with
less education, retired, not married or widowed, moved to a new location, and in a
higher age group were less interested in participation (unpublished data). Current
and former smokers were more interested in participation in comparison with
non-smokers (unpublished data).

The 4 295 women willing and eligible for participation formed 10.5% of
the original cohort and were randomised into four trial arms (Figure 1). At the
moment of mailing the invitations to the recruitment visit, the number of women
in all four trial arms was balanced. More than half of the randomly assigned
women were lost before recruitment, some did not attend the recruitment visit,
and some did not join the trial during the recruitment visit. The number of women
attending the recruitment visit was bigger in the non-blind sub-trial (1241 in the
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non- blind versus 1069 in the blind sub-trial). The number of women who signed
the informed consent during the recruitment visit was also higher in the non-blind
sub-trial (79.6% of women attending the visit in the non-blind sub-trial versus
72.7% in the blind sub-trial). It resulted in 2.5% of the original population being
included in the non-blind sub-trial and 2.0% being included in the blind trial arm
(Hemminki et al, 2004).

The loss of more than half of the randomly assigned women before recruitment
happened without the woman or the trial staff knowing to which arm the woman
belonged. Thus, this loss did not endanger comparability between the trial arms.
All trial outcomes have been presented separately for all four trial arms, and the
data analysis has been done within the blind and non-blind sub-trial in addition to
the combined analysis for the treatment versus non-treatment arms.

6.2.2 The blind and the non-blind sub-trial

Randomisation was, unconventionally, carried out before recruitment in order to
study the impact of blinding on the recruitment process, adherence, and health
care costs, and for logistic reasons (Figure 1). Blinding resulted in less women
being recruited in the blind sub-trial. The impact of blinding on recruitment
has been described elsewhere (Hemminki et al, 2004). Despite the differences in
the numbers of women recruited in the blind and in the non-blind sub-trial, the
baseline characteristics of women did not differ between the four trial arms except
for small differences in age and history of contraceptive use. The possible bias was
corrected for by using an adjustment for former oral contraceptive use and age
group in the analysis.

Adherence was similar in the hormone therapy arms, and lower in the placebo
arm. Contamination was higher in the control arm than in the placebo arm. The
impact of blinding on adherence has been analysed in detail elsewhere (Vorobjov
et al, 2005).

For all outcomes, there were more events in the non-blind sub-trial. This
may have been a chance finding, but may also have resulted from women with
poor health being accepted more eagerly by some trial physicians in the non-blind
sub-trial. It may also have resulted from less care-seeking in the blind sub-trial,
perhaps due to the placebo effect. The difference in the cerebrovascular endpoints
in different sub-trials may have resulted from HT use in the non-blind control arm.
Surprisingly, blinding had no effect on the prevalence of symptoms over time, and
did not influence the quality of life.

The number of health care visits was different only between the arms of the
non-blind trial but not in the arms of the blind sub-trial, suggesting that health
care visits in the placebo arm could have been influenced by the trial effect. Trial
costs were higher in the blind sub-trial. The use of prescription drugs and selected
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medical procedures seemed to be related to the biological effects of hormone
therapy only.

Utilization of health services and health care costs could not have been studied
within a blind setting. Health outcomes can be studied both in blind and non-
blind settings. Blinding adds to trial costs. The effect of blinding on trial outcomes
will be analysed systematically later.

6.2.3 Validity and quality of data

The adherence rate in treatment arms was not very high, but it was about the same as
can be expected in real life circumstances (Thorp et al, 2001). This may have caused
dilution of the differences between the treatment and non-treatment arms as regards
trial results. For health outcomes, the results of the analysis censoring women six
months after becoming non-adherent did not differ from the uncensored results.
There was no difference between adherent and non-adherent women in regard to
the use of calcium channel blockers, selective serotonin reuptake inhibitors and
anxiolytics or the time of starting such treatment.

We assume that follow-up of the participants in regard to health outcomes,
use of health services and prescription medication was complete, as the probability
of missing data in the Health Insurance Fund database is small. Compensation to
clinics and drug stores does not depend on the diagnosis but on the services that
have been provided. As the compensation depends on the transmission of data to
the central database, the process is quick, and the probability of there being missing
data in the database is small. However, the quality of the diagnoses in the Health
Insurance Fund database has not been validated. The Estonian Cancer Registry
database has been validated for overall completeness of registration, being 90.8% in
1998 without linkages to the databases of the major hospitals (Lang et al, 2003).

The last follow-up date for the Estonian Mortality Database was 12 months
earlier than the last follow-up date for the Estonian Health Insurance Fund
database and Estonian Cancer Registry database. We assume that it does not have
any practical effect on the estimation of outcomes.

The subjects and investigators were not blinded in the non-blind sub-trial,
only persons doing linkages in the registries were blinded. The data processing
in the registries had no information on women’s participation in the trial. Blind
assessment of the trial outcome is more important than blinding the treatment
(Day and Altman, 2000).

No data for EuroQoL scores was collected at baseline. We assume that the
EuroQoL scores at baseline were similar in all trial arms. As the response rate to the
annual questionnaires varied, and the final questionnaire was filled in at a different
time, longitudinal data analysis was used to estimate the impact of HT on the
prevalence of symptoms over time.

Research Report 168 The Impact of Postmenopausal Hormone Therapy
STAKES 2007 on Health and Use of Health Services

59



60

6 Discussion

6.3 Comparison of the results with the WHI trial

Before the EPHT trial, the WHI trial in the United States was the only long-term
randomised trial to report the outcomes of HT among healthy postmenopausal
women. Most of the participants in the EPHT trial used the same regimen as
those in the WHI trial. The WHI trial has been criticised for having partly been
a secondary preventive trial because of participants’ age and other background
characteristics (MacLennan et al, 2002; McDonough, 2002).

In comparison with women participating in the WHI trial, women in the
Estonian trial were younger and healthier (Table 5). On average they were 5 years
younger on entering the trial, and the average time since menopause was 8 years
in the EPHT trial compared to 13 years in the WHI trial. All women in the EPHT
trial were white. The mean BMI of the Estonian participants at screening was
lower. There were more current smokers among the participants in the EPHT
trial. About the same proportion of women had a college degree or higher in both
studies (Stefanick et al, 2003). The proportion of nulliparous women was about
the same in both trials. Fewer women in the Estonian trial had been treated for
hypertension before recruitment, but their baseline mean systolic and diastolic
blood pressure was slightly higher. Fewer women in the Estonian trial had a history
of myocardial infarction, a history of diabetes, and a female relative with breast
cancer. Women with a history of stroke or deep venous thrombosis were excluded
from the EPHT trial. In the Women’s Health Initiative trial, prior hormone therapy
use was nearly 26%. Data from the EPHT pilot study showed a lower proportion
of women having used prior HT (Hovi et al, 2004). According to the State Agency
of Medicine, oestrogen use in Estonia was low between 1999 and 2001 (Hovi et al,
2004). Prior use of oral contraceptives was 43% in the Women’s Health Initiative
and 7% in the Estonian trial. Some 13% of women who had had a hysterectomy
before entering the trial also used combined hormone therapy in the Estonian trial.
There are no data as to whether the hysterectomies were done with or without
oophorectomy. The proportion of women with baseline vasomotor symptoms was
higher in the EPHT trial.

The main outcome results in the EPHT trial concerning coronary heart
disease, cerebrovascular disease, and bone fractures are consistent with the results
of the WHI trial. For total cancer, the hazard ratio was higher than in the WHI trial.
The number of participants in the EPHT trial was not sufficient to guarantee the
statistical significance of the findings except for bone fractures.

Quality of life among healthy women using HT for preventive purposes was
assessed for three years in the WHI trial. The follow-up period for menopausal
symptoms and quality of life in the EPHT trial was longer than in the WHI trial.
According to the WHI trial data, combined hormone therapy improved vasomotor
symptoms, vaginal or genital dryness, and all pain symptoms, but increased the rates
of breast tenderness during the first year of use and vaginal bleeding persistently
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(Barnabei et al, 2005). In the EPHT trial, HT alleviated vasomotor symptoms and
sleeping problems, but added bleeding episodes and backache. The effect of HT
on painful intercourse and stiffness or aches in joints was not consistent in the
EPHT trial. The difference in outcomes can be explained with differences in the
baseline prevalence of symptoms, in the participants’ health indicators and age,
in the difference of measurement tools, and cross-cultural differences (Avis et al,
2006). No clinically meaningful effect of combined HT on health-related quality of
life among women without vasomotor symptoms was detected either in the EPHT
or in the WHI trial (Hays et al, 2003).

The impact of HT on the use of health care services and health care costs
has not been studied previously in randomised controlled trials. Only baseline
medication use has been reported in the WHI trial (Furberg et al, 2002). The use of
health services and health care costs has not been reported from the WHI trial.

TABLE 5. Comparison of the baseline characteristics of participants in the Estonian
Postmenopausal Hormone Therapy (EPHT) and the Women's Health Initiative (WHI) trial

Characteristics EPHT WHI (E+P)
N=1823 N =16 608

Age, mean (SD), yrs 58.2 (4.0) 63.2 (7.1)
Time since menopause, yrs 8.0 13.4
Age groups at screening, yrs

50-59 58.6% 33.3%

60-69 41.4% 45.2%

70-79 - 21.5%
BMI, mean (SD), kg/m2 27.0 (4.5) 28.5 (5.9)
BMI groups, kg/m2

<25 36.0% 30.6%

25-29 39.6% 35.3%

>=30 24.4% 34.1%
Education
College degree or higher 34.6% 34.9%
Systolic BP, mean (SD), mm Hg 136.9 (16.9) 127.7 (17.6)
Diastolic BP, mean (SD), mm Hg 86.3 (10.9) 75.7 (9.1)
Smoking*

Never 70.3% 49.8%

Past 15.1% 39.7%

Present 14.6% 10.5%
Parity*

> =1 term pregnancy 90.9% 89.8%
Treated for diabetes 3.5% 4.4%
Treated for hypertension 13.2% 36.1%
History of angina 3.3% 2.8%
History of myocardial infarction 1.3% 1.7%
Female relative with breast cancer 5.6% 15.7%
Prevalence of vasomotor symptoms 44.9% 12.5%

For selected variables also mean and standard deviation (SD) are indicated.
BMI = body mass index, BP = blood pressure.

* Among women for whom data was available.
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7 Conclusions

7  CONCLUSIONS

7.1 Implications for clinical practice

In 2003, the European Agency for the Evaluation of Medicinal Products (EMEA)
recommended HT only for the treatment of climacteric complaints, using
the minimal effective dose and shortest duration of treatment (EMEA, 2003).
In the same year, the US Food and Drug Administration (FDA) requested that
manufacturers update labelling for hormone therapy products, stating that HT
products are approved for use in treating moderate to severe hot flushes and
night sweats, moderate to severe vaginal dryness, and for preventing osteoporosis
associated with menopause in women at significant risk where non-oestrogen
regimens are inappropriate. Solely for vaginal symptoms, topical products were
advised to be considered (FDA, 2003).

Several countries modified the guidelines for HT use accordingly. The
latest conclusion by the British Menopause Society states that the results from
the WHI trial and the MWS show that HT should not be prescribed solely for
possible prevention of cardiovascular disease and dementia (British Menopause
Society, 2006). The North American Menopause Society’s latest position statement,
published in March 2007, recommends HT for hot flushes and vaginal atrophy,
and for preventing osteoporosis (North American Menopause Society, 2007).
However, both societies raise a timing hypothesis that HT may not increase the
risk of coronary heart disease if used during or shortly after menopause.

The results from the EPHT trial confirm the positive effect of HT on bone
fractures and vasomotor symptoms, and provide no evidence of benefits for
cardiovascular disease or total cancer in any age group. HT added episodes of
vaginal bleeding and backache, and had no effect on health-related quality of life
among women without vasomotor symptoms.

7.2 Implications for policy makers

The EPHT trial was the first trial to study the impact of HT on the use of health
services and evaluate health care costs related to HT. The results of the trial show
that HT increases health care expenses. Adjudication of the endpoints was based
on routinely collected data in the Estonian Health Insurance Fund.

Clinical and political decisions in health care should be based on clear
evidence, and gaps between evidence and practice should be avoided. Innovative
health interventions and new indications for the use of drugs that have been already
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marketed should be first studied in randomised clinical trials. Insufficient use of
evidence in clinical guidelines and recommendations reveals a need for a culture
change to improve public health through evidence-based policy. In addition to the
risk-benefit profile of medical interventions, decision-makers need information
about their impact on health care utilization and related costs.

Post-marketing research is needed to assess the long-term effects and costs of
interventions already in wide use. Routinely collected data about adverse events
of drugs and interactions between them is not enough to evaluate long-term
risks and benefits of different interventions, and more powerful surveillance tools
are needed to guarantee the safety of patients. In addition to data from clinical
trials, data from various health registries could be combined into a pan-European
or regional (Nordic, Central European, Mediterranean, etc) database, forming a
basis for monitoring the outcomes of therapies, vaccination strategies, and other
interventions as well as costs related to them. Such information should be used for
the public interest and would be valuable for policy-makers, health professionals
and patients.

Evidence-based public health actions often face a mismatch between the
importance of the public health problem and the adequacy of evidence on potential
interventions to address the problem. Therefore, research topics and research
funding should be prioritized in correspondence with the needs of the society.

7.3 Implications for future research

The effect of HT on coronary heart disease, dementia and cognition among
younger women and the effect of oestrogen therapy on the risk of breast cancer
have recently been debated. It is unlikely that any future randomised trials would
be large enough to evaluate these risks in younger postmenopausal women or the
risk of oestrogen therapy on breast cancer, which has also been debated. The low
absolute rate of these diseases would require many thousands of women to be
recruited in randomised trials.

Routinely collected data in hospital discharge registries, pharmacy registries,
cancer registries and other databases can be used to support data from randomised
trials quickly and at a relatively low cost (Williams et al, 2003). Thus, register-
based data from different countries could be used to study the effect of HT among
younger women, the effect of ET on breast cancer, and the health outcomes for HT
over long-term use. It would also give an answer to the questions of whether lower
doses and different regimens, or the route of administration would impact the effect
of HT, or if sequential combined therapy or the progestin-releasing intrauterine
system has a different effect than combined continuous HT, or whether HT will
affect morbidity or mortality from premature menopause and premature ovarian
failure, and many others.
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7 Conclusions

Biomedical research can be harnessed to determine the role of biomarkers
on health outcomes, to understand the pathophysiology of the outcomes, and to
study if genetic variants might affect response to HT. Still, further research is not
likely to change the overall estimate of the effect of HT. Health-related quality of
life should be incorporated in the composite risk-benefit ratio for HT, although
it is difficult to evaluate it because of the different measurement tools used,
variations in menopausal symptomatology across cultures, a large placebo effect,
and extrinsic factors that alter women’s responses. More evidence is required of
possible health changes after discontinuation of HT. Besides medical interventions,
the role of lifestyle on health in ageing populations deserves more attention in
health research.
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Appendix 1. Trial organization of the EPHT trial
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Public Health, Finland; Elina Hemminki, National Research and Development
Centre for Welfare and Health, Finland; Sirpa-Liisa Hovi, National Research and
Development Centre for Welfare and Health, Finland; Helle Karro, University
of Tartu, Estonia; Fred Kirss, University of Tartu, Estonia; Mati Rahu, National
Institute for Health Development, Estonia; Tiina Sevon, National Research and
Development Centre for Welfare and Health, Finland; Risto Tuimala, Tampere
University Women’s Clinic, Finland; Piret Veerus, National Institute for Health
Development, Estonia; Sigrid Vorobjov, National Institute for Health Development,
Estonia; Tuula Viidninen, National Research and Development Centre for Welfare
and Health, Finland.

Data Monitoring Committee

Tiiu Aro, Marja Jylhi, Timo Hakulinen (chair), Kaja Rahu.

Trial centres and clinical staff

West Tallinn Central Hospital: Dr. Anne-Mary Rumma, Dr. Reet Sokk, midwives
Eevi Beldsinsky, Piia Reisman;

East-Tallinn Central Hospital: Dr. Zinaida Kuznetshikova, Dr. Reet Laasik, Dr. Tiiu
Miiss, Dr. Reeli Saaron, midwives Made Bambus, Piia Heiman, Oie-Maret Leetberg,
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Appendix 2. Information leaflet sent with the recruitment
questionnaire

Dear lady!

The Gynaecology Clinics of Tallinn and Tartu, the Institute of Experimental and Clinical Medicine and the
Finnish Social and Health Research and Development Centre are jointly investigating the health problems of
Estonian women in postmenopausal and older age, specifically the long-term health effects of
postmenopausal hormone replacement therapy. Investigations performed in other countries have revealed
that hormonal replacement therapy slows down the development of osteoporosis and may decrease the risk
of certain cardiovascular diseases. Further, it is thought that hormonal replacement therapy may increase the
risk of breast cancer, but the adequacy of proof is not clear-cut (you will find a more detailed overview of it
on the reverse page).

Thousands of women aged between 50-64 and selected randomly from the population register are
invited to take part in this study. In order to get reliable results, the participants will be randomly allocated
to receive either hormonal medication, inert medicine (placebo) or no treatment at all (control arm). All the
women wishing to participate in this study, and having no contraindications to hormone replacement therapy,
will have an equal chance to be placed in any of these three treatment arms.

In the event that you give your consent to participate, and you are found to be suitable to take part in
the study, you will have a chance to visit very competent gynaecologists, or receive advice from them via
telephone. The clinical study will last for five years. If you wish, you can withdraw from using the study
medicine or choose to start hormone replacement therapy even if you belong to the control arm. The study
medicine is free of charge for women in the treatment arm. In the course of the trial we ask all the
participants once a year to fill in a short questionnaire. The final health check will take place ten years after
the beginning of the study. The results of the study will definitely help to solve the health problems of older
women and increase their quality of life.

Data derived from the questionnaire and obtained at medical examination will be supplemented later and will
be used for solving women’s health problems and for scientific work. Your name and personal data will not
be made public to anyone. Personal data will be separated from the research data before analyses. Only a few
persons involved in the study can see your personal data.

We highly appreciate if you could answer all the questions in the questionnaire and send it back to us in
the attached envelope. The postage is prepaid, you don’t have to address a stamp to the envelope. Further,
we hope that you will participate in the study investigating the health effects of hormone therapy,
given after the end of menstruations (at least 12 months should have elapsed from the last
menstruation). If — as established by the questionnaire - you are suitable to take part in the study we will
shortly send you an invitation to a gynaecologist’s reception.

If you have additional questions related to the questionnaire or participation in the study then you are
welcome to telephone (22) 514-334 (Dr. Mare Tekkel) between 9.00-12.00 on working days.

We thank you in advance for a pleasant cooperation!

The aim of the study is to investigate the long-term health effects of hormone replacement therapy. We
are trying to find out whether women receiving hormone replacement therapy have more or less certain
diseases than women who do not receive this type of treatment. There is quite limited data available on
whether combined hormone replacement therapy (oestrogens together with progestins) influence the
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incidence of cardiovascular diseases and tumours. In order to prolong women’s lifetime and improve their
quality of life it’s very important to get reliable data about the incidence or prevention of these diseases in
connection with hormone replacement therapy,

During the so-called transitional age, the production of female sex hormones in the ovaries decreases, in
order to maintain the prior hormone levels it is possible to use hormone replacement therapy (usually a
combination of oestrogens and progestins). This type of treatment is indicated for the alleviation of
disturbances associated with transitional age and for prevention of certain diseases.

Oestrogens are female sex hormones produced in the ovaries. In connection with the start of oestrogen
production menstruations begin in teenage girls and they develop the characteristics typical to female sex.
Cessation of menstruations in the middle age is also a sign of decreased oestrogen production.

Oestrogens play an important role in building up our bones. Due to a decrease in oestrogen production, loss
of bone mineral density accelerates a few years after cessation of menstruations. Hormone replacement
therapy slows down the loss of bone mineral density and also helps to prevent osteoporotic fractures
and changes in the vertebral column.

Oestrogens are thought to have certain effects on blood coagulation and plasma lipid concentration - but their
effect on cardiovascular diseases is still not clear. It is assumed that hormone replacement therapy decreases
the risk of myocardial infarction, but may increase the risk of thrombosis for some women. Most conclusions
are derived from studies in which the groups were formed by self-selection. Thus, it is not clear whether the
risk of getting a disease would have been the same without hormone replacement therapy. Random
allocation of women to receive either hormonal medicine, inert medicine (placebo) or no treatment at all
(control arm), and long-term follow-up of these arms will ensure that the conclusions drawn from the results
of the study will be reliable.

Women aged 50-64 have a higher risk for breast cancer than younger women. Long-term replacement
treatment with estrogens may increase this risk in some women. In order to detect possible alterations in
an early stage the breasts of trial participants will be examined as part of each scheduled medical
examination and participants are also taught how to examine their breasts themselves.

Besides oestrogens the hormonal medicine also contains progestins (hormones of the corpus luteum),
which have a protective action towards the endometrium. At the initial stage of treatment progestins can
cause menstruation-like bleeding, but this is not dangerous, it doesn’t require special treatment and usually
disappears within a few months. The intensity of the bleeding can be reduced by increasing progestin’s dose.

Based on available data it can be assumed that the positive effects of hormone replacement therapy
are larger than its possible negative effects. Possible health problems of the women participating in the
trial will be discovered early during regular medical examinations and therefore these are easy to treat.
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Appendix 3. Invitation to the recruitment visit in the
blind sub-trial

Dear participant!

Thank you for having shown interest in taking part in the study investigating the positive and negative effects
of postmenopausal hormone replacement therapy. As you gave your consent to take part in the trial we
kindly ask you to call the number ............... within one week in order to arrange a suitable date for your
medical examination. We thank you in advance for a pleasant cooperation!

Overview of the study course

When you come to the medical examination we kindly ask you to take along your Health Insurance
Fund membership card, packages or prescriptions of the medicines that you are currently using and, if
possible, any other documents related to your disease(s).

At the medical examination you will undergo a thorough gynaecological examination, your general health
state will be evaluated and if necessary, additional investigations will be performed. In doing this we can be
sure that you are not suffering from a disease that is a contraindication for hormone replacement therapy.
The doctor will also examine your breasts and will teach you how to do this yourself at home.

You have been randomly allocated into a group, where some women will receive hormone medicine
and some inert medicine (placebo). If — according to the doctor’s judgement — you will be suitable to
participate in the study and you are still willing to take part then we will ask you to sign a document called
Informed consent. By signing this you will give your permission to us to collect over a 10 year period data
about your health from various sources (ambulatory card, case report form, health databases). This data will
be used only for solving women’s health problems and for scientific work. Your name and personal data will
not be made public to anyone. One copy of the signed Informed consent will be given to you. Only after
signing the Informed Consent will you be finally regarded as a participant in the study and it will appear
whether you will receive hormone medicine or inert medicine (placebo). In order to get reliable data
neither you nor your doctor will know which medicine you will actually receive, you will get to know it only
after five years.

At first you will get medicines for a six-month treatment period. Three months after the initial visit we ask
you to see your study physician again in order to discuss possible problems associated with the treatment.
After six months you will receive medicines for the next half year. In total you will take the study
medicines for five years; the medicines are free of charge to you.

During these five years we ask you to visit your study physician once a year. Every year we will also
send you a short questionnaire and additionally ask you to fill in a card, where you should record all the
health problems you had during the previous year. Filling of these papers is easy and will not take a long
time.

In the course of the trial each participant will belong to the same treatment arm she was initially
allocated. However, all the participants are free to withdraw from taking the study medicines at any time and
to start taking it again. If you decide to stop taking the medicines we ask you to write down the date of
stopping. You will still remain a participant in the study, therefore we ask you to fill in the questionnaire
once in a year. The last health check will take place ten years after the beginning of the study.

We hope that you will take part in the study that deals with such an important women’s health issue —
the health effects of postmenopausal hormone replacement therapy.
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Appendix 4. Invitation to the recruitment visit in the
non-blind sub-trial

Dear participant!

Thank you for having shown interest in taking part in the study investigating the positive and
negative effects of postmenopausal hormone replacement therapy. As you gave your consent to take
part in the trial we kindly ask you to call the number ............... within one week in order to
arrange a suitable date for you for medical examination. We thank you in advance for a pleasant
cooperation!

Overview of the study course

When you come to the medical examination we kindly ask you to take along your Health
Insurance Fund membership card, packages or prescriptions of the medicines that you are
currently using and, if possible, any other documents related to your disease(s).

At the medical examination you will undergo a thorough gynaecological examination, your general health
state will be evaluated and if necessary, additional investigations will be performed. In doing this we can be
sure that you are not suffering from a disease that is a contraindication for hormone replacement therapy.
The doctor will also examine your breasts and will teach you how to do this yourself at home.

You have been randomly allocated into a group, where some women will receive hormone
medicine and some will not. If — according to the doctor’s judgement — you will be suitable to
participate in the study and you are still willing to take part then we will ask you to sign a document
called Informed consent. By signing this you will give your permission to us to collect over a period
of 10 years data about your health from various sources (ambulatory card, case report form, health
databases). This data will be used only for solving women’s health problems and for scientific
work. Your name and personal data will not be made public to anyone. One copy of the signed
Informed consent will be given to you. Only after signing the nformed Consent you will be finally
regarded as a participant in the study and it will appear whether you will receive hormone
medicine or remain in control arm and consequently will not receive treatment.

In the event that you happen to be in a treatment arm you will initially receive medicines for a six-
month treatment period. Three months after the initial visit we ask you to see your study physician
again in order to discuss possible problems associated with the treatment. After six months you will
receive medicines for the next half year. In total you will take the study medicines for five years,
the medicines are free of charge to you.

If you are receiving hormone replacement therapy, then during these five years we ask you to
visit your study physician once in a year. Women belonging to the control arm will visit the
doctor when they feel a need for it. Every year we will also send you a short questionnaire and
additionally we ask you to fill in a card, where you should record all the health problems you had
during the last year. Filling of these papers is easy and will not take a long time.

In the course of the trial each participant will belong to the same treatment arm she was
initially allocated. However, all the participants are free to withdraw from taking the study
medicines at any time and to start taking it again or start the hormone replacement therapy when
belonging to the control arm. If you decide to stop taking the medicines or when being in the
control arm start with hormone replacement therapy, we ask you to write down the stopping or
starting date. In both cases you will still remain a participant in the study, therefore we ask you to
fill in the questionnaire once in a year. The last health check will take place ten years after the
beginning of the study.

We hope that you will take part in the study that deals with so important women’s health
issue — health effects of postmenopausal hormone replacement therapy.
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Appendix 5. Explanatory letter to the trial participants in the
blind arm (after recruitment)

Dear study participant!

Thank you for deciding to take part in a study investigating the positive and negative effects of
postmenopausal hormone replacement therapy. The study will last for ten years. During the first
five years we ask you to take the study medicine, visit your study physician once a year and fill in
the short questionnaire and health status card that will be sent to you.

You have been randomly allocated into a group where women will receive study medicine. In
order to get reliable data neither you nor your doctor will know whether you receive hormone
medicine or inert medicine (placebo). The presence of an inert medicine (placebo) arm is very
important for drawing the right conclusions from the results of the study. You will get to know
which medicine you actually received only after five years.

At first you will get medicines for a six-month treatment period. The medicine should be
taken one tablet daily, preferably in the evening. If you forget to take the tablet, then on the
next day still take one tablet. Three months after the initial visit we ask you to see your study
physician again. After six months you will receive medicines for the next half year. During four
consecutive years we ask you to visit your study physician and receive the study medicine once a
year. The last health check will take place ten years after the beginning of the study. If you have
additional questions during therapy then please call the study nurse at the number on the visit
invitation. If you wish, you can always turn directly to the study physician also.

If the time from your last menstruation is less than three years, hormone replacement therapy
may cause menstruation-like bleeding. To prevent this, the doctor will prescribe for you progestin
(corpus luteum hormone), which should also be taken in the form of one tablet daily. If you
still experience bleeding and it disturbs you or if it is heavy, then please contact your study
physician. In certain cases, progestin may cause headache, tenderness of breasts, flatulence, nausea
or cramps in legs, and oestrogens can cause retention of fluid in the body. These adverse effects
usually diminish or disappear after some months of treatment.

Hormone replacement therapy is usually well tolerated and adverse events are rare. However, if you
experience any unexpected health problem, then please inform your study physician. In case you
develop persistent headache together with vision disturbances, swelling or pain in one hand or leg,
breathing difficulty or any other serious health problem, then please seek instant medical aid. Later
please always inform your study physician of it also.

As oestrogen therapy can slightly increase the risk of breast cancer, we suggest you to self-examine
your breasts once a month during the treatment period and record the examination date on the
Breast Examination Card. 1f you notice any alterations in your breasts, then please immediately
contact your study physician. In order to evaluate your health status during the study more
precisely, we ask you to fill in the Health Status Card. Please send the completed card back to us
once a year together with the annual questionnaire.

If you decide to stop the treatment or you are forced to do it due to adverse effects, we ask you to
record the date when you took the last tablet and later write it down in the annual
questionnaire. If you start the therapy again, the date should also be recorded. For the success of
the study it is important for us to know these dates. Nevertheless, whether you use the medicine or
not, we still ask you to fill in annual questionnaires.
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If during the therapy you are going to have medical investigations or receive some other treatment,
then please inform the doctor that you are participating in a hormone replacement therapy
study and that you are receiving a medicine that might contain oestrogens. Consult your study
physician regarding the treatment continuation also before major elective surgery.

Your doctor is:

D) SR telephone: ......ccoccovvieennee

We hope that our pleasant cooperation will continue!
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Appendix 6. Explanatory letter to trial participants in the
control arm of the non-blind sub-trial (after recruitment)

Dear study participant!

Thank you for deciding to take part in a study investigating the positive and negative effects of
postmenopausal hormone replacement therapy. The study will last for ten years.

You have been randomly allocated into a control arm where women will not receive
treatment. The presence of the control arm is very important for drawing the right conclusions
from the results of the study.

During the first five years we ask you to fill in a short annual questionnaire and health status card
that will be sent to you. Every two years it is advisable to take analyses from the cervix of the
uterus; women participating in the study can do it at their study physician. If needed, you can
always turn to the study physician.

If you have additional questions during the study, then please call the study nurse at the
number on the visit invitation. If you wish, you can always turn directly to the study physician
also.

We suggest you to self-examine your breasts once a month during the study period and record the
examination date on the Breast Examination Card. If you notice any alterations in your breasts,
then please immediately contact your study physician. In order to evaluate your health status
during the study more precisely, we ask you to fill in the Health Status Card. Please send the
completed card back to us once a year together with the annual questionnaire.

If you decide to start hormone replacement therapy, we ask you to record the start date and
later write it down in the annual questionnaire. If you stop the therapy, the date should also be
recorded. For the success of the study it is important for us to know these dates. Irrespective of
whether you use the medicine or not, we still ask you to fill in annual questionnaires and the Health
Status Card.

Your doctor is:

Dr. oo telephone: ........cccveveeeee.

We hope that our pleasant cooperation will continue!
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Appendix 7. Explanatory letter to trial participants in the HT
arm of the non-blind sub-trial (after recruitment)

Dear study participant!

Thank you for deciding to take part in a study investigating the positive and negative effects of
postmenopausal hormone replacement therapy. The study will last for ten years. During the first
five years we ask you to take the study medicine, visit your study physician once a year and fill in
the short questionnaire and health status card that will be sent to you.

You have been randomly allocated into a group where women will receive hormone
replacement therapy.

At first you will get medicines for a six-month treatment period. The medicine should be
taken one tablet daily, preferably in the evening. If you forget to take the tablet, then the next
day still take one tablet. Three months after the initial visit we ask you to see your study
physician again. After six months you will receive medicines for the next half year. During the
next four consecutive years we ask you to visit your study physician and receive the study medicine
once a year. The last health check will take place ten years after the beginning of the study. If you
have additional questions during therapy then please call the study nurse at the number on
the visit invitation. If you wish, you can always turn directly to the study physician also.

If the time from your last menstruation is less than three years, hormone replacement therapy
may cause menstruation-like bleeding. To prevent this, the doctor will prescribe for you progestin
(corpus luteum hormone), which should also be taken one tablet daily. If you still experience
bleeding and it disturbs you or if it is heavy, then please turn to your study physician. In certain
cases progestin may cause headache, tenderness of breasts, flatulence, nausea or cramps in legs,
estrogens can cause retention of fluid in the body. These adverse effects usually diminish or
disappear after some months of treatment.

Hormone replacement therapy is usually well tolerated and adverse events are rare. However, if you
experience any unexpected health problem, then please inform your study physician. In case you
develop persistent headache together with vision disturbances, swelling or pain in one hand or leg,
breathing difficulty or any other serious health problem, then please seek instant medical aid. Later
please always inform your study physician of it also.

As oestrogen therapy can slightly increase the risk of breast cancer, then we suggest you self-
examine your breasts once a month during the treatment period and record the examination date on
the Breast Examination Card. 1f you notice any alterations in your breasts, then please
immediately contact your study physician. In order to evaluate your health status during the study
more precisely, we ask you to fill in the Health Status Card. Please send the completed card back
to us once a year together with the annual questionnaire.

If you decide to stop the treatment or you are forced to do so due to adverse effects, we ask you
to record the date when you took the last tablet and later write it down in the annual
questionnaire. If you start the therapy again, the date should also be recorded. For the success of
the study it is important for us to know these dates. Irrespective of whether you use the medicine or
not, we still ask you to fill in annual questionnaires.

If during the therapy you are going to have medical investigations or receive some other treatment,
then please inform the doctor that you are participating in hormone replacement therapy
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study and that you are receiving a medicine that contains oestrogens. Also consult your study
physician regarding the treatment continuation before major elective surgery.

Your doctor is:

Dr. e, telephone: .........cccoveennne

We hope that our pleasant cooperation will continue!
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Appendix 8. Informed consent

I hereby confirm that I am fully aware of the course of the clinical trial investigating the benefits
and risks of postmenopausal hormone replacement treatment, and I agree to participate in this trial.

I have understood that I am allowed to stop taking the trial medication at any time. If I stop using
the trial drugs, I will still visit the trial physician for annual medical check-ups.

I also hereby give my permission to the research team to use my personal health data through
various sources (outpatient and inpatient records and health databases).

Tallinn date /month /year

Tartu

Woman's signature Doctor’s signature
Name /capital letters/ Name /capital letters/

Woman’s ID code
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Appendix 9. Recruitment questionnaire in the EPHT trial
(except the pilot study)

Climacteric and women’s health — recruitment questionnaire
Study number
Please answer all questions. Encircle the number before the most suitable answer or after it or write your answer to the
empty space provided.

1. Your place of residence

1. Tallinn

2. Harjumaa
3. Tartu

4. Tartumaa
5. Other

2. Your education
1. Preliminary

2. Basic

3. Secondary

4. Vocational

5. Higher

6. Scientific degree

No, I am retired
No, | am a housewife

3. Do You work at the moment?
1.
2.
3. No, I am unemployed

4. Yes, ldo
4. Your marital status
1. Single
2. Married, cohabiting
3. Divorced
4. Widow

Your birthdate: day/month/year
Your nationality:

Your height: cm

Your present weight: kg
Do You have health insurance?
1. No

2. Yes

©o~No O,

10. Are Your menstrual periods over?
1. No
2. Yes, the last period was 6-12 months ago
3. Yes, the last period was more than 12 months ago

11. When was Your last period? Year/month

86  The Impact of Postmenopausal Hormone Therapy Research Report 168
on Health and Use of Health Services STAKES 2007



Appendixes

12. Did You have any of the following symptoms in last two weeks?

Yes | do not know

P
o~ o

dizzy spells (1)

lack of energy (2)

diarrhoea or constipation (3)
irritability (4)

persistent cough (5)

feeling blue or depressed (6)
backache (7)

upset stomach (8)

headache (9)

cold sweats (10)
aches/stiffness in the joints (11)
shortness of breath (12)

hot flashes (13)

sore throat (14)

trouble sleeping (15)

loss of appetite (16)

fluid (water) retention (17)
menstrual disorders

P R R R R R R R R R R R R R R R
NNV NN RNNDNDMNRNDRNODNDNNRNDNDND
W W W W WwWwWWWwWwWwwWwwwoww w

13. Which of these symptoms bother(ed) you (Write here the numbers of the symptoms above which bothered
you) _

14. Did You use hormone therapy (oestrogens or oestrogens plus progestogens) in the last 6 months (excluding
contraceptive pills)?
1. No
2. Yes
3. 1 do not know

15. The name of the hormone therapy regimen You used in past 6 months (either pills, injections, transdermal
patches or gel)?
1. I have not used HT

3. 1 do not know

16. Have You ever been diagnosed as having had
No Yes Year Month I do not know
Myocardial infarction
Hepatitis or functional liver disorders
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17. Has Your doctor ever diagnosed You as having had
No Yes I do not know
Brain infarction
Pulmonary embolism
Deep vein thrombosis
Porphyria
Endometriosis

18. Have You ever had any of the following tumours?

No Yes I do not know
Endometrial cancer
Ovarian cancer
Breast cancer
Cancer at any other site
Benign brain tumour
19. Have You had a hysterectomy?
No
Yes
I do not know
20. Has Your mother, daughter or sister been diagnosed as having breast cancer?
No Yes I do not have I do not know
asister a daughter
Mother 1
Daughter 1 2 4
Sister 1 2 4 3

21. Dol/did You smoke?
1. No
2. Yes. | do
3. Yes, | did earlier

22. Do You wish to participate in the hormone therapy trial described in the leaflet that is attached to the
questionnaire?

No
Yes, my contact data is the following

Name/address/phone at home, at work

If You have any questions related to the participation in the trial, please contact Dr Mare Tekkel by phone 514334 on
workdays from 9 to 12 a.m.
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23. If You wish to participate in the trial and live in Tallinn or Harju county, do You prefer to join the trial at
1. East Tallinn Central Hospital
2. West Tallinn Central Hospital
3. 1 do not have any preferences

If You are eligible for participation, we will try to take your preference into consideration. Women from Tartu and
Tartu County can join the trial at Tartu University Clinic.

Date of filling in the questionnaire: day/month/year

If You wish to add something important about climacteric or hormone therapy, You can do it here. Thank You for
filling in the questionnaire!
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Appendix 10. First year questionnaire in the EPHT trial
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MENOPAUSE AND WOMEN'S HEALTH

Dear respondent. Typically circle only one option, the one which most closely corresponds to your view or situation.
Those questions in which you may choose more than one alternative are indicated

1. Study number _ __ __ _
2.Yourbirthday _ _ _ _ ____
dd mm yy

HEALTH

3. How do you assess your current health
very good

good

average

satisfactory

bad

very bad

o g~ wh e

4. In the past 12 months have you been found to have any of these diseases as diagnosed by a physician (if yes,
circle the alternative, you may choose more than one alternative)

No Yes Do not know

myocardial infarction

angina pectoris

heart failure

any type of stroke including TIA
gall-bladder disease

diabetes mellitus

bone fracture(s)

3

N o g~ w NP
L
W W W W W

2
2
2
2
2
2
2

which?

8. other diseases 1 2 which?
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5. In the past 12 months have you been found any of these symptoms

No Yes
1. sudden loss of vision 2
2. diplopia 2
3. other symptoms 2which
4.  confinement to wheel chair 1 2

6. Have you within the last 4 weeks used any prescription medicines

1. No,

2. Yes, What are the names of the medicines?

7. Have you had any of the following operations within the past 12 months?

You may choose more than one alternative.

1. Oophorectomy one side,
1 No
2 Yes, when? Month and year

Why was it performed?

3 | do not know,

2. Oophorectomy both sides
1 No
2 Yes, when? Month and year

Why was it performed?

3 1 do not know,

3. Hysterectomy,
1 No
2 Yes, when? Month and year

Why was it performed?

3 1 do not know,
Was the hysterectomy
1. Total
2 subtotal
3 1 do not know,

4. Operation on breast

1 No
2 Yes, when? Month and year Why was it performed?
3 1 do not know,
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8. Have you had vaginal bleeding within past 12 months?
1. No
2. Yes, how many times?

8.A Was the bleeding bothersome?

1. Yes
2. No

9. During the past 12 months | have had pains during intercourse?
1. No
2. Yes
3. I have had no intercourse

10. Have you ever used p-pills?
1. No
2. Yes
3. 1 do not remember

11. How many times have you given birth:

12. Your current weight kg

13. How much do you exercise during your free-time?
1. Notatall

A little

Somewhat

Rather a lot

A lot

g~ wDd

14. Have you within the past 2 weeks had the following symptoms or trouble ?

No Yes
dizzy spells (1) 1 2
lack of energy (2) 1 2
diarrhoea or constipation (3) 1 2
irritability (4) 1 2
persistent cough (5) 1 2
feeling of blue or depressed (6) 1 2
backaches (7) 1 2
upset stomach (8) 1 2
headaches (9) 1 2
cold sweats (10) 1 2
aches/stiffness in the joints (11) 1 2
shortness of breath (12) 1 2
hot flashes (13) 1 2
sore throat (14) 1 2
trouble sleeping (15) 1 2
loss of apetite (16) 1 2
fluid (water) retention (17) 1 2
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15. Which of these symptoms bother(ed) you (Write here the numbers of the symptoms above which bothered you)

HEALTH SERVICES USE

16. How many times have you seen the study physician in her/his office for the initial examinations to join the trial
times

17. In the past 12 months, how many times have you seen the study physician?
1. 1 visited his/ her office
1. None

2. times

2. ldiscussed with him/her over phone
1. None

2. __ times

3 I consulted him/her somewhere else
1. None

2. times, where?

18. What were the reasons for these contacts to the study physician mentioned in the question above

1. There were no extra contacts
2. Times

19. In the past 12 months how many times have you seen other physicians (excluding dentist)
1. [l visited his/her office
1.  None

2. times

2. Aphysician made a home visit

1. None
2. times
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3. ldiscussed with him/her over phone
1. None
2. __ times

20. What were the reasons for these visits or telephone contacts to a physician other than study physician?

21. In the past 12 months, have you been in a hospital ward over night?

no
Yes ____ times, in total days
Hospital’s name
reason

Hospital’s name
reason

22. In the past 3 months how many days have you been so sick that you could not go to work or do your normal duties
at home?

1. Notatall
2. days

TRIAL

23. Do you belong to the trial group which
1. Gets hormone treatment or placebo (blind arm)
2. Gets hormone treatment (non-blind arm)
3. Gets no treatment (non-blind arm)
4. 1 do not know

24. When you decided to join the trial which trial group did you wish to get
1. Hormone treatment
2. No treatment
3. I'had no prior wish
4. 1do not remember

94  The Impact of Postmenopausal Hormone Therapy Research Report 168
on Health and Use of Health Services STAKES 2007



Appendixes

The next questions 25-32 are only for those women who have received trial drugs. Women in the control group,
who have not received trial drugs, please leave these questions without answer and go straight to question 33.

25. If you belong to the blind arm, do you think you get
1 Hormone treatment
2. Placebo
3. It does not matter
4. 1 do not know

26. If you belong to the blind arm, do you wish your drug to be
1. Hormone treatment
2. Placebo
3. 1 donot know
4. It does not matter

27. During the past 12 months, have you stopped taking trial drugs
1. no
2. yes
what were you reasons for it
3. I have not even started using them,
what were your reasons for it

28. If you stopped the trial drugs have you started using them again?

No
Yes

29. Have you during the past 4 weeks taken trial drugs

1. No
2. Yes, (almost) every day
3. Yes, every now and then

30. If you have within the past 4 weeks taken trial drugs less than advised what were the reasons?
1. 1did not get any trial drugs

Pills were too few

| did not consider them necessary

I have forgotten

| have got side effects

something else

I do not know

No oo~ wN
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31. Have the trial drugs caused you side effects
1. no
2. yes, what

32. Have the trial drugs had some positive consequences
1. No
2. Yes, what

33. If you belong to the control group where women did not get trial drugs, have you used hormone replacement

therapy?
1. No
2. Yes

34. Why did you want to join the trial (you may choose more than one alternative)

To facilitate research in Estonia

To help Estonian women in the future

To get drugs for free

To get better health care

To get better access to a gynaecologist

To get help with my menopausal symptoms
To get the annual physician's examination
Other, what

© N OO~

35. Which kind of views has your partner taken about your participation in this trial
I do not (currently) have a partner

He disagrees

He agrees

He does not care

He does not know

Something else

o 0k~ wbdh PR
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1. No
2. Would have wanted more information about
3. Yes

37. Have you got enough information that you were interested in from the midwife

4. No
5. Would have wanted more information about
6. Yes

38. Have you got enough information that you were interested in from the study physician

7. No
8. Would have wanted more information about
9. Yes

39. Do you have any suggestions how we can make the trial better

1. No
2. Yes
How

40. Do you participate in some other research study
yes, which
no

LIFE SITUATION

41. Are you currently in paid work
1. No, | am retired
No, I am unemployed/ looking for a job
Yes, | am in paid work outside home
Yes, | am working at home
Something else,
specify

g > wn

42. What is your current marital status
1. Single

Married

Cohabitant

Divorced

Widow

o~ wn
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43. If you are married or a cohabitant, what is your partner’s age: years

44. Who is/are living with you in the same household? Encircle the right alternative(s) (you may choose more than one
alternative)

I live alone

Husband or cohabitant

Child/children

My own parent(s)

My husband’s/cohabitant’s parent(s)

Others, who?

o g wDn e

45. How many rooms do you have in your residence (kitchen included):
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Do you think that the following corresponds with your view/are true?

46. It is a relief for me that | do not have to be afraid of pregnancy any more.

a s wDn e

47. It is sad that | do not have the possibility for pregnancy any more.

g~ own e

| totally agree

| somewhat agree

I don't know

| somewhat disagree
| totally disagree

| totally agree

| somewhat agree

I don't know

| somewhat disagree
| totally disagree

48. My partner thinks that my problems are due to climacteric

g~ wn e

| totally agree

| somewhat agree

I don't know

| somewhat disagree
| totally disagree

49. In my age sexual life is not so important any more.

1.

o 0~ wDd
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I do not have a husband/cohabitant
| totally agree

| somewhat agree

I don't know

| somewhat disagree

| totally disagree
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50. Women’s Health Questionnaire
please indicate how you are feeling now, or how you have been feeling in the past few days, circle the appropriate
answer in every row.

Yes Yes No No
definitely sometimes not much not at all
1. I wake early then sleep badly for the rest of the night 1 2 & 4
2. I get very frightened or panic feelings for apparently no reason at 1 2 & 4
all
3. I feel miserable and sad 1 2 3 4
4, I feel anxious when I go out of the house on my own 1 2 3 4
5. T have lost interest in Things 1 2 3 4
6. I get palpitations or a sensation of ‘butterflies” in my stomach or 1 2 3 4
chest
7. I still enjoy the things I used to 1 2 3] 4
8. I feel life is not worth living 1 2 3 4
9. I feel tense or “‘wound up’ 1 2 3 4
10. Ihave a good appetite 1 2 3 4
11. Tam restless and can’t keep still 1 2 3 4
12. Iam more irritable than usual 1 2 3 4
13. I worry about growing old 1 2 3 4
14.  Ihave headaches 1 2 3 4
15. I feel more tired than usual 1 2 3 4
16. Ihave dizzy spells 1 2 3 4
17. My breasts feel tender and uncomfortable 1 2 3 4
18. I suffer from backache or pains in my limbs 1 2 3 4
19. TIhave hot flushes 1 2 3 4
20. Iam more clumsy than usual 1 2 3 4
21. 1 feel full of pride 1 2 3 4
22. Ihave abdominal cramps or discomfort 1 2 3 4
23. I feel sick or nauseous 1 2 3 4
24.  Thave lost interest in sexual activity 1 2 3 4
25. Thave feelings of well-being 1 2 3 4
26. I have heavy periods 1 2 3 4
27. I suffer from night sweats 1 2 3 4
28. My stomach feels bloated 1 2 3 4
29. Thave difficulty in getting off to sleep 1 2 3 4
30. I often notice pins and needles in my hands and feet 1 2 3 4
31. Iam satisfied with my current sexual relationship (please omit if 1 2 3 4
not sexual active)
32. Ilack pride in myself 1 2 3] 4
33. Thave difficulty in concentrating 1 2 3 4
34.  Asaresult of vaginal dryness sexual intercourse has become 1 2 3 4
uncomfortable (please omit if not sexual active)
35. Ineed to pass urine/water more frequently than usual 1 2 3 4
36. My memory is poor 1 2 3 4
37. I am happy with the way I look 1 2 3 4
38. I wish I was someone else 1 2 3 4
39. I feel I have lots of good qualities 1 2 3 4

D:\Data\HORMOONITRIAL\KOKOUSASIAKIRJAT\KOKOUS191099\WHQ&SEST.doc

51. Date of completing the questionnaire _ _

dd mm yy

Thank you very much for your co-operation and using your time to fill this questionnaire.
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Appendix 11. Second year questionnaire in the EPHT trial

MENOPAUSE AND WOMEN'S HEALTH

Dear respondent. typically circle only one option, the one which most closely corresponds to your view or situation.
Those questions in which you may choose more than one alternative are indicated

1. Study number __
2.Yourbirthday _ _ __ _
dd mm yy

HEALTH

3. How do you assess your current health
1. very good
2. good
3. average
4. satisfactory
5. poor
6. very poor

4. In the past 12 months have you been found to have any of these diseases as diagnosed by a physician (if yes,
circle the alternative, you may choose more than one alternative)

No Yes Do not know

myocardial infarction

angina pectoris

heart failure

any type of stroke including TIA
gall-bladder disease

diabetes mellitus

bone fracture(s)

e T =
W oW W W W W

2
2
2
2
2
2
2

N o g~ WD R

which?

8. other diseases 1 2 which?
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5. In the past 12 months have you had any of these symptoms

No
sudden loss of vision 1
diplopia 1
other symptoms 1
4.  confinement to wheel chair 1

6. Have you within the last 4 weeks used any prescribed medicines

1. No,

2. Yes, What are the names of the medicines?

Yes

2

2

2which ___

7. Have you had the following operations within the past 12 months?

You may choose more than one alternative.

1. Oophorectomy one side,
1 No
2 Yes, when? Month and year

Why was it performed?

3 1 do not know,

2. Oophorectomy both sides
1 No
2 Yes, when? Month and year

Why was it performed?

3 | do not know,

3. Hysterectomy,
1 No
2 Yes, when? Month and year

Why was it performed?

3 1 do not know,
Was the hysterectomy
1. Total
2 subtotal
3 I do not know,

4. Operation of breast

1 No
2 Yes, when? Month and year Why was it performed?
3 I do not know,

8. Have you had menstrual bleeding within past 12 months?
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1. No
2. Yes, how many times? ,
Was the bleeding bothersome?

1 No
2 Yes
9. Your current weight kg

10. How much have you exercised during your free-time within past 3 months?
1. Notatall

A little

Somewhat

Rather much

Much

gk~ wnN

11. Have you within the past 2 weeks had following symptoms or trouble ?

No Yes
dizzy spells (1) 1 2
lack of energy (2) 1 2
diarrhoea or constipation (3) 1 2
irritability (4) 1 2
persistent cough (5) 1 2
feeling of blue or depressed (6) 1 2
backaches (7) 1 2
upset stomach (8) 1 2
headaches (9) 1 2
cold sweats (10) 1 2
aches/stiffness in the joints (11) 1 2
shortness of breath (12) 1 2
hot flashes (13) 1 2
sore throat (14) 1 2
trouble sleeping (15) 1 2
loss of apetite (16) 1 2
fluid (water) retention (17) 1 2

12. Which of these symptoms bother(ed) you (Write here the numbers of the symptoms above which bothered you)
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USE OF HEALTH SERVICES

13. In the past 12 months how many times have you seen the study physician

14.What were the reasons for these visits to the study physician?

15. In the past 12 months how many times have you seen other physicians (excluding dentist)

16.What were the reasons for these visits to other physicians?

17. In the past 12 months, have you been in a hospital ward over night?

1. no
Yes __ times, in total days
Hospital’s name
reason

Hospital’s name
reason

18. In the past 3 months how many days have you been so sick that you could not go to work or do your normal
duties at home?
1. Notatall
days

TRIAL

19. During the past 12 months, have you stopped taking trial drugs
1. no
2. yes, = 19B. when? = /

month / year
what were you reasons for it
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3. I have not even started using them,
what were your reasons for it
4. | belong to the control group where trial drugs are not used.

20. If you stopped the trial drugs have you started using them again?

1. No
2. Yes

21. Have been taking the trial drugs during the past 4 weeks?

No

Yes, (almost) every day

Yes, every now and then

| belong to the control group where trial drugs are not used

el A

22. If you have within the past 4 weeks taken trial drugs less than advised what were your reasons for this? You can
choose several alternatives.

I did not get any trial drugs

Pills were too few

I did not consider them necessary

I have forgotten

I have had side effects

something else

AR o

I do not know
. | have taken trial drugs according to advice

o N

23. Have the trial drugs caused you side effects

1. no
2. yes, 23.B what? encircle the suitable alternatives (you may choose many)
1. vaginal bleeding
2. weight loss
3. weight gain
4.  mastodynia
5. vaginal discharge
6. nausea
7. other, what

24. Have the trial drugs had some positive consequences
1. no
2. yes, 24.B what? encircle the suitable alternatives (you may choose many)
1. menopausal symptoms disappeared
2. weight loss

Research Report 168 The Impact of Postmenopausal Hormone Therapy 105
STAKES 2007 on Health and Use of Health Services



Appendixes

better mood

better sleep

sexual life improved
health status improved

| feel myself well/normally
Cannot say

Other, what

© 0N 0w

25. If you belong to the control group (where women did not get trial drugs), have you used hormone replacement
therapy?
1. No
2. Yes.Givethetime=23.B From__ / to__ |
mo year mo  year
23.C What were the reasons to start (You may choose several)
1. Hot flushes
Sleeping disorders
Dryness of vagina
Doctor advised
Other, what

g~ wn

26. Do you have any suggestions how we can make the trial better?
1. No
2. Yes, = 26B. Which?

27. Do you participate in some other research study

. No
2. Yes, = 27B. Which

CURRENT LIFE SITUATION

28. Are you currently in paid work

1. Yes, I amin paid work outside home
Yes. | am doing paid work at home
No, | am retired
No, | am unemployed/ looking for a job
No, I am a housewife

a s~ w N
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6. Something else,
specify

29. What is your current marital status
Single

Married

Cohabitant

Divorced

Widow

a s~ wDd e
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Finally we ask you to answer the questions on your general health status and daily living. Please encircle the statements
which best describe your health state today. (only one alternative in each question)

30. Mobility
1. I have no problems in walking about
2. | have some problems in walking about
3. I am confined to bed

31. Self-Care
1. I have no problems with self-care
2. | have some problems washing or dressing myself
3. | am unable to wash or dress myself

32. Usual Activities (e.g. work, study, housework, family or leisure activities)
1. I have no problems with performing my usual activities
2. | have some problems with performing my usual activities
3. lam unable to perform my usual activities

33. Pain/Discomfort
1. I have no pain or discomfort
2. | have moderate pain or discomfort
3. | have extreme pain or discomfort

34. Anxiety/Depression
1. 1 am not anxious or depressed
2. | am moderately anxious or depressed
3. | am extremely anxious or depressed
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Best
imaginable
health state

100
To help people say how good or bad a health state is, we
have drawn a scale (rather like a thermometer) on which
the best state you can imagine is marked 100 and the sFo
worst state you can imagine is marked 0.
We would like you to indicate on this scale how good or
. . .. 840
bad your own health is today, in your opinion. Please do
this by drawing a line from the box below to whichever
point on the scale indicates how good or bad your health e
state is today.
640
540
Your own 440
health state
today
340
20
140
0
Worst
imaginable

health state

36.
The questionnaire was filled in: date/month/year
Thank you for filling in the questionnaire and for the pleasant co-operation!
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Appendix 12. Third year questionnaire in the EPHT trial

Coar
smua\-}')

MENOPAUSE AND WOMEN'S HEALTH
Third year questionnaire

Dear respondent. Typically circle only one option, the one which most closely corresponds to your view or situation.
Those questions in which you may choose more than one alternative are indicated

1. Study number _
2.Your birthday _
dd mm yy

HEALTH

3. How do you assess your current health
1. very good
2. good
3. average
4. satisfactory
5. poor
6. very poor

4. In the past 12 months have you been found to have any of these diseases as diagnosed by a physician (if yes,
circle the alternative, you may choose more than one alternative)

No Yes Do not know

myocardial infarction

angina pectoris

heart failure

any type of stroke including TIA
gall-bladder disease

diabetes mellitus

bone fracture(s)

I A
e S SN
W oW W W W w

2
2
2
2
2
2
2

which?

8. other diseases 1 2 which?
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No Yes
1. sudden loss of vision 2
2. diplopia 2
3. other symptoms 2which
4.  confinement to wheel chair 1 2

6. Have you within the last 4 weeks used any prescribed medicines

1. No,

2. Yes, What are the names of the medicines?

7. Have you had the following operations within the past 12 months?

You may choose more than one alternative.

1. Oophorectomy one site,
1 No
2 Yes, when? Month and year

Why was it performed?

3 1 do not know,

2. Oophorectomy both sites
1 No
2 Yes, when? Month and year

Why was it performed?

3 | do not know,

3. Hysterectomy,
1 No
2 Yes, when? Month and year

Why was it performed?

3 1 do not know,
Was the hysterectomy
1. Total
2 subtotal
3 I do not know,

4. Operation on breast

1 No
2 Yes, when? Month and year Why was it performed?
3 1 do not know,

8. Have you had vaginal bleeding within past 12 months?

Research Report 168
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1. No
2. Yes, how many times? ,
Was the bleeding bothersome?

1 No
2 Yes
9. Your current weight kg

10. How much have you exercised during your free time within the past 3 months?
1. Notatall

A little

Somewhat

Rather much

Much

a s~ wn

11. Have you within the past 2 weeks had the following symptoms or troubles?

No
dizzy spells (1) 1 2
lack of energy (2) 1 2
diarrhoea or constipation (3) 1 2
irritability (4) 1 2
persistent cough (5) 1 2
feeling of blue or depressed (6) 1 2
backaches (7) 1 2
upset stomach (8) 1 2
headaches (9) 1 2
cold sweats (10) 1 2
aches/stiffness in the joints (11) 1 2
shortness of breath (12) 1 2
hot flashes (13) 1 2
sore throat (14) 1 2
trouble sleeping (15) 1 2
loss of appetite (16) 1 2
fluid (water) retention (17) 1 2
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USE OF HEALTH SERVICES

13. In the past 12 months how many times have you seen the study physician times

14. What were the reasons for these visits to the study physician?
1. There were no extra visits
2.

15. In the future, would you like to receive an invitation to the study physician with a fixed date and time?
1no

2 yes

16. In the past 12 months how many times have you seen other physicians (excluding dentist)
1. Not once
2. times

17.What were the reasons for these visits to other physicians?

18. Have you had a mammogram within the past 12 months?
1no
2 yes
18.A
1 the finding was normal

2 | was referred for further investigations

19. In the past 12 months, have you been in a hospital ward over night?

1. no
2. Yes ____ times, in total days
Hospital’s name
reason
Hospital’s name
reason
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20. In the past 3 months how many days have you been so sick that you could not go to work or do your normal
duties at home?

1. Notatall
days

TRIAL

21. During the past 12 months, have you stopped taking trial drugs

1. no
2. yes, = when? Year and month what were your reasons for the interruption
?

3. I have not even started using them,
what were your reasons for it
4. 1 belong to the control group where trial drugs are not used.

22. If you stopped the trial drugs have you started using them again?

1. No
2. Yes

23. If you belong to the control group (where women did not get trial drugs), have you used hormone replacement
therapy?

1. No

2. Yes.Givethetime=>From__ / to__ |

mo year mo  year
23.A=>» What were the reasons to start (You may choose several)

Hot flushes
Sleeping disorders
Vaginal dryness
Doctor advised
Other, what

gk~ wDn PR

24. What were your expenses in the trial during past 12 months?

11 spent working hours (my salary is__)
2 | spent hours of my spare time
3 My friends or relatives spent working hours
4 My friends or relatives spent hours of their spare time
5 1 spent
24.A 1 fortransportation
2 for phone calls
3 for napkins

4 other expenses, what
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25. Do you participate in some other study

. No
2. Yes, = 27B. Which

26. EuroQoL Visual Analogue Scale

27. The questionnaire was filled in date/month/year
Thank you!
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Appendix 13. Final (fourth year) questionnaire in the EPHT trial

MENOPAUSE AND WOMEN'S HEALTH
Fourth year questionnaire

Dear respondent. Typically circle only one option, the one which most closely corresponds to your view or situation.
Those questions in which you may choose more than one alternative are indicated

1. Study number _
2.Yourbirthday __ __
dd mm yy

HEALTH

3. How do you assess your current health
very good

good

average

satisfactory

poor

very poor

S o

4. In the past 12 months have you been found to have any of these diseases as diagnosed by a physician (if yes,
circle the alternative, you may choose more than one alternative)

No Yes Do not know

1. myocardial infarction 1 2 3
2. angina pectoris 1 2 3
3. heart failure 1 2 3
4. any type of stroke including TIA 1 2 3
5. gall-bladder disease 1 2 3
6. diabetes mellitus 1 2 3
7. bone fracture(s) 1 2 which?

8. other diseases 1 2 which?
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5. In the past 12 months have you had any of these symptoms

No Yes
sudden loss of vision 2
diplopia 2
other symptoms 2 which ___
4. confinement to wheel chair 1 2

6. Have you within the last 4 weeks used any prescribed medicines

1. No,

2. Yes, What are the names of the medicines?

7. Have you had the following operations within the past 12 months?

You may choose more than one alternative.

1. Oophorectomy one side,
1 No
2 Yes, when? Month and year

Why was it performed?

3 I do not know,

2. Oophorectomy both sides
1 No
2 Yes, when? Month and year

Why was it performed?

3 I do not know,

3. Hysterectomy,
1 No
2 Yes, when? Month and year

Why was it performed?

3 1 do not know,
Was the hysterectomy
1. Total
2 Subtotal
3 ldo not know,

4. Operation on breast
1
2 Yes, when? Month and year

No
Why was it performed?

3 1 do not know,
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8. How old you were when your first child was born
1. yrs
2. | have not given birth

9. Have you had vaginal bleeding within past 12 months?
1. No
2. Yes, how many times

9.A Was the bleeding bothersome?
1. Yes
2. No

10. Your current weight kg

11. How much have you exercised during your free-time within the past 3 months?
1. Notatall

A little

Somewhat

Rather much

Much

g s~ W

12. Have you within the past 2 weeks had following symptoms or troubles?
(if yes, circle the alternative, you may choose more than one alternative)

No Yes
dizzy spells (1) 1 2
lack of energy (2) 1 2
diarrhoea or constipation (3) 1 2
irritability (4) 1 2
persistent cough (5) 1 2
feeling of blue or depressed (6) 1 2
backaches (7) 1 2
upset stomach (8) 1 2
headaches (9) 1 2
cold sweats (10) 1 2
aches/stiffness in the joints (11) 1 2
shortness of breath (12) 1 2
hot flashes (13) 1 2
sore throat (14) 1 2
trouble sleeping (15) 1 2
loss of appetite (16) 1 2
fluid (water) retention (17) 1 2

13. Which of these symptoms have disturbed you? Please, write here the number in brackets of the disturbing
symptom/s.
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14. At the end of the day do you feel emotionally exhausted?

1

2
3
4

never or almost ever
rather seldom

Rather often

Always or almost always

15. At the end of the day do you feel physically exhausted?

1

2
3
4

never or almost ever
rather seldom

Rather often

Always or almost always

16. During the past two weeks

sometimes usually  always

Have you had difficulties in finding the right word? 1 2
Have you had difficulties tracking what is being said in a 1 2
conversation?
Have you easily forgot things just told to you?
Have you missed appointments, meetings, deadlines?
USE OF HEALTH SERVICES
17. In the past 12 months how many times have you seen the study physician
18. What were the reasons for these visits to the study physician?
1. There were no extra visits
2.
19. In the past 12 months how many times have you seen other physicians (excluding dentist)
1. Not a single time
2. times
20. What were the reasons for these visits to other physicians?
21. In the past 12 months have you had a mammogram examination?
1.
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2. Yes=> 21A
1. The result was normal
2. | got a referral for further examinations

22. In the past 12 months, have you been in a hospital ward over night?

no

Yes __ times, in total days
Hospital’s name

reason

Hospital’s name

reason

Hospital’s name

reason

23. In the past 3 months how many days have you been so sick that you could not go to work or do your normal
duties at home?

1. Notatall
2. days

TRIAL

24. During the past 12 months, have you stopped taking trial drugs
1. no
2. yes, = 24 B when? Year and month
=> 24 C what were you reasons for the interruption?

3. I have not even started using them,
=> 24 D what were your reasons for it___
4. 1 belong to the control group where trial drugs are not used.

25. If you stopped the trial drugs have you started using them again?

1. No
2. Yes = 25A. When /

mo year

26. What were the reasons for restarting trial treatment (you may encircle more than one alternative) ?
1. Hot flushes
2. cold sweat
3. sleeping problems
4 Trial staff recommended
5. some other doctor recommended
6. to prevent osteoporosis
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7. to cure osteoporosis
8. Other reason. What

27. If you belong to the control group (where women did not get trial drugs), have you used hormone replacement
therapy?
1. No
2. Yes. Give the time, regimen and reasons:
2> 27/AFrom___ /[ to__ [/

mo  year mo  year
=» 27B Drug name

=» 27C What were the reasons to start (You may choose several)
1. Hot flushes
2. cold sweats
3. sleeping problems
4 Trial staff recommended
5. some other doctor recommended
6. to prevent osteoporosis
7. to cure osteoporosis
8. Other reason. What

28. Have your opinion on hormone treatment changed during the trial
1. No
2. Yes =» 24A How have they changed

PERSONAL LIFE

29. About how many families in your neighbourhood are you well enough acquainted with, so that you visit each other?
families

30. About how many close friends do you have - people you feel at ease with and can talk with about what is on your
mind? (You may include relatives.) /Enter number on line)
close friends

31. Over the period of a year, about how often do you get together with friends or relatives, like going out together or
visiting each other's homes?
1. Every day
2 Several days a week
3 About once a week
4. 2 or 3 times a month
5 About once a month
6 5to 10 times a year
7 Less than 5 times a year

Research Report 168 The Impact of Postmenopausal Hormone Therapy 121
STAKES 2007 on Health and Use of Health Services



Appendixes

32. About how often were you on the telephone with close friends or relatives during the past month?

Every day

Several times a week
About once a week

2 or 3 times

Once

Not at all

ook wN e

33. About how often did you write a letter to a friend or relative during the past month?
1. Every day
2 Several times a week
3 About once a week
4. 2 or 3 times in past month
5 Once in past month
6 Not at all in past month

34. About how often did you write an electronic letter (email) to a friend or relative during the past month?
1. Every day
2 Several times a week
3 About once a week
4. 2 or 3 times in past month
5 Once in past month
6 Not at all in past month

35. How active are you in the affairs of these groups or clubs you belong to? (If you belong to a great many, just count
those you feel closest to. If you do not belong to any, circle 4.)

Very active, attend most meetings
Fairly active, attend fairly often

Not active, belong but hardly ever go
Do not belong to any groups or clubs

H> w e

36. Do you find it difficult becoming old?
Not at all

A little

Rather much

Very much

I do not know

g r w D e

37. In your ageing, what did you find positive?

38.In your ageing, what did you find negative?
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39. Are you currently in paid work

1. No, I am retired
No, I am unemployed/ looking for a job
Yes, | am in paid work outside home
Yes. | am working at home
Something else, = 39 A specify

o~ wn

40. What is your current marital status
Single

Married

Cohabitant

Divorced

Widow

g wDd e

41. Are you satisfied with your partner as a friend?

1. Not at all

2. A little

3. Rather much

4. Very much

5. | have no partner

42. Are you satisfied with your partner as a lover?

1. Not at all

2. A little

3. Rather much

4. Very much

5. I have no partner

43. Does your partner experience difficulty in sexual performance? (e.g. erectile problems, ejaculation difficulties, low
arousal

Not at all

A little

Rather much

Very much

I have no partner

g w e

44. During the past year (12 months) have you had pain during sexual intercourse?
1. No
2. Yes
3. I have had no intercourse in past 12 months
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45-49. EuroQoL 5D in Estonian.
50. EuroQoL VAS

51. The questionnaire was filled in date/month/year

Thank you!
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Appendix 14. Long-term (over 12 months) randomised clinical
trials of hormone therapy according to their outcomes

Author, Name of the trial; | Participants | Treatment Follow- | Outcome | Result
publi- recruitment period | (N; mean up
cation year age)
Trials of HT and bone fractures
Komulai-nen | Kuopio 464 healthy | Estradiol + 5yrs Bone Decreased risk (RR 0.29;
et al, 1998 Osteoporosis women; 53 | cyproterone fractures | 95 % Cl: 0.10-0.90)
Study; 1989 yrs acetate;
placebo
Hulley et al; | Heart and 2 763 with CEE + MPA 4.1 yrs Bone No difference (RR 0.95;
1998 Estrogen/Progestin | CHD; 67 yrs fractures | 95% Cl: 0.75-1.21)
Study (HERS 1);
1993-1994
Hulley at al, | HERS II; 1993-1994 | 2 763 with CEE + MPA 6.8 yrs Bone No difference (RR 1.04;
2002 CHD; 67 yrs fractures | 95% Cl: 0.87-1.25)
The Esprit ESPRIT; 1996-2000 |1 017 women | Estradiol; 2 yrs Bone Non-significantly
team; 2001 with MI; 63 | placebo fractures | decreased risk (RR 0.60;
yrs 95% Cl: 0.29-1.26)
WHI team; Estrogen plus 16 608 CEE+MPA; 5.2 yrs Hip Decreased risk (HR 0.66;
2002 progestin arm healthy placebo fractures | 95% Cl: 0.45-0.98)
of the Women's women; 63
Health Initiative yrs
(WHI) Trial; 1993—
1998
WHI team; Estrogen arm 10 739 CEE; placebo 6.8 yrs Hip Decreased risk (HR 0.61;
2004 of the Women's healthy fractures | 95% Cl: 0.41-0.91)
Health Initiative hysterec-
(WHI) Trial; 1993- | tomised
1998 women; 64
yrs
Trials of HT and coronary heart disease
Hulley et al; | Heart and 2 763 with CEE + MPA 4.1yrs MI/CHD | No difference (RR 0.99;
1998 Estrogen/Progestin | CHD; 67 yrs death 95% Cl:0.80-1.22);
Study (HERS I); improved lipids (p <
1993-1994 0.001)
The Esprit ESPRIT; 1996-2000 | 1 017 women | Estradiol; 2 yrs Rein- Non-significantly
team; 2001 with Ml; 63 placebo farction, increased risk (RR 0.99;
yrs cardiac 95% Cl: 0.70-1.41)
death
Grady et al; |HERSII; 1993-1994 |2 763 with CEE + MPA 6.8 yrs MI/CHD | No difference (RR 0.99;
2002 CHD; 67 yrs death 95% Cl: 0.84-1.17)
Clarke et al; | Papworth HRT 255 with Estradiol + - 3yrs Unstable | No difference (HR 1.29;
2002 Atherosclerosis coronary norethisterone; angina, 95% Cl: 0.84-1.95)
Enquiry (PHASE) heart no treatment Ml or
disease; 67 cardiac
yrs death
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Author, Name of the trial; | Participants | Treatment Follow- | Outcome |Result
publi- recruitment period | (N; mean up
cation year age)
WHI team; Estrogen plus 16 608 CEE+MPA; 5.2 yrs CHD Increased risk ( HR 1.29;
2002 progestin arm healthy placebo 95% Cl: 1.02-1.63)
of the Women'’s women; 63
Health Initiative yrs
(WHI) Trial; 1993—
1998
WHI team; Estrogen arm 10 739 CEE; placebo 6.8 yrs CHD No difference (HR 0.91;
2004 of the Women'’s healthy 95% Cl: 0.75-1.12)
Health Initiative hysterec-
(WHI) Trial; 1993— | tomised
1998 women; 64
yrs
Trials of HT and stroke
Viscoli et al; | Women's Estrogen | 664 with Estradiol; 3yrs Com- No difference (RR 1.1;
2001 for Stroke Trial ischemic placebo bined 95% Cl: 0.8-1.4)
(WEST); 1993-1998 | stroke or TIC; stroke
71 yrs and death
The Esprit ESPRIT; 1996-2000 |1 017 women | Estradiol; 2yrs Stroke, Increased risk for
team; 2001 with MI; 63 | placebo TIC stroke (RR 1.64; 95%
yrs Cl: 0.60-4.47) and TIC
(RR 1.13; 95% CI: 0.54—
2.36)
WHI team; Estrogen plus 16 608 CEE+MPA; 5.2 yrs Stroke Increased risk (HR 1.41;
2002 progestin arm healthy placebo 95 % Cl: 1.07-1.85)
of the Women'’s women; 63
Health Initiative yrs
(WHI) Trial; 1993—
1998
WHI team; Estrogen arm 10 739 CEE; placebo 6.8 yrs Stroke Increased risk (HR 1.39;
2004 of the Women'’s healthy 95% Cl: 1.10-1.77)
Health Initiative hysterec-
(WHI) Trial; 1993- | tomised
1998 women; 64
yrs
Trials of HT and DVT
Hulley et al; | Heart and 2 763 with CEE + MPA 4.1 yrs Thromb- | Increased risk (RR 2.89;
1998 Estrogen/Progestin | CHD; 67 yrs embolic 95% Cl:1.50-5.58)
Study (HERS I); events
1993-1994
Hoibraaten |Estrogen in venous | 140 women | Estradiol + VTE Increased risk of VTE
et al; 2000 thromboembo- with NETA; placebo
lism trial (EVTET); previous VTE;
1996-1998
The Esprit ESPRIT; 1996-2000 | 1017 women | Estradiol; 2 yrs DVT, PE Increased risk of DVT
team; 2001 with Ml; 63 placebo (RR 1.96; 95% Cl: 0.18-
yrs 21.6) and PE (RR 0.98;
95% Cl: 0.20-4.84)
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Author, Name of the trial; | Participants | Treatment Follow- | Outcome |Result
publi- recruitment period | (N; mean up
cation year age)
WHI team; Estrogen plus 16 608 CEE+MPA; 5.2 yrs Pulmo- Increased risk (HR 2.13;
2002 progestin arm healthy placebo nary 95% Cl: 1.39-3.25)
of the Women'’s women; 63 embo-
Health Initiative yrs lism
(WHI) Trial; 1993—
1998
WHI team; Estrogen arm 10 739 CEE; placebo 6.8 yrs Pulmo- Non-significantly
2004 of the Women'’s healthy nary increased risk (HR 1.34;
Health Initiative hysterec- embo- 95% Cl: 0.87-2.06)
(WHI) Trial; 1993- | tomised lism
1998 women; 64
yrs
Trials of HT and breast cancer
The Esprit ESPRIT; 1996-2000 | 1 017 women | Estradiol; 2 yrs Breast Increased risk (RR 0.98;
team; 2001 with Ml; 63 placebo cancer 95% Cl: 0.25-3.91)
yrs
WHI team; Estrogen plus 16608 CEE+MPA; 5.2 yrs Breast Increased risk (HR 1.26;
2002 progestin arm healthy placebo cancer 95 % Cl: 1.00-1.59)
of the Women's women; 63
Health Initiative yrs
(WHI) Trial; 1993-
1998
WHI team; Estrogen arm 10 739 CEE; placebo 6.8 yrs Breast Non-significantly
2004 of the Women'’s healthy cancer decreased risk (HR
Health Initiative hysterec- 0.77; 95% Cl: 0.59-1.01)
(WHI) Trial; 1993- | tomised
1998 women; 64
yrs
Trials of HT and gynecologic cancers
The Writing | Postmenopausal 875 CEE alone; 3yrs Endo- Unopposed estrogens
Group for Estrogen/Progestin | (596 with three CEE + metrial add risk of endometrial
the PEPI Interventions Trial | uterus); P regimens; changes | hyperplasia and cancer
Trial; 1996 (PEPI); 1989-1991 56 yrs placebo (p <0.001)
WHI team; Estrogen plus 16 608 CEE+MPA; 5.2 yrs Endo- No difference (HR 0.83;
2002 progestin arm healthy placebo metrial 95% Cl: 0.47-1.47)
of the Women's women; 63 cancer
Health Initiative yrs
(WHI) Trial; 1993-
1998
Anderson et | Estrogen plus 16 608 CEE+MPA; 5.2 yrs Ovarian Non-significantly
al, 2003 progestin arm healthy placebo cancer increased risk (HR 1.58;
of the Women'’s women; 63 95% Cl: 0.77-3.24)
Health Initiative yrs
(WHI) Trial; 1993—
1998
Trials of HT and colorectal cancer
WHI team; Estrogen plus 16 608 CEE+MPA; 5.2 yrs Colo- Decreased risk (HR 0.63;
2002 progestin arm healthy placebo rectal 95% Cl: 0.43-0.92)
of the Women'’s women; 63 cancer
Health Initiative yrs
(WHI) Trial; 1993—
1998
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Author, Name of the trial; | Participants | Treatment Follow- | Outcome |Result
publi- recruitment period | (N; mean up
cation year age)
WHI team; Estrogen arm 10739 CEE; placebo 6.8yrs | Colo- No difference (HR 1.08,
2004 of the Women'’s healthy rectal 95% Cl: 0.75-1.55)
Health Initiative hysterec- cancer
(WHI) Trial; 1993- | tomised
1998 women; 64
yrs
Trials of HT and arterial events*
Herrington Estrogen 309 with CEE +- MPA; 3.2yrs Mean No difference (1.87+ —
etal; 2000 |Replacementand |CHD;66yrs |placebo mini-mum | 0.02 mm; 1.84+- 0.02
Atherosclerosis coronary | mm; 1.87 +— 0.02 mm);
(ERA); 1995-1996 artery improved lipids (p <
diameter |0.01)

Waters et al; | The Women's 423 with CEE + -MPA 2.8 yrs MLD of No benefit with HT (p
2002 Angiographic CHD; 65 yrs | or placebo; coronary | =0.17) or vitamins (p
Vitamin and Vit E + Vit C lesions =0.32)

Estrogen Trial or placebo;
(WAVE); 1997-1999 factorial design
De Kleijn et | Name not 121 healthy | Estradiol + cyclic | 2 yrs Carotid No difference
al; 1999 reported; duration | women; 47 | desogestrel; IMT and
1992-1995 yrs CEE + cyclic end-
norgestrel; diastolic
placebo lumen
diameter
Hodis et al; | Estrogen and 222 healthy | Estradiol; 2yrs Carotid Less progression with
2001 Prevention of women; 62 placebo; LLMs if IMT 17- B-estradiol without
Atherosclerosis yrs indicated LLMs (p = 0.002); no
Trial (EPAT) difference in those
taking LLMs (p > 0.2)
Hodis et al; | Women's Estrogen— | 226 women | Estradiol; 3.3yrs Percent No effect
2003 Progestin Lipid— with Estradiol + cyclic stenosis
Lowering Hormone | coronary MPA; placebo
Atherosclerosis artery lesion;
Regression Trial 64 yrs
(WELL-HART);
1995-2000
Waters et al; | The Women's 423 with CEE + -MPA 2.8 yrs MLD of No benefit with HT (p
2002 Angiographic CHD; 65 yrs | or placebo; coronary | =0.17) or vitamins (p
Vitamin and Vit E + Vit C lesions =0.32)
Estrogen Trial or placebo;
(WAVE); 1997-1999 factorial design
* Only statistical signifance has been reported from these trials
Trials of HT and dementia
Shumaker et | The Women's 4 532 healthy | CEE+MPA or 7 yrs Dementia | Increased risk (HR 2.05;
al, 2004 Health Initiative women; 65- | placebo 95% Cl: 1.21-3.48)
Memory Study; 79 yrs
1995-2002
Shumaker et | The Women's 2 947 healthy | CEE or placebo | 9 yrs Dementia | Increased risk (HR 1.38;
al, 2004 Health Initiative women; 65- or MCl 95% Cl: 1.01-1.89)
Memory Study; 79 yrs
1995-2004
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Author, Name of the trial; | Participants | Treatment Follow- |Outcome | Result
publi- recruitment period | (N; mean up
cation year age)
Trials of HT and diabetes
Kanaya et al, | HERS | 2 763 women | CEE+MPA 4.1 yrs Diabetes | Decreased risk (RR 0.65;
2003 with CHD; 95% Cl: 0.48-0.89)
67 yrs
Margolis et | WHI 15 641 CEE+MPA 5.6 yrs | Treated Decreased risk (HR 0.79;
al, 2004 healthy diabetes | 95% Cl: 0.67-0.93)
women; 63
yrs
Trials of HT and biliary tract disease
Hulley et al, |HERS I 2 763 with CEE + MPA 4.1yrs Gall- Increased risk (RR 1.38;
1998 CHD; 67 yrs bladder 95% Cl: 1.50-5.58)
disease
Hulley et al, | HERS Il 2 763 with CEE + MPA 6.8 yrs Biliary Increased risk (RR 1.48;
2002 CHD; 67 yrs tract 95 % Cl: 1.12-1.95)
surgery

CEE = conjugated equine estrogen; CHD = coronary heart disease; Cl = confidence interval; DVT = deep vein thrombosis;
HR = hazard ratio; HT = hormone therapy; IMT = intima-media thickness; LLMs = lipid-lowering medications; MCl =
mild cognitive impairment; Ml = myocardial infarction; MLD = minimal lumen diameter; MPA = medroxyprogesterone
acetate; NETA = - norethisterone acetate; PE = pulmonary embolism; RR = relative risk; TIC = transitory ischaemic
attacks; VTE = venous thromboembolism
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Abstract

Objectives: At present the Women’s Health Initiative trial is the only reported randomised controlled trial studying the effects of
hormone therapy among healthy postmenopausal women. The Women’s Health Initiative reports have been criticized for lacking
in generalisability, due to the characteristics of the trial population. We aimed to compare the health effects of oral continuous
combined hormone therapy with a placebo and non-treatment among healthy Estonian women.

Methods: Eligible women were randomised into a blind group of hormone therapy versus placebo and into a non-blind group of
open label hormone therapy versus non-treatment. One thousand seven hundred and seventy-eight postmenopausal women aged
50-64 at the time of sampling were recruited in 1999-2001 at three clinical centers in Estonia. Participants received conjugated
equine oestrogens, 0.625 mg/d, plus medroxyprogesterone acetate, 2.5 mg/d, or conjugated equine oestrogens, 0.625 mg/d, plus
medroxyprogesterone acetate, 5mg/d, if less than 3 years had passed since menopause at recruitment, or matched placebo or
non-treatment. Trial treatment was stopped gradually from 1 January 2004 to 31 May 2004.

Results: After a follow-up period from 2.0 to 5.0 years the combined hazard ratio, stratified by blinding and adjusted for age
at recruitment and former oral contraceptive use was 1.12 (95% confidence interval [CI]: 0.90-1.40) for coronary heart disease,
1.24 (95% ClI: 0.85-1.82) for cerebrovascular disease, 1.36 (95% ClI: 0.73-2.52) for total cancer, and 0.61 (95% CI: 0.42 to
0.89) for bone fractures.

Conclusions: The results from the Estonian Postmenopausal Hormone Therapy randomised trial are consistent with the Women’s
Health Initiative findings.

© 2006 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Several randomised controlled trials studying the
effects of postmenopausal hormone therapy on the
health status of women with prior coronary heart dis-
ease, stroke, or venous thromboembolism have been
reported. They found that hormone therapy does not
reduce the risk of coronary heart disease events in post-
menopausal women with coronary disease [1-7], or
the risk of stroke in postmenopausal women with cere-
brovascular disease [8], and that it increases the risk
of venous thromboembolism in women who have pre-
viously suffered from venous thromboembolism [9] or
coronary heart disease [1,10,11]. In women with coro-
nary disease, it was found that hormone therapy reduces
the incidence of diabetes [12].

As a primary prevention trial among relatively
healthy postmenopausal women, the Women’s Health
Initiative trial found that combined postmenopausal
hormone therapy increases the risk of coronary heart
disease [13,14], stroke [13,15], breast cancer [13,16],
and dementia[17], but reduces the risk of bone fractures
[13,18] and colorectal cancer [13,19]. The Women’s
Health Initiative trial did not confirm that hormone
therapy protects against peripheral arterial disease [20].
The Women’s Health Initiative trial has been criticized
as being in part a secondary cardiovascular prevention
trial which could not test the hypothesis that hormone
therapy may be cardioprotective when started around
menopause [21,22].

The aim of this randomised controlled trial was
to ascertain harms and benefits of combined contin-
uous hormone therapy among healthy Estonian post-
menopausal women. Most women in the Estonian
Postmenopausal Hormone Therapy trial used the same
regimen as women in the Women’s Health Initiative
combined hormone treatment randomised trial. The
trial consisted of two sub-trials—a blind and a non-
blind one. The results are presented as combined hazard
ratios for coronary heart disease, cerebrovascular dis-
ease, total cancer and bone fractures.

2. Materials and methods
2.1. PFarticipants

The names, personal identification numbers and
addresses of all 39713 women living in two Estonian

counties of Tartu and Harju — including Tallinn, the
capital of Estonia — and aged 50-64 years in March
1999 were obtained from the Estonian Population Reg-
istry. These women were mailed information about the
trial and a questionnaire. The questionnaire included
questions about health status and willingness to join a
randomised trial. Of the 14 743 women who returned
the questionnaire, 6606 respondents were interested
in participating (Fig. 1). Among these, 2311 women
were found to be ineligible (38% were still menstruat-
ing, 26% had reported a condition defined by the study
group as a medical contraindication for hormone ther-
apy, 22% were already using hormone therapy, 7% had
no health insurance, 6% asked for open-label hormone
therapy or for no treatment, and 1% had moved to a
new location). Altogether 4170 eligible women were
randomised for the main trial.

In order to study the impact of blinding on the
recruitment process, adherence, and health care costs
(not reported here), the trial used a non-blind sub-trial
in parallel to the blind one. Randomisation was there-
fore carried out before recruitment and receipt of con-
sent. There were four study arms: (1) blind drug arm;
(2) placebo arm; (3) non-blind drug arm; (4) non-blind
control arm. Randomisation to four arms was carried
out in permuted blocks, each of asize 16 and each block
of the three clinics separately, at the National Research
and Development Centre for Welfare and Health in
Finland. The treatment allocation was enclosed in a
non-transparent sealed envelope and sent to trial clin-
ics.

The 4170 randomly assigned women were mailed a
doctor’s invitation, revealing whether the woman had
been randomised to the blind or to the non-blind sub-
trial. Only 2323 actually responded by visiting the
doctor. Of these, 1778 proved to be eligible, and their
randomisation envelope was opened. Unopened ran-
domisation envelopes were collected from the clinics
by the research team in order to detect deviations from
the trial protocol.

Trained trial physicians conducted a thorough medi-
cal examination during the recruitment visits, including
questioning about reproductive and health history, risk
factors for coronary heart disease, and medication use,
as well as measurement of blood pressure, examina-
tion of breasts, pelvic examination, a Pap-smear for all
women, and transvaginal sonography for women in the
treatment arms. The inclusion criteria for joining the
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39713
recruitment questionnaires sent

14 743
questionnaires retumed
37.1%
8137
not interested in joining —
20.5%
6606
women interested in joining and
assessed for eligiblity
16.6%
2311
not eligible m
5.8%

4 295 randomised
10.5%

125 pilot study

1044 1039 1045 1042
Blind HT arm Blind placebo arm Non-blind HT arm Non-blind control arm
2.6% 2.6% 26% 2.6%
547 522 622 632
came to physician came to physician came to physician came to physician
1.4% 1.3% 16% 1.6%
404 373 494 507
joined the trial joined the trial joined the trial joined the trial
(randomisation envelope opened) (randomisation envelope opened) (randomisation envelope opened) (randomisation envelope opened)
1.0% 1.0% 1.2% 1.3%

0 lost to follow-up
404 analysed

HT = hormone therapy

0 lost to follow-up
373 analysed

0 lost to follow-up
494 analysed

0 lost to follow-up
507 analysed

Fig. 1. Trial profile of the Estonian Postmenopausal Hormone Therapy trial.
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trial were an age of 50-64 at the time of sampling from
the Estonian Population Registry and an elapsed time of
12 months or more since the last period at the randomi-
sation stage. The exclusion criteria were as follows: use
of hormone therapy during the past 6 months; untreated
endometrial adenomatosis or atypical hyperplasia of
the endometrium; a history of breast cancer, endome-
trial cancer or ovarian cancer; any other cancer treated
less than 5 years ago; a history of meningioma; myocar-
dial infarction within the last 6 months; a history of hep-
atitis or functional liver disorders in the last 3 months; a
history of deep vein thrombosis, pulmonary embolism,
or cerebral infarction; porphyria; hypertension of more
than 170/110 mmHg despite medication; laparoscopi-
cally or histologically confirmed endometriosis.

Recruitment lasted from January 1999 to Decem-
ber 2001. The recruitment process has been described
in detail elsewhere [23]. All participants gave written
informed consent. The study protocol was approved by
the Tallinn Medical Research Ethics Committee, Esto-
nia, and by the Ethics Committee of University Clinic
of Tampere, Finland.

The Estonian Postmenopausal Hormone Therapy
trial was originally planned to be a part of the Women’s
International Study of Long Duration Oestrogen After
Menopause (WISDOM) in the United Kingdom which
would have taken the overall sample size in WISDOM
together with other international collaborators from
18000 to 34 000 [24]. No sample size calculations were
made for health outcomes in the Estonian trial. Drugs
were donated by Wyeth Ayerst Company via WISDOM
and the outcomes of the Estonian trial were meant to
contribute to WISDOM.

The main outcome measures reported in this paper
are coronary heart disease, cerebrovascular disease,
total cancer and bone fractures. Coronary heart disease
was defined as diagnoses 120-125 according to the 10th
revision of the International Classification of Diseases
(ICD-10) [25] (angina pectoris, acute myocardial
infarction, subsequent myocardial infarction, current
complications following acute myocardial infarction,
other acute ischaemic heart disease, chronic ischaemic
heart disease). Cerebrovascular disease was defined
as diagnoses 160-169 according to ICD-10 (sub-
arachnoid haemorrhage, intracerebral haemorrhage,
other nontraumatic intracranial haemorrhage, cerebral
infarction, stroke, occlusion and stenosis of precerebral
arteries, occlusion and stenosis of cerebral arteries,

other cerebrovascular diseases, cerebrovascular dis-
orders, sequelae of cerebrovascular disease). Total
cancer was defined as diagnoses C00-C97 according
to ICD-10 (all malignant neoplasms). Bone fractures
were defined as diagnoses S12, S22, S32, S42, S52,
S62, S72, S82, S92 according to ICD-10 (fracture
of neck, fractures of ribs, sternum and thoracic
spine, fracture of lumbar spine and pelvis, fracture of
shoulder and upper arm, fracture of forearm, fracture
at wrist and hand level, fracture of femur, fracture of
lower leg, including ankle).

2.2. Procedures

After the woman’s health status had been checked
and the informed consent had been signed, the sealed
non-transparent randomisation envelope was opened.
In the blind sub-trial, the women were told that they
would be using either hormone therapy or a placebo; in
the non-blind sub-trial, they were told that they would
be receiving hormone therapy or non-treatment.

The drug in oral daily use in the treatment arms con-
tained 0.625 mg of conjugated oestrogens and 2.5 mg
of medroxyprogesterone acetate (or matched placebo
in the placebo arm). Altogether 251 women within
3 years of their last period were randomised to daily
0.625 mg of oral conjugated oestrogens and 5.0 mg of
oral medroxyprogesterone acetate or matched placebo
in the placebo arm or non-treatment in the control arm
to reduce the risk of uterine bleeding. The drug bottles
had a unique bottle number; in the non-blind sub-trial
the label contained information about the composition
of the drug.

Study participants were asked to fetch their drug bot-
tles every 7 months after recruitment, and were invited
to annual clinical examinations by means of mailed
letters. The annual medical examination included mea-
surement of weight and arterial blood pressure, pelvic
examination and breast inspection. A Pap-smear was
taken every second year. Other examinations (endome-
trial biopsy, blood sample) were made only on clin-
ical indications. Vaginal bleeding was managed by
an algorithm that accounted for time and severity of
bleeding, and sonographically determined endometrial
thickness. The trial midwives had fixed calling hours
in order to answer any questions by the trial women.

Permanent discontinuation of trial medication was
required by protocol for women who developed breast
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cancer, invasive cancer at any other site, meningioma,
deep vein thrombosis, pulmonary embolism, retinal
vein occlusion, porphyria, stroke or brain haemorrhage,
hypertension over 170 mmHg/110 mmHg despite med-
ication, renal failure, or for whom any other hormone
therapy regimen was prescribed. Medication was tem-
porarily discontinued in patients who experienced sud-
den loss of vision, proptosis or diplopia, liver functional
disorders, active hepatitis or active gall bladder dis-
ease, angina pectoris, myocardial infarction, hospitali-
sation for other cardiovascular conditions, heart failure,
cerebrovascular accident, subarachnoid haemorrhage,
transient ischaemic attacks, pancreatitis, or long-term
immobilization.

Adherence was assessed by the number of collected
and returned drugs and by the information from annual
questionnaires and weekly reports from the clinics.
Women taking more than 80% of the allocated drugs
were considered to be adherent, whilst women in the
control arm were considered to be adherent if they were
not taking hormone therapy for 80% of the time.

The intervention was originally planned to last 5
years. The Data Monitoring Committee! made interim
analyses once a year. On 2 December 2003 the Data
Monitoring Committee recommended stopping trial
treatment which was started in January 2004 by grad-
ually informing the participants individually and was
completed on 31 May 2004. The decision was based
upon published reports of the Women’s Health Ini-
tiative trial and the Million Women Study findings
[13-18,26-29], not on the results of the interim anal-
yses of trial data. As the Trial Steering Committee?
wanted to offer a thorough medical check-up at the
closure visit to all trial participants, as also requested
in the study protocol, it took 6 months to schedule
the final clinic visits. Participants in the blind sub-trial
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received information on their treatment allocation
within 1 month of their final visit. The trial staff
remained blinded until the end of the trial.

The trial cohort was monitored by means of annual
mailed questionnaires, annual medical check-ups and
annual linkages to the Estonian Health Insurance Fund
database, the Estonian Cancer Registry database, and
the Estonian Mortality Database (via the Estonian Can-
cer Registry). Cancer cases were identified by linkages
to the Estonian Cancer Registry. Cardiovascular end-
points and bone fractures were identified by linkages to
the Estonian Health Insurance Fund database. The last
follow-up date for the present analysis was 31 Decem-
ber 2003 for the Health Insurance Fund database and
for the Cancer Registry, and 31 December 2002 for
the Mortality Database. The Estonian Cancer Registry
database has been validated for completeness of reg-
istration, with the overall completeness of registration
being 90.8% in 1998 [30].

The Estonian Health Insurance Fund covers the
costs of health services required by an individual in the
case of illness, regardless of the amount of social tax
paid for the person concerned [31]. The Fund stores
information about all health care contacts in a cen-
tralized, computerized database, using an individual’s
personal identification code. In the data file, the unit
is one disease episode. For each disease episode, up
to three medical diagnoses of insured persons as the
cause for care according to the 10th revision of the
International Classification of Diseases are recorded.
The data is transferred electronically from clinics to
the database of the Health Insurance Fund. As the
compensation depends on the transmission of data
from clinics to the central database and not on the
diagnosis, the process is quick, and the probability
of missing data is small. The persons doing linkages
with the Health Insurance Fund database and the Esto-
nian Cancer Registry were unaware of the treatment
allocation.

2.3. Statistical analysis

The data was analyzed by time-to-event methods
for the outcomes, and the analysis was based on the
intention-to-treat principle. All participants whose ran-
domisation envelope was opened during the recruit-
ment visit and who signed the informed consent were
included in the analysis.
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For a given outcome, the time of the first event
in each disease group was defined as the number of
days from recruitment to the first diagnosis in this dis-
ease group, as registered in the Health Insurance Fund
database or in the Estonian Cancer Registry database.
Participants without a diagnosis were censored for that
event at 1 January 2004.

Hazard ratios with 95% confidence intervals for
main outcomes were calculated within the blind and
the non-blind sub-trial using Cox proportional hazards
modelling, adjusted by age at recruitment and former
oral contraceptive use. For the statistical analysis of
the main outcomes, the hormone therapy arms were

Table 1

then combined, as well as the placebo arm and non-
blind control arm. Outcome comparisons are presented
as crude and adjusted combined hazard ratios with
95% confidence intervals. The analyses were based
on Cox proportional hazards modelling, adjusted on
the basis of stratification by blinding for the crude
combined hazard ratio and using stratification by blind-
ing and adjustment by age at recruitment and former
oral contraceptive use for the adjusted combined haz-
ard ratio. Interaction between treatment group and
blinding was tested but not included in the model.
The assumption of proportionality was tested and
met.

Number and percentage distribution of women by trial arms and baseline characteristics® in the Estonian Postmenopausal Hormone Therapy

trial

Characteristic Open HT (n=494)

Control (n=507)

Blind HT (n=404) Placebo (n=373)

Age, mean (S.D.) (year) 58.6 (4.0)
Age at recruitment (year)

50-54 122 (24.7)

55-59 182 (36.8)

60-64 164 (33.2)

65-70 26 (5.3)
Age at menopause, mean (S.D.) 50.2 (3.9)
Prior OC use® 36 (7.3)
BMI, mean (S.D.) (kg/m?) 27.2 (4.5)
BMI (kg/m?)

<25 175 (35.4)

25-29.9 193 (39.1)

>30 123 (24.9)
Parity?

No term pregnancy 44(9.7)

>1 term pregnancy 410 (90.3)
Education®

<4 years 13 (2.6)

4-7 years (basic) 34 (6.9)

8-11 years (secondary) 276 (55.9)

University 171 (34.6)
Hysterectomy (self-reported) 65 (13.2)
Current smoking 65 (13.2)
Treated for hypertension 75 (15.2)
History of angina 11(2.2)
History of MI 1(0.2)
Systolic BP, mean (S.D.) (mmHg) 136.5 (17.5)
Diastolic BP, mean (S.D.) (mmHg) 86.7 (11.2)
Female relative with breast cancer 28 (5.7)

58.9 (4.0) 58.5 (3.9) 59.0 (3.9)
108 (21.3) 95 (23.5) 74 (19.8)
176 (34.7) 158 (39.1) 128 (34.3)
201 (39.7) 138 (34.2) 154 (41.3)
22 (4.3) 13 (3.2) 17 (4.6)

50.5 (4.0) 50.4 (3.8) 50.3 (3.9)
19 (3.7) 37(9.2) 24 (6.4)

26.9 (4.6) 27.0 (4.8) 26.9 (4.2)
189 (37.3) 150 (37.1) 133 (35.7)
203 (40.0) 156 (38.6) 156 (41.8)
107 (21.1) 89 (22.0) 77 (20.6)
49 (10.3) 33(8.9) 28(8.1)
429 (89.7) 338 (91.1) 318 (91.9)
21 (4.1) 17 (4.2) 12 (3.2)
42 (8.3) 27 (6.7) 28 (7.5)
280 (55.3) 228 (56.7) 216 (58.1)
164 (32.3) 130 (32.4) 116 (31.2)
66 (13.0) 46 (11.4) 48 (12.9)
82 (16.2) 66 (16.3) 52 (13.9)
63 (12.4) 53 (13.1) 45 (12.1)

13 (2.6) 6 (1.5) 4(11)
1(0.2) 2(05) 1(0.3)
137.0 (16.6) 1365 (17.3) 137.0 (15.9)

86.1 (10.9) 85.7 (11.0) 86.2 (10.2)

41(8.1) 29(7.2) 26 (7.0)

HT =hormone therapy, OC = oral contraceptives, BMI =body mass index, Ml =myocardial infarction, BP =blood pressure.

@ For selected variables also mean and standard deviation (S.D.) are indicated.
b Among women for whom data was available.
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Kaplan—Meier curves of cumulative hazard in four
trial arms were plotted for the main outcomes. A sub-
group analysis for women within 3 years of menopause
and an additional analysis omitting women with prior
history of angina pectoris were performed.

The software used was R for Windows, version 1.9.0
[32].

3. Results

The number of women attending the recruitment
visit was higher in the non-blind sub-trial, and more
women were recruited into the non-blind sub-trial by
trial physicians. The impact of blinding on recruitment
has been described elsewhere [23]. In the blind sub-
trial, the socio-economic background characteristics of
women who did not attend the recruitment reception
were not different of those who did, but in the non-blind
sub-trial, more women with higher education declined
participation at this stage. Age, social status, marital
status, living place and having a relative with breast
cancer had no impact on trial participation in neither
of the sub-trials.

Comparing the baseline characteristics in the four
arms showed a difference in the former use of oral
contraceptives, comparing the hormone therapy and
no hormone therapy arms showed a difference in the
age at recruitment (Table 1). The mean follow-up time
from recruitment was 3.43 years; the potential follow-
up time was from 2.00 to 4.97 years. There were seven
deaths among participating women—one in the blind
hormone therapy arm, one in the blind placebo arm, two
in the non-blind hormone therapy arm, and three in the
non-blind control arm. The adherence rates over time
are presented in Fig. 2. Women were not persuaded by
the research team to use trial treatment which explains
the loss to adherence at the beginning of the trial and
the dramatic fall in adherence within the first trial year
when the women had to fetch their second drug bottle.

The main trial outcomes by 1 January 2004 after
a follow-up period from 2 to 5 years are presented
in Table 2. The combined hazard ratio for coronary
heart disease events after stratification by blinding and
adjustment by age at recruitment and former oral con-
traceptive use was 1.12 (95% CI: 0.90-1.40). The
cumulative hazard rate of coronary heart disease is
shown in Fig. 3. The combined hazard ratio for cere-

Adherence rates over time
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Fig. 2. Adherence rates by four trial arms in the Estonian Post-
menopausal Hormone Therapy trial.
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Fig. 3. Cumulative rates of coronary heart disease by four trial arms
in the Estonian Postmenopausal Hormone Therapy trial.



Table 2

The main trial outcomes and hazard ratios with 95% confidence intervals by trial arm for all women

Non-blind Blind and non-blind

Blind

Outcome

Hazard ratio,
adjusted?
(95% ClI)

Hazard ratio,

Hazard ratio®
(95% CI)

Control?

Hormone
therapy?

(n

Hazard ratioP
(95% CI)

Placebo?

(n

Hormone
therapy?

(n

crude® (95% CI)

(n=507)

=373)

= 494)

=404)

1.12 (0.90-1.40)
1.62 (0.27-9.69)
1.24 (0.85-1.82)
1.61 (0.38-6.77)
1.36 (0.73-2.52)
0.72 (0.20-2.56)
0.61 (0.42-0.89)

1.07 (0.87-1.33)
1.48 (0.25-8.86)
1.22 (0.83-1.78)
1.51 (0.43-5.36)
1.31 (0.71-2.43)
0.68 (0.19-2.40)
0.62 (0.43-0.91)

1.17 (0.88-1.54)
0.55 (0.05-6.01)
0.95 (0.60-1.50)
1.88 (0.34-10.4)
1.30 (0.64-2.64)
0.82 (0.18-3.68)
0.67 (0.42-1.07)

97 (19.1)

105 (21.3)

1.03 (0.73-1.46)

62 (16.6)

66 (16.3)

Coronary heart disease

2(0.4)
39(7.7)

1(0.2)
35(7.1)

2(0.5)
23(5.7)

Myocardial infarction only
Cerebrovascular disease

Stroke only

2.46 (1.14-5.34)
1.06 (0.07-17.2)
1.59 (0.45-5.65)
0.55 (0.05-6.06)
0.52 (0.27-0.98)

9 (2.4)
1(0.3)
4(1.2)
2(05)

25(6.7)

3(0.6)
14 (2.8)

5(1.0)
17 (3.4)

1(0.2)
6 (1.5)
1(0.2)

15 (3.7)

Total cancer

4(0.8)
44 (8.7)

3(0.6)
29 (5.9)

Breast cancer only
Bone fractures

Cl
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confidence interval.
@ Data is presented as number (percentage) of women.

b Hazard ratio, obtained by Cox proportional hazards modelling, adjusted by age at recruitment and prior oral contraceptive use.
¢ Combined hazard ratio, obtained by Cox proportional hazards modelling, adjusted on the basis of stratification by blinding.

d Combined hazard ratio, obtained by Cox proportional hazards modelling, adjusted by age at recruitment and prior oral contraceptive use and stratified by blinding.
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Fig. 4. Cumulative rates of cerebrovascular disease by four trial arms
in the Estonian Postmenopausal Hormone Therapy trial.

brovascular disease was 1.24 (95% CI: 0.85-1.82), and
for total cancer 1.36 (95% CI: 0.73-2.52). There were
two cases of colorectal cancer in the non-blind hor-
mone therapy arm. No pulmonary embolism or deep
vein thrombosis events occurred. The combined haz-
ard ratio for bone fractures in the hormone treatment
arms was 0.61 (95% ClI: 0.42-0.89). There were no hip
fractures among the trial participants. The cumulative
hazard rates of cerebrovascular disease, total cancer
and bone fractures are presented in Figs. 4-6.

For almost all diseases, there were more events in
the non-blind sub-trial. No significant interactions were
detected between treatment and blinding except on
risk for cerebrovascular disease (p =0.03). Among 39
women diagnosed with cerebrovascular disease in the
control arm, 10 had been using prescribed hormone
therapy. The hazard ratio of cerebrovascular disease
after including the interaction term in the model was
2.52(95% ClI: 1.16-5.45) in the blind sub-trial and 0.94
(95% CI: 0.59-1.48) in the non-blind one.

In the subgroup analysis of 251 women within 3
years of menopause at recruitment the adjusted hazard
ratio was 1.09 (95% ClI: 0.48-2.46) for coronary heart
disease, 3.26 (95% CI: 0.35-29.95) for cancer and 0.44
(95% CI: 0.13-1.56) for bone fractures.
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Fig. 5. Cumulative rates of total cancer by four trial arms in the
Estonian Postmenopausal Hormone Therapy trial.
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Fig. 6. Cumulative rates of bone fractures by four trial arms in the
Estonian Postmenopausal Hormone Therapy trial.

For women without prior history of angina pectoris,
the hazard ratio for coronary heart disease was 0.95
(95% CI: 0.66-1.36) in the blind sub-trial and 1.23
(95% CI: 0.92-1.65) in the non-blind sub-trial, the
adjusted combined hazard ratio being 1.12 (95% ClI:
0.89-1.40).

4. Discussion

The main outcome results in this trial concerning
coronary heart disease, cerebrovascular disease, and
bone fractures are consistent with the results of the
Women’s Health Initiative trial. For total cancer, the
hazard ratio was higher than in the Women’s Health Ini-
tiative trial. The harmful effects of postmenopausal hor-
mone therapy include coronary heart disease, stroke,
thromboembolic events, breast cancer and cholecys-
titis [33]. The protective effect of hormone therapy
on postmenopausal bone fractures is well established
[13,18,34,35], and a potential protective effect on col-
orectal cancer has been reported [13,19,36].

In comparison with women participating in the
Women’s Health Initiative trial, women in the Esto-
nian trial were younger and healthier. On average they
were 4.4 years younger on entering the trial (58.8 years
versus 63.2 years), and their mean body mass index
at screening was 1.5 units smaller (27.0kg/m? ver-
sus 28.5kg/m?); only 22.2% had a body mass index
equal or more than 30, as compared with 34.1% in the
Women’s Health Initiative trial. In the Estonian trial,
14.9% were current smokers, as compared with 10.5%
in the Women’s Health Initiative trial. Fewer women
in the Estonian trial had been treated for hyperten-
sion before recruitment (13.2% versus 36.1%). Fewer
women in the Estonian trial had a history of angina
(1.9% versus 2.8%), a history of myocardial infarction
(0.3% versus 1.7%), a history of diabetes (1.6% versus
4.4%), and a female relative with breast cancer (7.0%
versus 15.7%). Women with a history of stroke or deep
venous thrombosis were excluded from our trial. Prior
hormone therapy was not checked in the Estonian trial,
but according to the State Agency of Medicine, oestro-
genuse in Estoniawas low in the years 1999-2001 [37].
In the Women’s Health Initiative trial, prior hormone
therapy use was nearly 26%. Prior use of oral contra-
ceptives was 43.0% in the Women’s Health Initiative
and 7.1% in the Estonian trial.
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More than half of the randomly assigned women
were lost before recruitment. This was not unexpected,
because the trial design was based on the assump-
tion that there would be differences between the blind
and non-blind sub-trials, but not between the trial
arms, since the allocation happened without the woman
or the trial staff knowing to which arm the woman
belonged. However, there were two baseline imbal-
ances in the prior use of oral contraceptives and age
at recruitment, possibly due to variation. The possible
bias was corrected for by using adjustment for former
oral contraceptive use and age at recruitment. After the
adjustment, we believe that the loss before opening the
randomisation envelopes did not endanger compara-
bility but increased the random error in estimates of
effect.

We assume that none of the participants was lost for
the follow-up as the probability of missing data in the
Health Insurance Fund database is small. The data pro-
cessing in the registries had no information on women’s
participation in the trial. Electronically captured rou-
tine clinical data have been shown to be valid for health
technology assessment [38].

There was a wide discrepancy in event rates in the
blind and the non-blind sub-trial. This may be due to
chance, or may have resulted from women who were
more ill being more eager and willing to participate
or being accepted by trial physicians in the non-blind
sub-trial. It may also have resulted from less care seek-
ing in the blind sub-trial, perhaps due to the placebo
effect.

The discontinuation rate in treatment arms was
about the same as in real life circumstances [39]. This
may have caused dilution of the differences between
the groups as regards trial results. The reasons for non-
adherence have been reported elsewhere [40].

The closing date for the Estonian Mortality
Database was 12 months earlier than the closing date
for the Estonian Health Insurance Fund database and
Estonian Cancer Registry database. We assume that it
does not have any practical effect on the estimation of
outcomes.

The outcomes are presented as combined results
from the blind and non-blind sub-trials although the
patient populations might have been slightly differ-
ent and the results of the non-blind sub-trial may have
included women’s and physicians’ behaviour in addi-
tion to the biological effects of hormone therapy.

The results of the Estonian hormone trial showed a
statistically significant reduction in bone fractures. The
risk of coronary heart disease, cerebrovascular disease
and cancer was not significantly affected, probably due
to the small number of events. The results of the Esto-
nian Postmenopausal Hormone Therapy trial adds to
evidence that hormone therapy reduces bone fractures
in healthy women, and provides no evidence of benefits
for coronary heart disease, cerebrovascular disease, or
total cancer. The results are consistent with \Women’s
Health Initiative findings. The impact of blinding on
trial outcomes deserves more attention in the medical
research.
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Symptom reporting and quality of life in the
Estonian Postmenopausal Hormone Therapy trial

P Veerus, K Fischer, SL Hovi, H Karro, M Rahu, E Hemminki

Abstract

Background: To determine the effect of postmenopausal hormone therapy on
women’s symptom reporting and quality of life in a randomized trial.

Methods: 1823 women participated in the Estonian Postmenopausal Hormone
Therapy (EPHT) trial between 1999 and 2004. Women were randomized to open-
label continuous combined hormone therapy or no treatment, or to blind hormo-
ne therapy or placebo. The average follow-up period was 3.6 years. Prevalence of
symptoms and quality of life according to EQ-5D were assessed by annually mai-
led questionnaires.

Results: In the hormone therapy arms, less women reported hot flushes (OR) 0.20;
95% CI: 0.14-0.28), sweating (OR.0.56;95% CI: 0.43-0.73), and sleeping problems
(OR 0.71;95% CI: 0.55-0.92), but more women reported episodes of vaginal blee-
ding (OR 8.40; 95% CI: 3.27-27.43) and backache (OR 1.27; 95% CI: 1.02-1.59).
There was no difference between the trial arms in the prevalence of other symp-
toms over time. Quality of life did not depend on hormone therapy use.

Conclusions: Postmenopausal hormone therapy decreased vasomotor symptoms
and sleeping problems, but increased episodes of vaginal bleeding and backache,

and had no effect on quality of life.

[ISRCTN35338757]
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The health effects of postmenopausal hormone ther-
apy (HT) include increases in cardiovascular disease and
breast cancer, and decreases in bone fractures and
colorectal cancer.! Although HT prescriptions declined
after the publication of the Women’s Health Initiative
trial results, millions are still prescribed annually.?
Therefore, policymakers and clinicians need information
about the costs of therapies in addition to their clinical
benefits.

Before the publication of the Women’s Health Ini-
tiative trial results, postmenopausal HT was considered
to be relatively cost-effective.>> Computer simulations
were set up to study hypothetical cohorts of menopausal
women and to calculate the corresponding lifetime dif-
ferences in direct health care costs and health effects.®’
Annual health care utilization was calculated according
to data about women who self-initiated HT®!! or from
computer model studies.'>!* Health care use in a ran-
domized trial of tibolone and HT was estimated by ret-
rospectively interviewing a panel of general practitioners
and gynecologists and by modeling these data.'* The
results of these studies are contradictory.

The objective of this study was to compare the health
care use of women who used open-label postmenopausal
HT with women who did not use it in a randomized
nonblind trial. Treatment allocation was revealed only
after enrollment into the trial. The aim of unveiling the
treatment allocation was to capture the consequences
resulting from the subjects’ knowledge of whether the
patient was receiving HT or not, as well as the care
providers’ response to this knowledge, so that the results
would be relevant to ordinary settings. The results from
the blind subtrial are presented for comparison.

The use of health services was analyzed from the
viewpoint of the provider institutions and the purchaser
of health care. The analysis was based on the results of
linkages with the Estonian Health Insurance Fund data-
base that includes data about all provided health services.
The health effects of the Estonian Postmenopausal Hor-
mone Therapy trial will be reported separately.

Material and methods

Screening, randomization, recruitment, and
clinical follow-up

Screening, randomization, and recruitment of partici-
pants in the Estonian Postmenopausal Hormone Ther-
apy Trial have been described in detail elsewhere.'®
To study the impact of blinding on recruitment and
for logistic reasons, randomization was nontraditionally
carried out after initial expression of interest before
signing the informed consent. Randomization to 4
groups was carried out as a central randomization ser-
vice in permuted blocks, each of a size 16. Women

were randomly assigned to 4 trial arms: (1) blind HT
arm, (2) blind placebo arm, (3) nonblind HT arm, or
(4) nonblind control arm.

The inclusion criteria for joining the trial were an age
of 50 to 64 years at the time of sampling from the
Estonian Population Registry and an elapsed time of 12
months or more since the last period at the randomiza-
tion stage. The exclusion criteria were as follows: use of
HT during the past 6 months; untreated endometrial
adenomatosis or atypical hyperplasia of the endome-
trium; a history of breast cancer, endometrial cancer or
ovarian cancer; any other cancer treated less than 5
years ago; a history of meningioma; myocardial infarc-
tion within the last 6 months; a history of hepatitis or
functional liver disorders in the last 3 months; a history
of deep vein thrombosis, pulmonary embolism, or cere-
bral infarction; porphyria; hypertension of more than
170/110 mm Hg despite medication; and laparoscopically
or histologically confirmed endometriosis.

The treatment allocation was enclosed in a non-
transparent sealed envelope with a woman’s study num-
ber and name on it, and sent to the trial clinic. During the
2 recruitment visits, everyone received a thorough med-
ical examination, including a Papanicolaou (Pap) test
smear. In addition, transvaginal sonography was carried
out on the eligible women allocated to trial treatment.
The randomization envelope was opened only after
checking the woman’s eligibility criteria and after signing
the informed consent. Recruitment visits and clinical
investigations before enrollment were not included in the
present analysis.

There were 494 women in the nonblind HT arm, 507
women in the nonblind control arm, 404 in the blind HT
arm, and 373 in the blind placebo arm. The mean age of
participants was 58.8 years at recruitment, 23% of the
women were 50 to 54 years, 36% were from 55 to 59
years, 37% from 60 to 64 years, and 4% were from 65 to
70 years. The mean body mass index of participating
women was 27.0 kg/m? and 15% were current smokers.
About 13% of women were treated for hypertension,
and 2% had a history of angina.

Women were invited to the trial physician once a year.
Annual visits to trial physicians were included in the
analysis. We assume that these visits would normally ap-
pear in everyday practice as well. In the nonblind subtrial,
the percentage of women attending the first annual
examination was higher in the HT arm, but was not
significantly different in the 2 trial arms in the following
years. In the blind subtrial, the proportion of women
attending annual visits did not differ in the 2 trial arms.

The recruitment period lasted from January 1999 to
December 2001. All participants gave written informed
consent. The trial protocol was approved by the Tallinn
Medical Research Ethics Committee, Estonia, and by
the Ethical Committee of Tampere University Hospital,
Finland.
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The intervention was originally planned to last 5
years, but on December 2, 2003, the Data Monitoring
Committee recommended stopping trial treatment that
was started gradually by informing the participants
individually and was completed on May 31, 2004. The
decision was based on published reports of the Women’s
Health Initiative trial findings.""'®?* As the Trial Steer-
ing Committee wanted to offer a thorough medical
check-up at the closure visit to all trial participants, as
also requested in the study protocol, it took 6 months
to schedule the final clinic visits. All participants were
regularly informed about the published results of the
Women’s Health Initiative trial since September 2002.

Intervention

The drug in oral daily use in the treatment arms
contained 0.625 mg of conjugated estrogens and 2.5
mg of medroxyprogesterone acetate or matched placebo
in the placebo arm. Altogether 251 women within 3
years of their last period were randomly assigned to
daily 0.625 mg of oral conjugated estrogens and 5.0 mg
of oral medroxyprogesterone acetate or matched pla-
cebo in the placebo arm or nontreatment in the control
arm. The drug bottles had a unique bottle number, in
the nonblind subtrial the label contained information
about the composition of the drug.

If HT was prescribed to women in the control arm, or
if women in the trial treatment arms stopped or
restarted trial treatment, they were asked to inform the
trial staff about the date and reason for stopping or
starting HT.

Women in the trial treatment arms taking more than
80% of the allocated drugs were considered to be adher-
ent, whereas women in the control arm were considered
to be adherent if they were not taking HT for 80% of the
time. Adherence rates and reasons for nonadherence
have been described in detail elsewhere.?*

Health care system in Estonia

The Estonian Health Insurance Fund is the only orga-
nization in Estonia dealing with compulsory health
insurance.”® The Fund guarantees health care to all in-
sured Estonian citizens. The Fund uses the social tax
paid by the working population, which also covers the
cost of health services provided to persons who have
no income with regard to working activities.

The Health Insurance Fund pays for all health care
visits, diagnostic examinations, preventive and treatment
procedures, hospital stays, surgeries, technical aids dur-
ing or after surgery, and compensations for medicinal
products. It also pays benefits for temporary incapacity
for work. All participants in the trial were insured.

Every person has a freely chosen family practitioner.
Usually a person needs a referral from the family prac-
titioner to visit a medical specialist, but no referral is

needed to visit a psychiatrist, gynecologist, dermatove-
nerologist, ophthalmologist, dentist, pulmonologist (for
tuberculosis treatment), infection specialist (for HIV/
AIDS treatment), surgeon, or orthopedist (for trauma-
tology). In the case of emergency treatment, a person may
directly go to the emergency reception or call an ambu-
lance regardless his or her insurance status. The attending
physician decides whether the patient needs urgent inpa-
tient treatment. Planned hospitalizations occur after a
referral from a family practitioner or a medical specialist.

Data collection

Follow-up was performed by annual linkages to the
database of the Estonian Health Insurance Fund. The
linkages were made using personal identification num-
bers. No technical problems occurred while doing the
linkages. The last follow-up date was December 31,
2003. The mean follow-up time in the trial was 3.4 years.
The trial profile is presented in Figure 1.

The unit of registration at the Health Insurance Fund
is one care episode, and the following data are recorded:
dates of start and end of the episode, number of visits to
the doctor or number of inpatient days in a hospital,
diagnostic examinations, treatment procedures, surgical
interventions, the cost of each service separately, up to
3 medical diagnoses as the cause for care according to
the 10th revision of International Classification of Dis-
eases®® and the date of death if relevant. For prescribed
drugs, the following information is recorded: data about
the physician and the patient, name and ATC-code of the
drug, diagnosis according to the International Classifica-
tion of Diseases, and date of writing the prescription.

The main outcome measures were number of health
care visits, number of visits to family practitioners, to all
medical specialists and separately to gynecologists, num-
ber of hospitalizations and hospital days, number of
sickness leave days, inpatient and outpatient health care
costs, purchased cost of prescribed drugs, purchased cost
of sickness leaves and number of women who used
selected medical procedures, each calculated in both trial
arms per person-year. Dental care was not included in
the analysis. On the basis of previous literature,"!* we
selected from the list of medical procedures vaginal ultra-
sonography, biopsies, gynecologic operations, mammog-
raphy, breast operations, bone densitometry, Pap test
smears, cytologic investigations, x-ray investigations,
and electrocardiograms of the heart. A comparison of
the 20 most often-used medical services in trial arms did
not provide any additional information.

The cost of trial treatment, based on adherence rates
in the HT arm, was calculated separately from the costs
of prescribed drugs. Costs of prescribed drugs include
HT prescribed in the control arm. All drug costs were
analyzed as costs purchased by the Health Insurance
Fund, not as the total costs of prescribed drugs. The rate
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adherent adherent adherent adherent
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sub-trial placebo arm women women women women
134 107 54 17
adherent adherent adherent adherent
Figure 1  Trial profile.

of currency conversion was 12.63 Estonian kroon per $1
US. The average rise in the costs of the Estonian Health
Insurance Fund from 1999 to 2004 was about 15%
(unpublished data).

Annual linkages to the Estonian Mortality Database
were used to detect deaths. The last follow-up date for
the linkage with the Mortality Database was December
31, 2002. There were 2 deaths in the nonblind HT arm, 3
deaths in the control arm, 1 death in the blind HT arm,
and 1 in the placebo arm during the trial.

Statistical analysis

The data were analyzed according to the intention-to-
treat principle.

All baseline characteristics were compared by using
%2 tests (categorical variables) or analysis of variance
(continuous variables). No significant differences be-
tween the 2 arms in either subtrials were detected.

Log-linear Poisson regression was used for a statis-
tical comparison of the number of health care visits and
instances of health services used within the nonblind
and blind subtrial. The total number of visits in each
6-month period in each of the 5-year interval age groups
at recruitment was used as a dependent variable, using
the total number of person-years observed in this interval
as the denominator. The model was adjusted for period
since recruitment and age group at recruitment. Interac-
tions between age and treatment, age and time, time and
treatment were tested for. No interactions were detected.
To adjust for overdispersion in cases in which repeated

health care visits or repeated procedures such as electro-
cardiograms of heart at each disease instance per woman
are likely to occur, the iterative algorithm proposed by
Breslow was used.?’

The software used was R for Windows, version 2.0.0
with the contributed package dispmod to adjust for
overdispersion in the log-linear models.”®

Results

As the distribution of health care visits, hospital care
days, hospitalizations, and sickness days per person-year
was strongly skewed, the numbers are presented by
quartiles in Table I. Half of the women in the nonblind
HT arm had up to 5.9 health care visits per person-year,
whereas in the control arm the corresponding figure was
5.5. Half of the women in the nonblind HT arm had up
to 2.5 visits to family practitioner per person-year, the
corresponding figure in the control arm being 2.2. Per
person-year, the number of all health care visits was
10% higher and number of visits to family practitioners
16% higher in the nonblind HT arm. In the blind sub-
trial no statistically significant differences were found
in regard to these outcomes. The number of visits to
all medical specialists or separately to gynecologists
did not differ significantly between the arms. The num-
ber of hospitalizations, hospital care days, and days on
sickness leave did not differ between the arms.

Figure 2 shows the mean number of health care visits
to family practitioners and medical specialists per
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Table I

Health services utilization per person-year in the nonblind and blind subtrial

Minimum  First quartile Median Third quartile Maximum Rate ratio 95% (I

All health care visits*
Nonblind HT arm 0 3.35 5.90 9.68 31.02 1.10 1.02-1.18
Control arm 0 2.87 5.51 8.59 35.25
Blind HT arm 0 2.92 5.33 8.37 26.45 0.96 0.89-1.04
Placebo arm 0 2.70 5.53 9.14 41.14

Visits to a family practitioner*
Nonblind HT arm 0 1.00 2.49 4.34 13.94 1.16 1.06-1.26
Control arm 0 0.89 2.19 4.07 15.34
Blind HT arm 0 1.01 2.33 4.39 15.67 0.99 0.90-1.10
Placebo arm 0 0.97 2.37 4.13 12.37

Visits to all specialists*
Nonblind HT arm 0 1.60 3.09 5.30 24.81 1.04 0.96-1.13
Control arm 0 1.41 2.80 4.79 25.32
Blind HT arm 0 1.48 2.45 4.41 19.33 0.94 0.86-1.04
Placebo arm 0 1.36 2.68 4.89 32.31

Visits to a gynecologist*
Nonblind HT arm 0 0 0.53 1.06 4.61 1.15 0.97-1.36
Control arm 0 0 0.47 0.88 5.27
Blind HT arm 0 0 0.51 1.01 3.78 0.98 0.82-1.18
Placebo arm 0 0 0.47 1.03 5.07

Number of hospitalizations
Nonblind HT arm 0 0 0 0.25 2.10 0.94 0.79-1.12
Control arm 0 0 0 0.26 2.19
Blind HT arm 0 0 0 0.26 4.16 0.96 0.78-1.19
Placebo arm 0 0 0 0.25 3.72

Hospital care days*
Nonblind HT arm 0 0 0 0.53 23.09 1.01 0.76-1.35
Control arm 0 0 0 0.63 34.36
Blind HT arm 0 0 0 0.48 44,14 0.96 0.87-1.38
Placebo arm 0 0 0 0.26 115.24

Hospital care days per hospitalized woman
Nonblind HT arm 0.22 0.89 2.03 3.53 23.09 0.92 0.62-1.37
Control arm 0.22 0.81 1.79 3.66 34.36
Blind HT arm 0.22 0.65 1.47 2.71 44,14 1.27 0.72-2.25
Placebo arm 0.24 0.72 1.39 3.49 115.24

Number of days on sickness leave*
Nonblind HT arm 0 0 0 4.37 119.51 0.92 0.63-1.32
Control arm 0 0 0 4.76 91.47
Blind HT arm 0 0 0 3.67 86.77 0.74 0.48-1.12
Placebo arm 0 0 0 4.81 54.62

* Accounted for overdispersion.

person-year in both arms of the nonblind subtrial. The
number of visits to family doctors increased in time,
and the rise was more remarkable in the HT arm.

The use of selected medical procedures in the 2
nonblind trial arms is presented in Table II. Women us-
ing HT were 14% more often investigated by vaginal
sonography. They had 19% more electrocardiograms
during the trial. There was no significant difference in
the number of gynecologic or breast operations, in the
numbers of bone densitometry, mammograms, Pap
test smears, cytologic investigations, x-ray investiga-
tions, or biopsies between the 2 groups. In the blind sub-
trial, the number of vaginal sonograms was 38% higher

in the HT arm and women in the HT arm had 2.5 times
more gynecologic operations. There were no differences
in the use of other medical procedures between the arms
of the blind subtrial.

The distribution of health care costs was skewed.
Quartiles of health care costs in US dollars per person-
year in both subtrials are presented in Table III. Outpa-
tient health care costs were higher in the nonblind HT
arm. Half of the women in this arm used outpatient
health care for up to $56 US per person-year, whereas
the corresponding figure in the control arm was $50
US per person-year. Inpatient health care costs did not
differ in the 2 nonblind arms. Half of the women in
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Figure 2 HT, hormone therapy arm; C, control arm; Spec, visits to medical specialists; FP, visits to family practitioners.

both arms did not use inpatient care per person-year at
all. Inpatient health care costs for 75% of women were
up to $65 US per person-year in the nonblind HT and
up to $62 US per person-year for 75% of women in
the control arm. Total cost of prescribed drugs per
person-year became significantly higher in the HT
arms after including cost of trial treatment in the calcu-
lations, reaching $73 US for half of the women in the
nonblind HT arm, and $21 US in the control arm, the
corresponding figures being $72 US in the blind HT
arm and $18 US in the placebo arm. Benefits for tempo-
rary incapacity for work were similar in all arms. Be-
cause of increased expenses on drugs and added costs
on outpatient health care in the nonblind HT arm, total
health care costs were higher in the HT arms. For half of
the women in the nonblind HT arm, health care costs

were up to $161 US per person-year ($140 US in the
blind HT arm), the corresponding figure in the control
arm was $121 US (S111 US in the placebo arm).

Comment

Results of the Estonian Postmenopausal Hormone
Therapy trial show that HT users cause additional
expenses in health care and use different subcatego-
ries of health services in comparison with women not
using HT.

This article is not an economic evaluation study
because we wanted to report the use of different health
services in a randomized HT trial and to disaggregate
the costs as far as possible. Cost-effectiveness league



68 Veerus et al
Table II  Use of selected medical procedures in the nonblind subtrial
HT arm Control arm
N = 494 N =507 Rate ratio* 95% (I P value
Gynecologic operations 1.30 0.88-1.92 .18
446 (90.3) 474 (93.5)
1 38 (7.7) 22 (4.3)
2+ 10 (2.0) 11 (2.2)
Operations on breasts 1.28 0.38-4.27 .68
0 488 (98.8) 502 (99.0)
1 5 (1.0) 5 (1.0)
2+ 1(0.2)
Vaginal sonograms 1.14 1.05-1.25 .002
0 311 (63.0) 392 (77.3)
1 120 (24.3) 85 (16.8)
2+ 63 (12.7) 30 (5.9)
Bone densitometry 0.88 0.67-1.17 37
0 426 (86.2) 429 (84.6)
1 49 (9.9) 57 (11.2)
2+ 19 (3.9) 21 (4.2)
Mammograms 1.23 0.90-1.68 .18
0 133 (26.9) 169 (33.3)
1 219 (44.3) 216 (42.6)
2+ 142 (28.8) 122 (24.1)
Pap test smears 1.07 0.83-1.37 .61
0 117 (23.7) 132 (26.1)
1 187 (37.9) 205 (40.4)
2+ 190 (38.4) 170 (33.5)
X-ray of trunk or extremities 0.96 0.86-1.07 49
0 184 (37.3) 191 (37.7)
1 146 (29.5) 141 (27.8)
2+ 164 (33.2) 175 (34.5)
ECG' 1.19 1.03-1.36 .01
0 208 (42.1) 221 (43.6)
1 116 (23.5) 133 (26.2)
2+ 170 (34.4) 153 (30.2)
Biopsies 1.07 0.74-1.55 .70
0 446 (90.3) 463 (91.3)
1 41 (8.3) 35 (6.9)
2+ 7 (1.4) 9 (1.8)
Cytologic investigations 1.26 0.91-1.74 .16
0 434 (87.9) 455 (89.7)
1 46 (9.3) 39 (7.7)
2+ 14 (2.8) 13 (2.6)

ECG, Electrocardiogram; 0, number (percentage) of women with no operation or investigation; 1, number (percentage) of women with 1 operation or
investigation; 2+, number (percentage) of women with 2 or more operations or investigations.

* Per person-year.
" Accounted for overdispersion.

tables cannot be the sole basis for resource allocation.”
The use of a single outcome fails to recognize the variety
of important effects.*

The analysis is focused on the results from the
nonblind subtrial. The subjects and the investigators
were not blinded in the nonblind subtrial, only persons
doing linkages in the registries were blinded. Blind
assessment of the trial outcome is more important
than blinding the treatment.>' Trial doctors were aware
of the treatment allocation, and women were asked to

inform other physicians about their participation in
the trial. In clinical practice, the placebo response cre-
ates a possible effect on outcomes, and may thus affect
the use of health services.*?

More than half of the randomly assigned women
were lost before recruitment. As this occurred before the
randomization envelope was opened, we assume the loss
was independent of the trial arm."> According to recruit-
ment questionnaires, the women interested in participat-
ing in the trial were not healthier than women who were
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Table III  Health care costs in US dollars per person-year in the nonblind and blind subtrial
Minimum First quartile Median Third quartile Maximum P value*

Outpatient health care costs .04
Nonblind HT arm 0 30 56 102 1483
Control arm 0 26 50 90 2810
Blind HT arm 0 28 49 81 3427 .58
Placebo arm 0 26 48 97 623

Inpatient health care costs .88
Nonblind HT arm 0 0 0 65 3933
Control arm 0 0 0 62 8922
Blind HT arm 0 0 0 52 3144 .36
Placebo arm 0 0 0 18 10210

Costs of prescribed drugs’ .93
Nonblind HT arm 0 4 24 82 633
Control arm 0 4 21 92 1077
Blind HT arm 0 3 16 77 2006 .83
Placebo arm 0 3 18 82 949

Cost of trial treatment NA
Nonblind HT arm 0 11 35 65 76
Control arm
Blind HT arm 0 11 38 65 76 NA
Placebo arm

Total cost of drugs <.001
Nonblind HT arm 0 39 73 121 637
Control arm 0 4 21 92 1077
Blind HT arm 0 35 72 122 2077 <.001
Placebo arm 0 3 18 82 949

Costs of sickness leaves .69
Nonblind HT arm 0 0 0 30 1744
Control arm 0 0 0 28 2094
Blind HT arm 0 0 0 22 604 55
Placebo arm 0 0 0 29 1083

Total* <.001
Nonblind HT arm 0 91 161 345 4156
Control arm 0 48 121 290 9519
Blind HT arm 10 85 140 286 4645 <.001
Placebo arm 0 35 111 241 10383

NA, Not applicable.
* According to Wilcoxon test.
 Excluding trial treatment.

* Including inpatient health care, outpatient health care, costs of sickness leaves, prescribed drugs, and trial treatment.

not interested in participation.*® There were no signifi-
cant differences in the baseline characteristics of women
participating in the 2 arms of the nonblind and blind
subtrials.

We assume the number of missing data to be minimal
in the Estonian Health Insurance Fund database, as the
compensations to health care institutions and to apoth-
ecaries depend on the rapidity and accuracy of the elec-
tronically forwarded data. For the year 1999, it was not
possible to determine how many of the visits to medical
specialists were to gynecologists. The last follow-up date
for the Estonian Mortality database was 12 months
earlier than for the Estonian Health Insurance Fund.
We assume this does not have a major effect on the
estimation of outcomes.

Our results give the minimal estimation of the increase
in health care utilization. Recruitment visits and medical
procedures carried out before recruitment were not
included in the statistical analysis. If they were, it would
have added to the number of visits to gynecologists and
vaginal sonograms in the HT arm. It is difficult to predict
whether there would have been an even larger increase in
vaginal sonograms or gynecologic operations if no ultra-
sonography had been carried out before recruitment.

The annual trial visits were included in the analysis.
It is possible that without the trial, the number of visits
to gynecologists would have been smaller in the control
arm. If adherence would have been higher, the increase
in health service utilization and health care costs might
have been even greater in HT arms.
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The effect of waiting times and different hospitaliza-
tion rates in different geographic regions is supposed to
be similar in all trial arms.

The comparison of the results from the blind and
nonblind subtrial suggests that the number of health
care visits results from the context of being on HT and
that health care visits in the placebo arm could have
been influenced by the trial effect. Instead, the use of
prescription drugs and selected medical procedures
suggests that those are related to the biologic effects of
HT only.

In addition to the available risk-benefit profile of HT,
prospectively collected data in the Estonian Postmeno-
pausal Hormone Therapy randomized trial provide
decision makers with information on the utilization of
health services by HT users. The results of this analysis
cannot be directly transferred to any other country, but
they can be calibrated to other health care systems and
health behavior. A longer follow-up may reveal more
differences in the use of health services by women who
use and who did not use postmenopausal HT.
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Objective To determine how postmenopausal hormone therapy
(HRT) is related to the use of other prescription medication.

Design Follow up of a randomised controlled trial with a blind
subtrial of hormone therapy versus placebo and a nonblind
subtrial of open label hormone therapy versus nontreatment.

Population A total of 1823 postmenopausal women aged 50—64 at
the time of sampling participated in the trial from 1999 to 2004.

Methods Use of prescription medication was identified by records
in the central computerised database of the Estonian Health
Insurance Fund.

Main outcome measures The use of 21 classes of prescription
medication was compared in the hormone therapy arms and
placebo or nontreatment trial arms. The influence of women’s
socio-economic characteristics on the intensity of concomitant
medication use was also examined.

Results The proportion of women using any prescription
medication besides hormone therapy did not differ between the

arms. However, the type of prescribed drugs varied between the
arms. After combining data from both hormone therapy arms,

for women using HRT the combined hazard ratio was 1.26

(95% CI: 1.05-1.53) for the use of calcium channel blockers, 1.48
(95% CI: 1.10-1.99) for local vaginal treatment, 0.70 (95% CI:
0.50-0.99) for hypnotics and sedatives and 0.77 (95% CI: 0.60—0.99)
for selective serotonin reuptake inhibitors (SSRIs). Women who
were older, who had a higher body mass index, who were
unemployed and who lived outside the capital used more
prescription drugs in comparison with others.

Conclusions Hormone therapy did not increase the overall use of
prescription medication other than hormone therapy, but the types
of drugs used in hormone therapy and nontherapy arms varied,
with increased use of calcium channel blockers for hypertension
and local vaginal treatments for vaginal candidiasis and decreased
use of hypnotics, sedatives and SSRIs in the HRT arms.

Keywords Hormone replacement therapy, randomised controlled
trial, prescription medication.
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Introduction

Prescription drug use has been reported to be higher in current
and former hormone therapy users in certain countries.'”
Based on data from administrative databases or surveys,
hormone therapy was associated with an increased use of thy-

roid hormone preparations and antimigraine preparations,'
antacids and antihistaminic drugs’® and antihypertensive
medication.* No difference in the use of cardiac drugs or bis-
phosphonates has been reported.* The use of antidepressants
and sedatives is reported to be higher among hormone therapy
nonusers.»>
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Unlike observational data, results from randomised trials
are not confounded by social and behavioural factors.® Only
baseline medication use has been reported in the Heart and
Estrogen/Progestin Study’ and the Women’s Health Initiative
trial.3 Details of concomitant medication use have not been
reported from these trials.

The aim of this paper was to analyse the use of prescription
drugs by participants in the Estonian Postmenopausal Hor-
mone Therapy (EPHT) trial. This randomised trial consisted
of two subtrials, a blind and a nonblind one. According to
EPHT trial data, the expenses of prescription medication were
higher in the hormone therapy arms.” Using the centralised
electronic database of the Estonian Health Insurance Fund,
prescription medication was analysed in hormone therapy
arms and nontreatment arms during a mean follow-up time
of 4.4 (SD 0.7) years.

Methods

Participants

Postmenopausal women aged 50-65 years and living in Tartu,
Tartu county, Tallinn and Harju county were asked to par-
ticipate in a postmenopausal hormone therapy trial. Eligible
women were randomised into four trial arms: 1) blind hormone
therapy arm, 2) blind placebo arm, 3) nonblind hormone
therapy arm and 4) nonblind control arm. Randomisation
occurred prior to consent in order to study the impact of
blinding on recruitment (Figure 1). The nonblind subtrial
was designed to study the impact of hormone therapy on
health service utilisation.

Hormone therapy and prescription medication

Participants were recruited at three clinical centres in Esto-
nia from January 1999 to December 2001. Randomisation,
eligibility criteria, recruitment and clinical follow up of
participants have been described in detail elsewhere.!® Trial
treatment was stopped by May 2004. The follow-up period
for trial participants was from 2 to 5 years. All participants
gave written informed consent. The trial design was ap-
proved by the Tallinn Medical Research Ethics Committee,
Estonia and by the Ethics Committee of the University Clinic
of Tampere, Finland.

On average, women were 58.2 years of age on entering the
trial. Their mean body mass index was 27.0 kg/m? at recruit-
ment and average age at menopause was 50.2 years. At the
time of recruitment, 69% of the women were employed, and
33% had a higher education, 52% of them were living in the
capital, 17% in the surrounding area, 21% in a smaller town
and 10% in rural areas. Of the participating women, 15%
were current smokers, 13% had been treated for hyper-
tension, 1.9% had a history of angina, 0.3% a history of
myocardial infarction and 1.6% a history of diabetes. There
was no difference in the baseline medical conditions between
the arms. Use of prescription drugs prior to enrolment was
similar in all four trial arms.

Trial treatment

Participants in the hormone therapy arms received 0.625 mg
of combined estrogens plus 2.5 mg of medroxyprogesterone
acetate daily orally or a matched placebo in the placebo arm
or no treatment in the control arm. The 251 participants
who were within 3 years from their last menstrual period
received 0.625 mg of combined estrogens plus 5.0 mg of

Assessed for eligibility

14,743

Excluded 10,448

Not eligible 2,311 —

Refused to particiate 8,137
Randomised
4,295
[ [ [ 1
Blind HT arm Blind placebo arm Non-blind HT arm Non-blind control arm
1,070 1,067 1,078 1,080

l l

I l

Joined the trial Joined the trial
415 381

Joined the trial Joined the trial
503 524

l l

l l

Lost to follow-up 0

Lost to follow-up 0 ‘

Lost to follow-up 0

Lost to follow-up 0O ‘

l l

I l

Analysed 415 ‘ Analysed 381

Analysed 503 ‘ Analysed 524

Figure 1. Flow chart of the EPHT trial.
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medroxyprogesterone acetate daily orally or matched placebo
or no treatment.

In the nonblind subtrial, participants and trial staff were
aware of the treatment allocation, and women were asked to
inform other physicians about their hormone therapy usage.
In the blind subtrial, participants and physicians were blinded
about the composition of trial treatment. Women participat-
ing in the blind subtrial were asked to inform other physicians
about their participation in a blind hormone therapy trial.
These women were informed about the nature of their trial
drug within 1 month of the closure visit.

At the end of the first trial year, less than half of the par-
ticipants took over 80% of their assigned trial medication.!!
At the end of the second year, the number of women taking
trial treatment had decreased approximately a further 13%. At
the end of the third trial year, the proportion of women taking
over 80% of trial treatment was 36% on average. The pro-
portion of women in the control arm who did not start hor-
mone therapy remained at about 90% throughout the trial.
The proportion of women who started prescribed hormone
replacement therapy (HRT) in the placebo arm was 5%.
Reasons for nonadherence have been reported separately.'!

Primary and secondary outcomes

Based on previous literature!> and on the outcomes of hor-
mone therapy trials,'>!> 21 types of prescription medication
according to the anatomical therapeutic chemical (ATC)™"
classification of drugs were selected to calculate the drug
usage in hormone therapy versus nontherapy arms through-
out the trial. In addition, drug usage was compared between
the arms within the blind and nonblind subtrial. The numbers
of women using no prescription drugs, one, two, three and
four or more prescription drugs were compared in four trial
arms during the first three trial years. The duration of usage
for prescribed antidepressants, hypnotics and sedatives, and
calcium channel blockers was compared between the trial
arms. The background characteristics of participating women
were analysed to check their influence on the intensity of
concomitant drug use.

Data collection

Women’s background characteristics were obtained from
recruitment questionnaires. Use of prescription drugs was
obtained by linkages to the electronic database of the Estonian
Health Insurance Fund, using an individual’s personal iden-
tification code.! All participants in the trial were insured. The
person doing linkages in the Health Insurance Fund was
unaware of the treatment allocation.

The Estonian Health Insurance Fund stores information
about all sold prescription drugs in a centralised, computer-
ised database. Patients pay a certain amount of the drug price,
the rest is compensated to the pharmacy by the Health Insur-
ance Fund. As the compensation to pharmacies depends on

the quick and accurate transmission of data, the probability
of missing data is small. For each drug, the following infor-
mation is recorded: personal data of the physician and the
patient, name and ATC code of the drug, diagnosis according
to the 10th revision of the International Classification of Dis-
eases'® and date of writing the prescription. Even though most
of the drugs in Estonia are issued under a medical prescrip-
tion written by a doctor, some painkillers, antacids, ointments
and other simple drugs are obtained over-the-counter and
they are not included in our analysis. The last follow-up date
was 31 December 2004.

Statistical analysis

Numbers of women using no prescription medication, one,
two, three and four or more prescribed drugs during the first
three trial years were compared in each arm.

Cox proportional hazards modelling was used to compare
the use of 21 classes of selected drugs in different trial arms
throughout the trial. The data were analysed according to the
intention-to treat principle. Use of prescription drugs in the
same 21 classes 3 months prior to enrolment was compared
between all four trial arms using chi-squared test or Fisher’s
exact test, where appropriate.

Group means of numbers of prescriptions per woman by
trial arms were compared for antidepressants, hypnotics and
sedatives and calcium channel blockers.

Logistic regression was used to compare the use of calcium
channel blockers, selective serotonin reuptake inhibitors and
anxiolytics between adherent and nonadherent women. Cox
proportional hazards modelling was used to compare the
time-point for starting such treatment between adherent
and nonadherent women. Women taking more than 90% of
allocated trial treatment in the first trial year were defined to
be adherent.

Log-linear regression was used for a statistical comparison
of the background characteristics of women using four or
more prescription drugs during the first 2 years of partici-
pation in both subtrials. The models were adjusted for age
group at recruitment, education, employment status, body
mass index and living place. Interactions with blinding and
treatment indicators were tested for. No interactions were
detected.

The software used was R for Windows, version 2.1.1.17

Results

During the first trial year, about one-third of the women did
not use any prescription drugs, and a quarter of women used
more than four prescription drugs. During the second and the
third participation year, the proportion of women using pre-
scription drugs increased. The proportion of women using
prescribed drugs in different trial years did not differ between
the four trial arms (Table 1).
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Table 1. Number and percentage of women using prescription drugs in four trial arms per participation year

Trial arm

Blind HT, n = 415 Blind placebo, n = 381

Nonblind HT, n = 503

Nonblind control, n = 524

Total, n = 1823

Using no prescription drugs

1st year 154 (37.1%) 135 (35.4%)
2nd year 128 (30.8%) 114 (29.9%)
3rd year 119 (28.7%) 96 (25.2%)

Using one prescription drug

1st year 64 (15.4%) 66 (17.3%)
2nd year 72 (17.4%) 62 (16.3%)
3rd year 72 (17.4%) 71 (18.6%)

Using two prescription drugs

1st year 62 (14.9%) 48 (12.6%)
2nd year 58 (14.0%) 61 (16.0%)
3rd year 72 (17.4%) 57 (15.0%)
Using three prescription drugs

1st year 38(9.2%) 32 (8.4%)
2nd year 52 (12.5%) 44 (11.6%)
3rd year 29 (6.9%) 48 (12.6%)

Using four or more prescription drugs

1st year 97 (23.4%) 100 (26.3%)
2nd year 105 (25.3%) 100 (26.2%)
3rd year 123 (29.6%) 109 (28.6%)

176 (35.0%)
143 (28.4%)
132 (26.2%)

94 (18.7%)
78 (15.5%)
94 (18.7%)

60 (11.9%)
79 (15.7%)
64 (12.7%)

42 (8.4%)
55 (10.9%)
72 (14.3%)

131 (26.0%)
148 (29.5%)
141 (28.1%)

177 (33.8%)
135 (25.8%)
134 (25.6%)

92 (17.6%)
89 (17.0%)
95 (18.1%)

72 (13.7%)
75 (14.3%)
74 (14.1%)

62 (11.8%)
68 (12.9%)
56 (10.7%)

121 (23.1%)
157 (30.0%)
165 (31.5%)

642 (35.2%)
520 (28.5%)
481 (26.4%)

316 (17.3%)
301 (16.5%)
332 (18.2%)

242 (13.3%)
273 (15.0%)
267 (14.6%)

174 (9.6%)
219 (12.0%)
205 (11.3%)

449 (24.6%)
510 (28.0%)
538 (29.5%)

HT, hormone therapy.

Table 2 presents the use of prescription drugs for the car-
diovascular system during the trial. In the blind subtrial, the
use of any antihypertensive drugs did not differ between the
hormone therapy arm and the placebo arm, but in the non-
blind subtrial, hormone therapy users used antihypertensive
treatment more commonly. The use of calcium channel
blockers was higher in the hormone therapy arm of the blind
subtrial (hazard ratio [HR] 1.38; 95% CI: 1.02-1.86) and after
combining the data for both hormone therapy arms (HR 1.26;

95% CI: 1.05-1.53). For the majority of prescriptions, hyper-
tensive diseases were the reason for the use of calcium channel
blockers. The numbers of prescriptions with different reasons
for the use of calcium channel blockers were the following: for
hypertensive diseases 4004, for angina pectoris 33 and for
cardiac arrhythmias 14 prescriptions altogether. The com-
bined odds ratio between hormone therapy arms and non-
therapy arms for hypertensive diseases as the reason for the
use of calcium channel blockers was 1.25 (95% CI: 1.03-1.51)

Table 2. Numbers of women and HRs with 95% confidence intervals for using drugs for the cardiovascular system

Drug class, ATC code Blind Blind HR (95% Cl)  Nonblind  Nonblind HR (95% CI) Combined
HT, 415 placebo, 381 HT, 503 control, 524 HR (95% Cl)

Any drugs for hypertension 187 169 1.03 (0.83-1.27) 249 230 1.20 (1.00-1.44) 1.12(0.98-1.29)
(C02, C03, C07, CO8 or CO9)

Antihypertensives C02 22 21 0.97 (0.53-1.75) 30 29 1.08 (0.65-1.81) 1.03 (0.70-1.52)

Diuretics C0O3 61 50 1.14 (0.79-1.66) 75 83 0.95(0.70-1.30) 1.03 (0.81-1.30)

Beta-blocking agents C07 105 111 0.86 (0.66-1.12) 157 146 1.18 (0.94-1.48) 1.03(0.87-1.23)

Calcium channel blockers C08 105 72 1.38(1.02-1.86) 131 119 1.19(0.93-1.53) 1.26 (1.05-1.53)

Agents acting on the 110 83 1.25(0.94-1.67) 124 115 1.14(0.89-1.48) 1.19(0.99-1.44)
renin-angiotensin system C09

Organic nitrates COTDA 31 24 1.18(0.69-2.01) 44 52 0.88 (0.59-1.32) 0.98(0.71-1.35)

Serum lipid reducing agentsC10 26 32 0.74 (0.44-1.25) 42 53 0.82 (0.55-1.23) 0.79 (0.57-1.09)

HT, hormone therapy.
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and the combined odds ratio for angina pectoris as the reason
for the use of calcium channel blockers was 2.84 (95% CI:
0.75-10.72). There were no significant differences in the use
of other drugs for hypertension, in the use of drugs for cor-
onary heart disease or drugs lowering serum cholesterol.

There was no difference in the overall use of antidepres-
sants between the trial arms, but the use of selective serotonin
reuptake inhibitors was lower in the hormone therapy arms
after combining data from both subtrials (HR 0.77; 95% CI:
0.60-0.99). After combining data from both subtrials, the use
of hypnotics and sedatives was lower in hormone therapy
arms (HR 0.70; 95% CI: 0.50-0.99), especially in women in
the hormone therapy arm of the blind subtrial (HR 0.55; 95%
CI: 0.33-0.92). The use of anxiolytics did not differ signifi-
cantly between the trial arms (Table 3).

There was no difference between the arms in the use of non-
steroid anti-inflammatory drugs, antacids, antiallergic drugs,
thyroid replacement therapy, painkillers, bisphosphonates,
antidiabetic drugs, antithrombotic agents or antimigraine pre-
parations during the trial (Table 4). The use of local gynae-
cological anti-inflammatory drugs was higher among women
randomised to the blind hormone therapy arm (HR 1.73;
95% CI: 1.08-2.79) and after combining data from hormone
therapy arms of both subtrials (HR 1.48; 95% CI: 1.10-1.99).
After combining data from both hormone therapy arms,
the reasons for the increased use of local vaginal treatment in
the HRT arms were more frequent vaginal candidiasis (HR
1.93; 95% CI: 1.20-3.11) and acute vulvitis or vaginitis (HR
1.09; 95% CI: 0.96-1.20).

There was no difference in the group means of prescrip-
tions per woman for antidepressants, hypnotics and sedatives,
or calcium channel blockers in different trial arms throughout
the trial. There was no difference between drop-outs and
continuers in the treatment arms as regards the use of calcium
channel blockers, selective serotonin reuptake inhibitors and
anxiolytics or the time of starting such treatment.

As the women stopped trial treatment gradually from
January 2004 to May 2004, a data analysis was also completed
using data until 31 December 2003 as the last follow-up date.
The results of the analysis including data until 31 December

2003 did not differ significantly from the results using data
until 31 December 2004.

Factors affecting prescription drug use were analysed in
both subtrials. This analysis was restricted to the first two trial
years only, as this was the maximum follow-up time for all
participants. In the blind subtrial, women who used four or
more prescription drugs during the first two trial years were
older, not employed, had a higher body mass index and lived
around the capital area. In the nonblind subtrial, women
using four or more prescription drugs were older, had a higher
body mass index and lived in a small town or in countryside
in comparison with women who used up to three prescription
drugs during the first two trial years (Table 5). There was no
difference in regard to being randomised to hormone therapy
arm or not in either subtrials. Blinding had no effect on the
use of prescribed drugs.

Discussion and conclusion

The use of prescription medication in the EPHT trial showed
that hormone therapy had no effect on the overall use of
prescribed drugs in addition to the hormone therapy used
within the trial, but the types of drugs differed for women
randomised to using and not using hormone therapy.

In comparison with other studies, we found no increase in
the use of thyroid or antimigraine preparations, antihista-
minic drugs or antacids. Our data showed no decrease in
the overall use of antidepressants among hormone therapy
users. The increased use of selective serotonin reuptake inhibi-
tors and sedatives in the placebo and control arms may be due
to their effectiveness to treat menopausal symptoms,!8-2
showing that hormone therapy and certain psychiatric drugs
are used alternatively.

The results show an increase in the use of calcium channel
blockers in the hormone therapy arms. Calcium channel
blockers are among the most often prescribed drugs for the
treatment of hypertension.?! There is no evidence about the
risk of developing hypertension during hormone therapy,*?
but an increased use of antihypertensive therapy during hor-
mone therapy has been reported.??

Table 3. Numbers of women and HRs with 95% confidence intervals for using selected psycholeptics and psychoanaleptics

Drug class, ATC code Blind Blind HR (95% CI) Nonblind  Nonblind HR (95% CI) Combined
HT, 415 placebo, 381 HT, 503 control, 524 HR (95% Cl)
Antidepressants NO6A 61 79 0.72 (0.52-1.01) 93 105 0.93 (0.70-1.23) 0.84 (0.68-1.04)
Selective serotonin reuptake 42 54 0.70 (0.47-1.04) 65 83 0.82(0.59-1.13)  0.77 (0.60-0.99)
inhibitors NO6AB
Hypnotics and sedatives NO5C 24 39 0.55 (0.33-0.92) BB} 40 0.86 (0.54-1.36) 0.70 (0.50-0.99)
Anxiolytics NO5B 21 24 0.80 (0.44-1.43) 24 35 0.70(0.42-1.19) 0.75(0.51-1.10)

HT, hormone therapy.
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Table 4. Numbers of women and HRs with 95% confidence intervals for other selected prescription medication

Blind Blind
HT, 415 placebo, 381

Drug class, ATC code

HR (95% CI)

Nonblind Nonblind
HT, 503 control, 524

HR (95% CI) Combined

HR (95% CI)

Nonsteroid anti-inflammatory drugs M01 201 183 1.01(0.83-1.23) 252 251 1.06 (0.89-1.26) 1.04(0.91-1.18)
Antacids A02 82 87 0.85(0.63-1.15) 129 131 1.05 (0.82-1.34) 0.97 (0.80-1.17)
Antiallergic drugs R06 39 36 1.00 (0.63-1.56) 55 51 1.13(0.78-1.66) 1.07 (0.80-1.43)
Thyroid hormone preparations HO3A 22 24 0.83 (0.47-1.48) 25 25 1.05(0.61-1.83) 0.94 (0.63-1.40)
Painkillers NO2 20 19 0.96 (0.51-1.80) 19 32 0.62 (0.35-1.09) 0.75 (0.50-1.14)
Biphosphonates MO5BA 19 18 0.98 (0.51-1.86) 16 23 0.73 (0.38-1.38) 0.84 (0.54-1.32)
Oral blood glycose lowering drugs A10B 16 10 1.48 (0.67-3.27) 11 24 0.49 (0.24-1.00) 0.80 (0.48-1.32)
Antithrombotic agents BO1 6 3 1.75 (0.44-7.01) 7 6 1.24(0.42-3.68) 1.42(0.61-3.32)
Antimigraine preparations 3 2 1.38(0.23-8.27) 5 2 2.61(0.51-13.45) 1.98 (0.60-6.59)
NO02CC, N02CX
Local vaginal treatment GO1 48 26 1.73 (1.08-2.79) 59 47 1.33(0.91-2.00) 1.48(1.10-1.99)

HT, hormone therapy.

Although vaginal lactobacilli are more prevalent among
women receiving hormone therapy,”»?> we found an increase
in the use of local vaginal treatment in the hormone treatment
group. Local administration of estrogens may be more effec-
tive than systemic administration in reducing genitourinary
infections.?®

More than half of the randomly assigned women were lost
before recruitment. Because this happened without the
woman or the trial staff knowing to which arm the woman
belonged, this loss occurred independently of the trial arm
and did not endanger comparability but increased the ran-
dom error in estimates of effect. The impact of blinding on
recruitment and the reasons for ineligibility in different trial
arms has been described elsewhere.!?

The central electronic database of the Estonian Health
Insurance Fund is assumed to have complete data about pur-
chased prescription drugs. We preferred it to survey data

because the duration of medication use and the date of first
use are subject to recall bias even if use of medication is not.”’

The Estonian Health Insurance database contains data about
sales figures for drugs, not the actual drug usage. We assumed
that the proportion of women actually using purchased drugs
was similar in all trial arms. We have no data about the use of
over-the-counter drugs, vitamin D and calcium supplements
among them, and were not able to analyse the use of these.
Reflection of changes in existing drug use patterns versus new
ones was assumed to be similar in all trial arms.

The last follow-up date was later than the date of stopping
trial treatment, but the biological effect of estrogens and
progestins may last longer.?® Including only data prior to
the date of stopping the trial treatment did not change the
results. The results are presented as combined HRs for women
randomised to hormone therapy. Results are also provided sep-
arately for the blind and the nonblind subtrial. Low adherence

Table 5. Comparison of women using four or more prescription drugs with women using less prescription drugs during the first two trial years

Blind subtrial Nonblind subtrial Combined

OR* 95% CI* OR* 95% CI* OR** 95% CI**
Randomised to HT 1.00 0.75-1.35 1.05 0.81-1.36 1.03 0.85-1.25
Age over 60 years 1.50 1.08-2.07 2.06 1.54-2.75 1.78 1.44-2.21
Higher education 0.92 0.66-1.27 0.88 0.66-1.16 0.89 0.75-1.10
Employed 0.60 0.43-0.85 0.76 0.56-1.04 0.69 0.55-0.87
BMI 1.06 1.02-1.10 1.06 1.03-1.09 1.06 1.04-1.08
Living around the capital 1.57 1.04-2.38 1.23 0.86-1.77 1.37 1.04-1.79
Living in a small town 1.25 0.86-1.82 1.42 1.01-2.00 1.34 1.04-1.72
Living in the countryside 1.45 0.87-2.39 1.91 1.20-3.02 1.69 1.20-2.36
Blinding 0.83 0.69-1.02

OR, odds ratio; HT, hormone therapy; BMI, body mass index.

*Adjusted for age group at recruitment, education, employment status, body mass index, and living place.
**Adjusted for age group at recruitment, education, employment status, body mass index, living place and blinding.
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may have diluted the difference between the hormone therapy
and nontreatment arms.

Data about treatment variations derived from randomised
controlled trials can be generalised to community patients.?’
Knowledge about the influence of hormone therapy on the
use of prescription medication can be used for public health
decisions. Further research is needed to improve knowledge
about the influence of simultaneous medication on the out-
comes of long-term randomised trials.
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