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ABSTRACT

Postmenopausal women with an intact uterus using estrogen therapy should receive a progestogen
for endometrial protection. The debate on bioidentical hormones including micronized progesterone
has increased in recent years. Based on a systematic literature review on the impact of menopausal
hormone therapy (MHT) containing micronized progesterone on the mammary gland, an international
expert panel’'s recommendations are as follows: (1) estrogens combined with oral (approved) or vaginal
(off-label use) micronized progesterone do not increase breast cancer risk for up to 5years of treat-
ment duration; (2) there is limited evidence that estrogens combined with oral micronized progester-
one applied for more than 5years are associated with an increased breast cancer risk; and (3)
counseling on combined MHT should cover breast cancer risk - regardless of the progestogen chosen.
Yet, women should also be counseled on other modifiable and non-modifiable breast cancer risk fac-
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tors in order to balance the impact of combined MHT on the breast.

Introduction

The steroid hormone progesterone (P) plays a key role in
female reproduction’. For therapeutic reasons, micronized
progesterone (MP) can be used, for example, for endometrial
protection when estrogens are applied in menopausal
women with an intact uterus®. To discuss various topics on
MP, regular international expert meetings of three gyneco-
logical endocrinologists from the German-speaking countries,
Austria, Germany and Switzerland, have been held since 2015
aiming to provide scientifically proven statements on MP
treatment in peri- and postmenopausal women, based on a
systematic literature search and discussion of the results. The
impact of estrogens combined with MP on the mammary
gland, especially on breast density, biopsies (benign breast
tissue) and cancer risk is the second topic of this series>.

Material and methods

In May 2016, a systematic literature search was performed by
an independent agency (gwd consult) using the databases
Medline (Pubmed) and Embase. Only articles in English were
included. There was no time restriction applied. For each
topic (impact of MP on (1) breast biopsy, (2) breast histology
and (3) breast cancer risk), individual searches were per-
formed using multiple combinations of keywords, Mesh-
terms and text words related to the respective topic. For
the first topic, included keywords were ‘progesterone’,

‘breast’, ‘density’, ‘treatment’, ‘micronized’, ‘'mammography’,
‘exogenous’, ‘hormone’, ‘proliferation’, ‘HRT’, ‘bio-identical’,
while  ‘MPA’, ‘norethisterone’, ‘progestin’, ‘medroxypro-
gesterone’ and ‘receptor’ were excluded keywords. The
search yielded 60 relevant articles. For the second topic,
included keywords were ‘progesterone’, ‘histologic’,
‘treatment’, ‘breast’, ‘hormone’, ‘biopsy’, ‘parenchymal’, ‘bio-
identical’ and ‘histology’ and excluded keywords were
‘progestin’,  ‘medroxyprogesterone’, ‘norethisterone’ and
‘receptor”. The search yielded 30 relevant articles. For the
third topic, included keywords were ‘progesterone’, ‘breast’,
‘cancer’, ‘risk’, ‘treatment’, ‘micronized’, ‘bio-identical’ while
excluded keywords included ‘receptor’ and ‘progestin”. The
search yielded 83 relevant articles. After exclusion of dupli-
cates, the final list of relevant articles comprised 141 out of
all relevant 173 articles. After May 2016, five additional
articles have been identified and included into the review*®,
The final eligibility assessment and evaluation of the studies’
quality were performed by the expert group (PS, JN, LW).

Results

Of 143 hits, 19 studies*?* were selected for the systematic
review and expert panel’s discussion. The other publications
were excluded as they, for example, did not use MP but syn-
thetic progestins although stated otherwise in the title,
focused on infertility treatment or were not original articles,
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respectively. In the following, the term ‘progestogen’ was
used as an umbrella term for MP and synthetic progestins.

Breast density

Of 60 hits, only six articles were suitable for this review®'*
(Table 1). Of those, four were subgroup analyses of the
placebo-controlled, randomized-controlled trial (PC-RCT)
Postmenopausal  Estrogen/Progestin  Intervention  (PEPI)
trial® ', one was a post-hoc analysis of two PC-RCTs'® and
another one a head-to-head RCT'. Sample size ranged from
77'* to 571'° postmenopausal women. Treatment duration
ranged from 2 months'* to 3 years®. Within the PEPI trial, four
menopausal hormone therapy (MHT) regimens were compared
to placebo®'2, MHT regimens comprised oral conjugated
equine estrogens (CEE) at 0.625mg/day (o-CEE), o-CEE at
0.625 mg/day combined with oral medroxyprogesterone acet-
ate (o-MPA) at 10mg/day for 12days per month (o-CEE + o-
seqMPA), o-CEE at 0.625mg/day combined with o-MPA at
2.5mg/day (o-CEE + o-contMPA), and o-CEE at 0.625 mg/day
combined with oral MP (o-MP) at 200 mg/day for 12 days per
month (o-CEE + o-contMP). The post-hoc analysis combined
two Danish RCTs'® comparing placebo to either an oral MHT or
nasal-oral MHT regimen. The oral MHT regimen contained oral
17B-estradiol (0-E2) at 1 mg/day combined with trimegestone
at 0.125mg/day (o-E2 + o-contTrimegestone), whereas the
nasal-oral MHT contained either nasal E2 at 150 or 300 pg/day,
respectively, combined with o-MP at 200 mg/day for 14 days
per month in women with an intact uterus (n-E2 + 0-seqMP).
The head-to-head RCT'* used two different MHT regimes con-
taining either o-CEE at 0.625mg/day sequentially combined
with o-MPA at 5 mg/day (o-CEE + o-seqMPA) or transdermal E2
(t-E2) gel at 1.5mg/day sequentially combined with o-MP at
200 mg/day (t-E2 + o-seqMP).

Mammographic density was assessed either categorically,
e.g. by Breast Imaging Reporting and Data System (BI-RADS)
grades®'*'*, or continuously, e.g. by computer-based mam-
mographic percent density'®'3. After 1year of MHT within
the PEPI trial, mammographic density was significantly
increased by all estrogen-progestogen regimens but not by
0-CEE or placebo®'". There were no group differences
between combined MHT regimens®™''. All mammographic
density increases observed comprised only one category and
mostly appeared during the first year of MHT use®. Similarly,
mammographic density was significantly increased by oral
estrogens combined with trimegestone'® or MPA'™. In con-
trast, mammographic density remained unchanged after
treatment with oral or nasal estrogens combined with
o-MP'>™® Furthermore, the associations between mammo-
graphic density and new-onset breast discomfort'’, change
in serum progestogen levels or progesterone receptor geno-
type'? were analyzed. Women with new-onset breast discom-
fort had a 3.9% increase in mammographic density
regardless of MHT type''. Increases of serum progestogen in
the highest quartile were associated with 3.5% higher
mammographic density compared to increases in the lowest
quartile. However, there was no indication that genetic
variations in the progesterone receptor had an impact on

mammographic density or modified the impact of serum
progestogen levels on mammographic density'?.

Breast biopsy

Of 30 hits, only three studies were prospective randomized
intervention trials'*'’, of which one study used o-Mp'*'?
and two topical (applied directly on the breast) MP'®"’,
respectively (Table 2). The latter two trials'®'” were both pla-
cebo-controlled with three active comparator arms: topical
MP 25mg/day, topical E2 gel 1.5mg/day, and the combin-
ation of both (E2 + MP). Study duration was short and com-
prised 11-14days prior to a scheduled surgery for the
removal of a breast lump. The cohorts included either 33 pre-
menopausal'® or 40 postmenopausal women'’. The study
endpoints were similar, namely serum steroid levels (E2, P),
tissue steroid concentration (E2, P), mammary epithelial
mitotic index and cell proliferation marker (PCNA) expression.
While serum E2 levels were significantly higher in women
applying topical E2 compared to those applying MP or pla-
cebo, significant group differences for serum P levels were
only found in postmenopausal'’ but not in premenopausal
topical MP users'®. Tissue E2 concentration was significantly
higher in women applying topical E2 compared to those
applying placebo'®'” or MP'’. Tissue P concentration was
significantly higher in women applying topical MP compared
to placebo'® or did not reveal any group differences'’.
Mammary epithelial mitotic index was significantly increased
in those women applying topical E2 when compared to
those using topical MP'®'’, E2+MP or placebo'’. Similarly,
PCNA expression was highest in topical E2 users'®'” but still
significantly higher in women applying topical E2 + MP com-
pared to women applying MP'® and placebo'’. Both authors
came to the conclusion that topical MP for up to 14days
reduced E2-induced mammary epithelial proliferation.

The impact of a 2-month systemic MHT containing MP on
the mammary gland in 77 healthy postmenopausal women
was investigated by one RCT yielding three publications'*">.
In this RCT, head-to-head comparisons were performed using
two different MHT regimes containing either o-CEE at
0.625 mg/day sequentially combined with o-MPA at 5 mg/day
(o-CEE 4 0-seqMPA) or t-E2 gel at 1.5mg/day sequentially
combined with o-MP at 200 mg/day (t-E2 4 o-seqMP). Core
needle biopsy of the upper outer quadrant of the left breast
was performed at baseline and study end. Study endpoints
were breast cell proliferation (Ki-67/MIB-1) and apoptosis
(bcl-2) assessed by immunohistochemistry'*'>, single gene
expression analysis assessed by reverse transcription poly-
merase chain reaction (rtPCR)'* and whole genome expres-
sion analysis by microarray'®. Assessable breast samples at
both time points were available for 10%'* to 49%'*"® of sub-
jects. After 2months of treatment, breast cell proliferation
and Ki-67 gene expression were significantly increased by
0-CEE + 0-MPA but not by t-E2 4+ 0-MP'*'°, In contrast, breast
cell apoptosis and bcl-2 gene expression were either
decreased by t-E2+ o-MP or did not reveal group differen-
ces'">. Induction of progesterone receptor B expression was
slightly but not significantly lower after t-E2 4 o-MP than
0-CEE + 0-MPA treatment'®. Microarray analysis revealed an
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altered gene expression profile (fold change >1.5) for 2500
genes within the o-CEE+o-MPA arm and 300 genes within
the t-E2 4 0-MP arm'®. A total of 225 genes were involved in
mammary tumor development of which 198 were attribut-
able to o-CEE + 0-MPA and 34 to t-E2 4 o-MP. The different
aspects of the study came to the conclusion that, in compari-
son to ‘conventional’ MHT, transdermal E2 combined with
oral MP induced less proliferation and adverse expression of
important genes regulating proliferation, apoptosis and
tumor inclination in vivo.

Change in mammographic density
=0.01);
=ns)

BI-RADS grades increase of at least one BI-RADS

Breast cancer risk

Breast cancer risk in respect to MHT containing MP was
assessed by two systematic reviews and meta-analysis*’, one
retrospective cohort study'®, two prospective cohort studies
(the Etude Epidémiologique de femmes e la Mutuelle
Générale de I'Education Nationale (E3N), and Menopause:
Risk of breast «cancer, morbidity and prevalence
(MISSION))® 197212324 gne  case-control study (CECILE, a
population-based case-control study in Cote d'Or and llle-et-
Vilaine)®® and two PC-RCT (Kronos Early Estrogen Prevention
Study (KEEPS)??, and Early versus Late Intervention Trial with
Estradiol (ELITE)®) (Table 3). The first meta-analysis’ included
two cohort studies®** and reported that breast cancer risk
was lower for estrogens combined with MP than with syn-
thetic progestins (relative risk (RR) 0.67; 95% confidence
interval (Cl) 0.55-0.81). Mean MHT duration was 7.0 years*
and 8.3 years®, respectively. According to the second meta-
analysis covering 14 trials, breast cancer risk was increased
when estrogens were combined with MPA, norethisterone
(NET) or levonorgestrel (LNG) but not when combined with
dydrogesterone (DYD) or MP?, respectively. However, the dur-
ation of MHT use was not considered.

Except for the two US-American PC-RCTs, all other studies
were performed in France. The primary endpoints were
breast cancer risk®'82'232> or changes in carotid artery
intima-media thickness®?%. In the latter, breast cancer was
assessed as a serious adverse event??. The sample size

grade: group 1, CEE + seqMPA 18.9% (p

group 2, t-E2 4 seqMP 6.3% (p

Breast density
assessment

BI-RADS grades

Treatment arms: Dosage
and application regimen
Group 1: 0-CEE 0.625 mg/day + o-MPA
5mg/day for 14 days per 28 days per
cycle; Group 2: t-E2 gel 1.5 mg/day-
-+ 0-MP 200 mg/day for 14 days per

28 days per cycle

Study

duration
2 months
?Adjusted to baseline BI-RADS grade, age, cigarette smoking, alcohol use, clinical site, and uterus status; bp values for comparisons to placebo; adjusted to baseline mammographic percent density, age, (12-month change

in) BMI, alcohol, smoking, physical activity, hysterectomy, clinic site; unadjusted; p values for comparison to placebo; “adjusted to baseline mammographic percent density, age, (change in) BMI, race, smoking, alcohol,

BI-RADS, Breast Imaging Reporting and Data System; BMI, body mass index; CEE, conjugated equine estrogens; con, continuously combined; E2, estradiol; EPT, estrogen—progestogen therapy; MD, mammographic breast
density; MHT, menopausal hormone therapy; MPA, medroxyprogesterone acetate; MP, micronized progesterone; ns, non-significant; o, oral; OR, odds ratio; PC-RCT, placebo-controlled randomized trial; PGR, progesterone

2|

& '§ %5 ranged from 643> to 80 391?* postmenopausal women, and
sSg|23 mean follow-up from 4.0%2 to 11.2*' years. At study entry,
Es 8|8 § women were in their fifties in all>'®2%222* byt two studies>®
§—:\§ gg that also recruited women during late postmenopause. Only
gg;l g:r'ro CECILE did not report on participants’ age®®. Information on
§ S g P , MHT use was obtained from medical records®'8, self-adminis-
Sk E tered questionnaires at baseline®® and then every 2
£ years'?21324 in_person interviews®>, and scheduled visits at
§9 s 2-month® or 12-month?? intervals. Mean duration of MHT use
5 =% ranged from 2.8 years'® to >10 years'®. Adherence to medi-
< =8 cation was high in KEEPS (>94%)** and ELITE (98%)° but not

‘g‘ -g 2 reported in the other studies included.
Al 9; E Both PC-RCTs, KEEPS*? and ELITE® used a sequentially
2 = = combined MHT. In KEEPS, o-CEE at 0.45 mg/day or t-E2 patch
5 3 g at 50 ug/day was combined with o-MP 200 mg/day on days
E < T2 5 1-12 of each month (0-CEE + 0-seqMP, t-E2 + o-seqMP)*’. In
:_g: 3 g g 3% ELITE, o-E2 at 1mg/day was combined with vaginal MP at
= & c s = 45mg/day (4% gel) on 10days during each 30-day cycle
2 E % 'g- b—; (0-E2 + vag-seqMP)°. The observational cohort and case—control
i Us @ = studies differentiated between progestogen types such as



CLIMACTERIC 115

" SOUN 03 Buipiodde synsay,
‘lewapsuel) ‘3 {pauiquiod Ajjernuanbas ‘bas ‘uordeal uieyd asesdwAjod uondudsuesl 9sIaAI ‘YIdM (eI PIJ|04IU0d paziwopuel ‘I )Y ‘undejoid “Tyd ‘uabiue Jeapnu (19> Bunessyljodd ‘YN ‘pajjosuod-ogadeld ‘O
‘leso ‘o uedyiubis-uou “s'u ‘auoidysaboid paziuondiw ‘i ‘e1e1ede suoidlsaboidAxoipaw ‘ydW ‘Adessyr usboisaboid-uabonss ‘|43 ‘jolpeinsa ‘g3 ‘susboiisa auinba pajebnfuod ‘33) (Aep 3ppAd> ‘gD ‘xapul ssew Apoq ‘|Ng

('s'u | dnoib) pus Apnis 01 suljeseq wouy
9seasdap uedyiubls z dnoib :z-pg pue J4d
!('s'u g dnoib) pus Apnis 01 suleseq woly
aseanul uedyubis | dnoib :£Z9-MN YU
(€ =u :z dnoib ‘geL = u :| dnoib) uswdo
-|oA9p Jown} Alewwew ul paAjoAul sauab g7z
sisAjpup Abiipondiy
sauab passye Ajluowwod
00€ ‘II+1 (5'L< abueyd pjoy) seusb passye
00€ dWbas-0 + 731 "Il {(§'L< abueyd pjoy)
sauab palalfe 00ST YdWbas-0+33)-0 '
sisAjpup AbLipondiyy
(900 =d) (08-0) %9T Syruow g Iaye
“(9%001-0) %6Y duljdseq dWbas-0 + 3
=111 {('s°u) (08-0) %LT SYuow g Jaye
"(06-0) %9t dulleseq YdWbas-o +333-0
| :o(% U1 9bBuel) $||9> 9ANIS0d-Z-]Pg UBS
sisojdody
('s'U) (6€-0) %8S syiuow g saye
'(§'12-0) %1€ dulpseq 1e dWbas-o+ 73
Il (€00°0 = d) (95-0) %0L Ssyuow 7 Iaye
‘(#-0) %L duiaseq e ydWbas-o + 330
| :(% U1 abue) sjj90 aamsod gIN/L91y Uesy

uolIadyijoid
%LOF L0
0ga3e|d Al ‘(Al 'SA S0°0>d) %LLFEL
23+ dW CIIEE(AL T SA L0070 > d)

%ETFSLL I I (A "SA 1000 > d)
%90FSL d | xapul Buljage| YN

TOFSLO

"ALISLOF 0 Il (Al pue ii ‘| dnoib

'SA 00> d) Z0F90 23 Il 'STOF6L0
dW "1 31192 0001 J2d SIsodw = x3pul dOUW
uoinpiajijoid

%8V F 8L

ogade|d "Al {('| 'SA S0°0 > d) %t F 59

T3+ dW IIAAL SA SO0 > d) %F9F Y LL
21 '%S0F 6L dW 1 xapul buljage| YN

YTOF LSO
oga2e|d ‘Al ‘TF0F TS0 23+ dW -

(1'sA 5000 >d) Tr0F €80 23 Il ‘6L'0F LLO
dW 1351192 0001 J3d SISodw = Xapul JOUW
uonbiajifoid

sauab 9| jo

4DdMH pue siskjeue Aese
-onjw :syulodpus [3PAd
JUSWIB3I} PUOIIS JO PUD
1e pue auljaseq e (Isealq
13| Jo jueipenb Jano

1addn) £sdoiq 3jpaau a10)

CTbYe)

JUSWILAI) PUOIAS JO PUD
1@ pue auldseq 1e (1sealq
13| Jo 1ueipenb Ja1no

1addn) £sdoiq 3jpaau a10)

(dwn)

woyy Aeme wd g uayel
3|dwes jewiou Ajjed1dods
-osnew) G| Aep Apnis uo

dwn| jo [ernowsas Joy A1abing

(dwn| sy wouy Aeme wd |
uayey ajdwes [ewiou Ajjedi
-dodsoiew) €1-L| @D 1e

dwn| jo [ernowsas Joy K1abing

9PA>

1ad shep gz

J0 1no skep y|
uo Aep/bw 00z
dW-0 :z dnoib
9PA> 1ad sAep
196 731 :z dnoib 8¢ JO 1no skep
‘Aep/bwi 5790 1 uo Aep/bw g

33)-0 :1 dnoip VdW-0 :1 dnoig

Kep/bwi 6|

syiuow ¢

9PAd>
1ad sAep y| 1oy Aep/bw 007 dW-0 + Aep
/Bw gL 196 731 || 914> 4ad shep | Joy

Aep/Bwi g vdN-0 + Aep/Bwi 5790 330-0 | syuow ¢

0gade|d ‘Al ‘Aep/bw gz dW [ed1dol + Aep
/bwg'| 196 73 |eaido] || ‘Aep/bwi gL
196 73 |edidoy || ‘Aep/Bui 5z d [ed1do] |

skep 1

ogade|d ‘Al ‘Aep/bw sz d |ed1dol + Aep
/bwi gL 196 z3 |eardo] ) ‘Aep/bwi g |
196 73 |edidoy || ‘Aep/Bui Gz d [ed1do] |

(Lad
e ueis) shep €1-1|

(4Dd¥) o€ pue
(Resreondiw) g///

0¢-8l
IWg ‘99-tv dbe
‘uswom |esned
-ouswisod |////

S'97-9°¢€C INg
uesw ‘og-/t abe

‘uswom |esned

-ouswisod Op/h

Sy—81 abe
‘uswom |esned
-ouswaid €€/p€

usWoM
Jesnedouawysod
Aupeay ur 14

104

154-2d

154-2d

o(Pensqe)
151AbJ1opos

4 (2100)
‘o (1L07) SNy

,,(8661) Mepioy

51(5661) Bueyd

sjnsay

Asdoiq 1spaig

uawitbal uonpdiddop
pup 3bpsop :SWID JUIWIDAL|

uonpinp Apnjs

(,wi/by)
IWg “(sipaf) abp
‘(pazAipup/pa3inidai)
azis ajdwps

ubisap Apnis

(Iah) toyiny

‘saisdolq 1sealq pue (d|\) auoidisaboid paziuosniw bujuieuod (IHW) Adessyy suowoy jesnedousw BunebISIAUL S|eLY JO MAIAIBAQ “Z 3|qeL



116 P. STUTE ET AL.

(panupuod)

(£0'0=d ‘su) suab

-03s9boud d119YjuAs yum pauiq
-wod suabo.iss [eio oy 1dadXe
ainsodxa JYH Jo uoneinp bul
-seainul yum ysu buiseanur jo
3d2uspIAd oN NIl {(L'1-T'L) ¥l
suaboisaboid d1ayjuAs + suab
-ons9 ‘(z'1-£0) 60 dW + 23
(S'1=1°1) €1 Ld3 e ‘(r'1-1°1)
'L IHW Aue :s1asn-uou yum
paiedwod (13 %S6) LHY Il

Jg SAISBAUI YLIM USWOM $86 °|

(S8'7-€T°0 1D %S6) 180

dYy paisnlpe-uou usboisaboid
ndYIuhs +73-0 {(£L2T-05°0
1D %S6) £0'L ¥4 paisnipe
-uou d +23-1 ‘(L0'T-8¥'0

1D %S6) 00°L ¥y paisnipe-uou
uaboysaboud dnayiuhs + 73
(00€-S0°0 1D %S6)

00 Yy paisnfpe-uou :auoje
73 "N (SE'E-SP'0 1D %S6) €T'L
sifs< sk s>yy parsnlpe-uou
‘Il “(858'L-6¥¥°0 1D %S6) ¥6°0
ﬁmmoaxm.:o:\vmmoaxwxm —umej.:um
-uou || ‘dnoib pasodxa

-uou JHW Ul Dg YHm uswom
¥00Z/t7L ‘dnoib pasodxa- HW

ul 3 Yum uswom z99z//L I

(S0'Z-49°0 1D %S6) SL'L Y
:s1edk 01 <) asn JHW jo uone
-iNp Y1 Yum 4y Ul sseanul
wedyiublis ou Al (99'L-€£°0)
L'L 1d3 ‘L uasnuou (1D %S6)

44 Il (6£°1-18°0) 6L°L Ld3

‘L 3snuou (1D 9%S6) HIS Il
{(s49sn 13 € ‘143 65 ‘si9snuou

LHW €v) D9 yum uswom soL |

uolissalbai spie
-zey |euopiodoid
s,x0) g siasn
-uou JHW yum
paJedwod g 4oy

gy ‘Il ‘duspdUI O |

a2dfy

1HW 01 buipiodde
44 "Al ‘uoieinp
1HW 03 buipiodde
gy Il sal
Asunym-uuepy
Aq ainsodxa

-uou JHW yum
paJedwod g Jo4
4y

asn Jo uopeinp
0} buipiodde Hg
104 Iy "Al ‘U0IS
-sa1b31 spiezey
Jeuoiodoud s,x0)
Aq Dg 10 sy
SAR[RY Il “HIS “lI
‘asnedousw IduIs
1o dn-mojjo4 bul

-Inp du3pPUI O ‘|

‘aduapidul Og |

(%6'65
|ewapsuely)
%C'€6 73 ‘%l
330 ‘S susb
-01353 Yeam
s19sn THI
ul suaboiiss jo
,9sN ulew ‘payy
-1>ads jou abesoq

73-0 %E'TT ‘'3
-1 %/LLL 1d3
pue 13 ‘%€E€L
suole 73 ‘paly
-1pads 1ou abesoq

EEDRY

10 73-0 ‘yoled

73 %Ll

196 733 %€8

S13sN |43 ‘pay
-12ads jou abesoq

(%97

9sn ulew) (SaAl
-BALISP 3U0.1S0}
-$91 “(%¢€°8S asn
ulew) (SaAlzeALIDP
aueubaidiou
‘aueubaid ‘suo
-19159b01doal)
SIAIIRALISP dUO
-191s9b0.d ‘9 1°0C
dN :(%E°€8

1d3) ss9sn [HW !
uaboisaboud |eio
10 _9sn urew ‘pay
-12ads jou abesop

pue uswibas [HW

(saAneALIDP
9U0J3150159)
-10U-61 pue Yd
Buipnpxa) suaboy
-saboud J1vyuAs
%€9S 'dW %L'€t
1SI9sn |43 ‘pay
->ads jou abesop

pue uawibal JHW

%€ > (VN
“JYWON

“YIND ‘|OUAISAUA|
‘auolsabawo.d)
suabolsaboid
19Y10 %€ ‘AAd
%0L ‘dW %8S
'S19sN 143 ‘payy
-pads jou abesop

pue uswibai [HW

sieak

(19901 dbue)

8'7S obe uesw
‘asnedouswisod

(21nsodxa

-uou JHW) sseak

€8+ Y9 pue

(aunsodxa [HW)

sieak €9F 909

abe uesw
‘asnedouswisod

sieak
(65-0¢ abuey)
05 abe ueaw
‘(s1eak 05<

10) asnedouawsod

s1eak (L'e-+'C
abuel) g7
uoneInp JHW
ueaw ‘sieak
(90L-1'0
abuel) g'g ueay

sieahk €5F ¢

uoneinp

1HW ueaw

s1eaf ¢z
dn-mojjo} ueay

sieak (yz-1
abuel) 68
ueaw :dn-mojjo4

(duipaseq

03 Joud j0uU Inq JeDA
L< LHN d1waisAs) (NE)
SI3SN |HW 1uapidul Apnis 1oyod

0T 67 USWOM 8YS ¥§ anpadsold  ,(5007) JA1uInoy

sieaf o1 <
asn IHW %C L ‘(obe
s1eak g< dois 4o asn
LHW J43A3u) ainsodxa
-uou |HIW Yyim 95¢e
‘(obe sieak ¢> dois
1HW 1o asn |[HIN
IWa3sAs JuaLIND)
aInsodxa JHWN yum
€69 ‘UBWOM 661

(NOISSIW)
Apnis 1oyod

aA3dsoid ¢(£007) 91ds3

(%68)
s19sn |d3 SySL ‘(Jeak
1< 104 13 dlwi}
-sAs) s1asn JHIN 6€/1
‘dn-moj|oy jo 1eak

L< Yum uswom /1€

£,(2007)

Apnis 1o0yo) sa1a1ubI] 2@

s}nsay

sjujodpui

uawybai
uonpiddop
‘abosop uaboiis3

uawitbas uonpdiddop
‘abpsop uabojsaboid

spupdiiod jo abp
‘abpis anndNpoiday

asn JHW Jo uonp
-inp “dn-mojjoy
Juonpinp Apnis

$213S12IODIDYD ubisap Apnjs (I0af) toyiny

1oyod azis aydws

“sU Jadued jsealq pue (JN) duoidlsaboid paziuoniw buiureiuod (JHW) Adesayy sauowioy esnedousw Hunebisaaul sjeuy Jo MIIAIRBAQ "€ 3]qe]



CLIMACTERIC 117

(panunuod)

:uaboisaboid 1ayro + usboilss
!(§S°0 = uoneinp 1oy puai} d)
(s1eak gL< 01 Z>) asn
JO uoneinp jo ssajpebal ysu
Dg dseasnul Jou pip sieak €<
awn deb ‘(zpo'0 = uoneinp
10} pualy d) sieak G< 104 pasn
UIYM sl Dg pasealdul Ajpued
-Jlubis sieak €= swn deb
‘dW + uabonsa {(€9'L-€1°L)
Ge'| isieak g< awn
deb ‘(18'L-€'L) L9'L :sieak
€> awn deb :asn ]43 uadal
5(1D %S6) ¥H paisnipe ||

Jg SAISBAUI YUM USWOM 97/ | *
(0z-670) ¥'L
-4d/-43 pue (1'z-50) 0'L +dd
/-43 (S'€-6°1) 9'C -4d/+43
(I'z-5'L) 8'L +Yd/+43 :suab
-03s9b0.d J19y30 + suaboass
(£'1-9°0) 0'L -4d/-43 (9°T-€0)
60 +4d/-43 '(S'1-5°0)
80 -4d/+43 (S'1-60) T'L
+4d/+43 :dW + suabonsa (D
%SG6) Y4 paisnfpe "Al {(£7-5'1)
0 ewouPIed JBINgo|
(8'L—€'1) 9'L ewoupied [e1np
:susboisaboud 13y310 + susb
-011S9 {(£'1-£0) 1’| ewoupied
Je|nqoj {(€'1-8°0) 0°L ewoun
-1ed [epNp N + suabonsa (D
%S6) HY paisnipe ‘||| -4d/-43
T0€ "+Ydd/-43 ¥9 “¥d/+4¥3 TLE
+Hd/+43 ¥SOL ‘Il “ewoudied

Je|nqoj 8y pue [enp 09SL |
9sn 1se| Jaye siedk 7<
1d3 I1e 104 sl Dg paseaidul
juedyiubis ou :paddols usw
-1eaJ} Jaye Hg Jo ysiy ‘Al ‘suab
-03saboud 1ay30 + uaboisa
pue d\ + usaboiiss jo asn
JO uofIRINP PIsedUl YUM YSH
paseainul Jo spuai} uedyiubis
‘(sieafk-uosiad gy
¥0L/s9sed D9 £TS) 16°L-05°L)
69°'L suaboisaboid 1ay10
+ uabosa 104 (¥ L-¥6°0)
91'L @AQ + uabonsa
!(s1eak-uosiad /€g
0b/s9sed> D9 6¢1) (LL'L-€80)
00°'L dW + usboisa
(1D %S6) Y4 paisnipe ||

)9 SAISBAUI UM USWOM $GET |

asn Jo uopeinp
Ajjenued pue sieak
€< pue sieaf € >
(dwny deb) asned
-OUlW WOl dw}
pupiedwod uois
-sa1bas spiezey
Jeuoniodoid s,x0)
Aq Dg 104 syH

‘Il ‘@uappul Og |

uolssalbal
spiezey
jeuorodoid s,x0)
Aq snieys 101dsdas
suowuoy g oy
gy ‘Al ‘uoissaibal
spJezey |euon
-1odoud s x0) Aq
Kbojoisiy Dg 1oy
gy Siu
"-4d/-43 +ud
/-43 “4d/+43
+dd/+43) smers
J101d3da) auow
-0y || ‘(3y10
‘le|nqoj ‘rex

-np) ABojoisiy dg |

uolssaibai spie
-zey |euoniodoid
$,X0) Ag siasn
-uou JHIN yum
paJedwod g Joy

4y "Il ‘9douspiul Og |

330-0 %E'L
‘73 |ewlap
-sueJ) pue |elo
Ajurew ‘payy

-1>ads jou abesoq

333-0 %E'L
‘73 |ewap
-sueJ} pue |elo
Ajurew ‘payy

-1pads jou abesoq

333-0 %E’L
‘73 lewusp
-suel) pue [eio
Ajurew ‘pay

-12ads jou abesoq

syjuow | sno
-1a31d 3yl ulyum
asn pue asn
JuaUNd = JHW
U3 ‘SIAIIRALIDP
9U013)50159)

+ auoiaysaboid

= suaboisaboid
1ay10 ‘gAd ‘dW
:uaboisaboid |eso
ue buisn |HA
paulqwod ‘payy
-12ads jou abesop

pue uswibas [HW

(soAnRALIDP
9U0J3150153)

+ 3uoJsaysaboud)
suabolsab

-oid J3Y10 ‘gAd
‘dW :uaboisabouid
|eso Buisn JHW
paulqwod ‘paly
-12ads jou abesop

pue uswibas [HW

SIAIIRALIDP
2U042150153}

-+ auoia1saboud
= suaboisaboid
1ay1o ‘aad

‘dIN :uaboisaboid
|eso Buisn JHW
pauiquiod ‘paly
-pads jou abesop

pue uswibai [HW

s1eaf Sy F oS
ue)s dn-mo|
-|04 1e 3be uesw

‘asnedouswisod

sieak

(1'99-0t dbue)
L'€S ves dn
-Mmoj|o} Je abe ue

-awasnedouawisod

sieak

(1'99-0t dbue)
1'€S vels dn-mo|
-|o} 1e 9be ueaw
‘s1edk 9y F TS
uels JTHW

1e abe uesw

‘asnedousawsod

sieak €< swn
deb yyum s1asn I1and
LHW 8066 ‘sieak
€> awi deb yum
SI9SN JAAD JHW LZL
sieak 9z s1asn JaAdU JHI
6'€CF 1’8 uealy TE€T LT ‘udwom QL€ €5

snjels 1o}
-dadas suowloy yum
sased Dg z6/L ‘Abojo

sieak -1S1Y Yum sased g

6'€F L' uespy 97T ‘uswom |6€ 08

s1edk 7SF0/
uopeInp JHN
ueaw ‘sieak

6'€F 1’8 Uedy

sI3sN-uou |HIN €0/
€7 's1asn JHI U3
-eaald pue juappul

/9 9G ‘UBWOM //€ 08

(NE)
Apnis 1oyod

dA13D3dsold 0z(6007) 431unoy

(NEI)
Apnis 1oyod

anadsold (8007) Ja1uin04

(NET)
Apmis 1o0yod

anpdadsold  ,,(8007) Ja1uinog

s)nsay

sjujodpul

uawybai
uonpdiddop

‘abosop uaboiis3

uawitbas uonpdiddop
‘abpsop uabojsaboid

spupdiiod jo abp
‘abp3s anndNpoiday

asn JHW Jo uonp
-inp “dn-mojjoy
Juonpinp Apnis

S211S1I212DIDYD
1oyod ‘azis aydws

ubisap Apnjs (I0af) toyiny

panunuo) ‘¢ 3|qe]



118 P. STUTE ET AL.

(panunuod)

ogadeld g=u ‘73
-0 QL = U :SJUSAS 3SISApE Se g

ogade(d
7=Uu't31 €=u ‘330
€ = U :SJUDAD 3SIaApR Se Dg
(6£€-9T°L) LOT
sieak y< (98'7-8¥°0) £L'L
s1edk > /(S|011u0d 8f/sIsed
£9) (S9°T-LL'L) TL'L uone
-Inp Aue :suaboisaboid d1xYy
-UAs + suaboinsa {(1/ 1-£€°0)
6.£°0 s1eaf y< (89°L-67°0)
69°0 SIedk > ‘(S]013u0d
¥€/$95€d G7) (E¥'L-¥1'0) 08°0
uoneinp Aue g\ + suaboilss
‘(1D %S6) 40 pasnlpy
sieak o1
01 dn )su Dg paleAd|d
Apuediubis :asn-wil-buo)
'}29J9 SU :dSN WIAJ-HOYS Id)e
juawieas} jo dois (9z'z-18°L)
20°T s1edk < ‘(L6°1-05L)
0/'L sieak ¢ :uaboisab
-oid 13y1o + uabousa ua.INd
HIS1 g uo 19949 su ‘asn ised
Aue (8F'L-GL'L) LE'L sieak 6<
"(6T1-660) €L'L s1eak 6>
:aAQ/dW + usbousa yuas
-Ind :(1D 9%S6) YH paisnipe ||
Jg SAISBAUI YUM USWOM 8/9€ |
(£7'0=uoneinp Joy
puaiy d) sieak gL> 03 ¢< 40}
pasn usym dsi Hg paseasnul
Ajpueoiubis sieak €<
awi deb ‘(81'0 = uoneinp o}
puasy d) (siedk oL < 03 7>)
asn Jo uoneinp jo ssajpiebal
3SU g paseanul Apued
-Jlubis sieak €= swn deb

JUSAS 3SIDAPR
se Jg ‘LN
ur abueyd jo ael
;uiodpua Aiewid

(wesbowwew

[enuue)

JUSAS 3SI9ApE

se Jg ‘LD

ui abueypd |enuue
:uiodpus Arewd

asn jo uone
-Inp 0} pJebal
yum siskjeue
uolssaibai d1sib6o|
Jeuopipuodun
Aq J9sn-uou
1HW 03 uosued
-Wwod Ul jsu Dg
njis Ul pue SAISeAU|

(s1eak 6<) asn
1HW wid3-buoj
yum (s1eaf 6>)
asn IHW
widr-uoys buy
-jedwod pue asn
1se| IDUIS dWI} 0}
1dsal yum uols
-sa1b31 spiezey
Jeuoiodoid s,x0)
Aq Dg 104 sYH

‘Il ‘@2usphul Og |

ogade|d
1o Aep/bw | z3-0

Kep/brl
05 73-1 Jo Aep
/Bw G40 330-0

pauydads

10U 3besop

‘paydads

Jayuny jou
suabouysa jo adA)

(3 |ewsp

-sueJ} pue |elo

Ajurew ‘pay
-12ads jou abesoq

(susbousa
[SVINEREY]

sniain 1dejul
YUM USWOM Ul
Kjuo) ogadeld 10
3]p£> Kep-o¢ yoea
Buunp skep oL
uo (136 %t) Aep

/bW i dIN Jeuibep

(suabousa

Ysm uswom

1) yauow yoea
J0 z1-1 sAep uo

Kep/6uwi 00z dW 810

auojoqn
‘SIAIIRALIDP
9U0J3150159)
'SOAIJRALIDP DUOID)}
-saboud ‘dN LTHW
pauiquiod ‘paly
-pads jou abesop

pue uswibai [HW

auojoqn
‘SIAIIRALIDP
9U0J31503531 +
auoJalsaboid

= suaboisaboid
1ay10 ‘aad

‘dIN :uaboisaboid
|eso Buisn JHW
pauiquiod ‘paly

-pads jou abesop
pue uswibai [HW

(asnedouawisod
91e|) s1edak 9'c9
pue (asnedousw
-150d Ajied) sieak
$'65 Aiua Apnis
e abe ueipaw
‘asnedouswsod

s1eak

(85—t abuey)

£°TS Anua Apnis

1e abe uesw
‘asnedousawsod

(s1e3h 7/ pue G§

U93M13Q USWOM

40 9%¢°78) sieak
y/—-G¢ abuels
‘asnedousawsod

(s49sn Juds

-Ind JHI) sseak

SSF L'E9 ‘(saasn

1sed |HW) sieak

8'GF0°L9 ‘(s1esn

JEVETTEN)]

sieak 8/ F1°/9

dn-moj|o} Jo

pua 1e abe uesw
‘asnedouswsod

sieak
(£'9-50 abuei)
8% Uelpsiy
syjuow
CLLFILE
002>
-ejd ‘syjuow
€8LFOVE
7371 ‘syyuow
99LF¥'/L€ 31D
-0 :3sn JHW
ueaw ‘syjuow gy

siedk 71| uespy

(%06-58

asn |HW SnoIA

-21d) asnedouswisod

98| TLE (%ES—6Y

asn |HW SnoIA

-21d) asnedouawisod

Aea /7 ‘uswom
paziwopues €49

(210439
asn |H 19A3U %6/)
UaWOM paziwopuel /z/

$|043U0D 9|8 ‘sased
D9 6/ ‘USWOM GGG

‘s13sh

usund |H 986

/1 ‘(syauow € bul

-padaud ul JHW ou)

siasn 1sed |HW €7Z

L€ ‘SI9SN JSASU |HIN
109 LT ‘Uswom €£G¢ 8/

(3LM3) 1o4-2d £(9107) SIPOH

(SdIMN) 1D¥-Dd  (¥L0T) ueuuey

(31030) Apmis
|0J3U0>-9sed
paseq-uone|ndod

(€100)
19b13ANQ-eUIPIO)

s}nsay

sjujodpu3

uawibai
uonpoiddp
‘abvsop uabouisy

uawibas uondyddp
‘abosop uabojsaboiy

syubdpiyiod jo abp
‘abps anndNpoiday

asn |HW Jo uonp
-inp ‘dn-mojjoj
suonpinp Apnis

$211514212DIDY>
Uoyod ‘azis ajdwivs

(N€J)

Apmis Loyod
anIadsold 1z(V102) J31uInoyg
ubisap Apnjs (I0ah) toyiny

panunuod "¢ |qe]



CLIMACTERIC 119

'3sn aAIdadeIIU0D [IO ‘X3pul ssew Apoq ‘saAneas 9a16ap-1sily ul Jadued Jsealq Jo AIolsiy Ajiwey ‘aseasip 1sealq ubiuaq jo Aiolsiy ‘buipssy 1sealq ‘Aoueubaid wiusi-|ny 151y 1e abe ‘Ayued ‘sydieusw je sbe
‘31ep 9duIRyd) 1B bk ‘ease Apnis Joy paisnpe, ‘suabolsaboid 1ay1o + usboulsa ‘duoiaIsabold + uabonsa Jo asn ised oy parsnipe Ajleuonippe aJe sjppow ‘JHIN-dJ 1ud33J jo adA} 03 buipliodde sasjeue uj "yuiq o Jeak uo
paynells Jayun4 ‘asnedousw e abe pue abe Joj paisnipe, ‘Aydeibowwew snoirsid ‘saandadeiuod [eio Jo asn JaAs ‘asnedousw alojaq suaboisaboid [elo Jo asn ‘aseasip 1sealq ubluag jo A10isiy |euosiad ‘Uadued 1sealq
Jo Aioysiy [eljiwey ‘Aoueubaid wial-ny 1s1y e sbe pue Ayled ‘ssnedousw je sbe ‘xapul ssew Apoq ‘asnedousw duls awi 1oy paisnipe, Bl Jo Y16u3| Is33ealb ay) 4oy Pasn [HN Y1 0} Spuodsaiiod asn uleu,, ‘asned
-oudw Jo abe pue yuiq Jo dlep ‘Juawieal) Jo poudd uo paynens ‘s|qelieA Judpuddap-awi se asn [HW Buisn ‘pow sl piezey |euoiodoid s xo), ‘asnedoudw e abe pue yuiq Jo alep ‘Juswieal) jo pouad 0y paisnlpy,
‘lewapsuely ‘3 g Jo Jdqunu pajdadxa 03 PanIasqo Jo
0l1BJ = OI1@J DUSPIDUI PIZIPIEPUE]S ‘YIS S SAIIR[DI ‘YY ‘[elL] Pa]|01Iu0d paziwopuel ‘DY Holdadas suoisisaboid ‘Yd ‘pajjoiuod-ogadeid ‘Dd ‘ones sppo ‘Yo ‘|eso ‘o ‘s1elade josisabawou DYWON ‘Juedyiubis-uou ‘su a1e
-192€ 3UO0JIISIYIAI0U “Y[IN ‘duoidlsaboid paziuondiw ‘di ‘d1eade suoldisaboidAxolpaw ‘YdW ‘Adesayl suowloy [esnedousw ‘JH ‘[213s9610u0A3| ‘DN ‘onel plezey ‘YH ‘Adesayy usboisa ‘3 toidedas uabonss ‘Y3 ‘Ade
-19Y1 usboisaboid-uaboinss ‘143 ‘joipenss ‘73 ‘auoia1sabolpAp ‘GAQ ‘91E190E SUOUIPBWLIOIYD “YIND ‘SSAUDIYL eIpaw-ewiiul A1l piloJed ‘D |eAslul 92uspluod ‘D ‘suaboiss suinba palebn(uod ‘33) ‘4sdued 1sealq ‘Og

(0T'1-€8°0)

00°'L dW+13 *(9€°1-68°0)

OL'L QAQ+13 ‘(S8°L-£LL)

L¥'L ONT+ 13 /(S9°L-9T°L)

vyl VIIN + 13 (E€'1-L0L)

6L'L VdW + 13 *(89'L-0€'L)
8¥°L 1d3 IV (1D %S6) 4O

(18'0-55°0 1D %S6) £9°0 ¥Y

paydads

Og 40} o13el sppO Jayuny JoN

paydads
jou uon
-eJ3s|ujwpe Jo

Dg 04 ysu dARRlRY  d1nos pue dbesoq

dW ‘aAd
ONT V13N ‘VdW
:payads 1ou
uonensiuiwpe

Jo ainos pue abesoq

paydads 1ou
uonesnsiulwpe
Jo 31noJ pue abesoq

(payidads
Jayuny jou)
uswom |esned

-ouawisod pue -11ad

Eecm; 8V F0SS
9SN-I9A3U |HIN
‘sieak L'y F €S
DSN-IAAD |HIN
518k €8 F T
:dnoib pasodxa
-uou JHIN ‘sieak
€9F 909 :dnoib
pasodxa |HW

‘asnedousawisod

uanib 10N

uanb

10U uofnRINP

1HW ueaw

!,zsIeak |'g

pue sieak 6
dn-mojjo} ueapy

UBWOM §/¥ L

uswom 188 98

1HW
pauIquiod
yum 6 bul
-pnpul (Apnis
|013U02-35ED |
‘S3IPN3S [0J3UO0D
-95€D palsau ¢
‘s3|pn1s 10Yod
9104 §
seu p1) sisA|
-eue-el3W pue
MIIAI D1JRWISAS

zgSOIPNIS
10oYyod 7) SIsA|
-eue-elaW pue
M3IAI D11eWISAS

4(£107) Buei

,(9102) 1sy

s)nsay

uawybai
uonpdiddop
‘abosop uaboiis3

sjujodpul

uawitbas uonpdiddop
‘abpsop uabojsaboid

spupdiiod jo abp
‘abp3s anndNpoiday

asn JHW Jo uonp
-inp “dn-mojjoy
Juonpinp Apnis

S211S1I212DIDYD
1oyod ‘azis aydws

ubisap Apnjs

(I0af) toyiny

panunuo) ‘¢ 3|qe]



120 P. STUTE ET AL.

MPp818-21.23-25  [y[p18:20.21.23.24 5 synthetic progestins (pro-

gesterone- and testosterone derivatives)®'8192123-2> byt not
between estrogen types, MHT dosages and MHT regimen
(sequentially or continuously combined MHT). The definition
of current and past MHT use differed between studies. For
some, current MHT use corresponded to systemic estrogen
therapy for >1 year'®2%2* For others, current systemic MHT
also comprised women that had stopped MHT use <1 year*
or even <5 years8 before the reference date, which in con-
trast was defined as past use in another study®'. One study
grouped current and past MHT use together?>,

The first study to report on the impact of different proges-
togen types within combined MHT on breast cancer risk did
not find a significant difference between combined MHT use
and non-use (adjusted RR 1.10; 95% ClI 0.73-1.66)'®. This find-
ing was not altered when differentiating between time since
last MHT use (<5years vs. >5years) and duration of MHT
use (<5years vs. > 5years). Unfortunately, subgroup analysis
for progestogen types was not performed. However, the
majority of combined MHT contained MP (58%) or DYD
(10%) and only <3% MPA. The MISSION trial did not find a
significant difference for breast cancer risk when comparing
MHT users with non-users (non-adjusted RR 0.91; 95% ClI
0.45-1.86)%. Similarly, breast cancer risk in MHT users did not
differ between MHT types and duration of use (<5years vs.
>5years). In contrast, when compared to MHT non-use, the
first E3N report from 2005 found a significant increased
breast cancer risk for any combined MHT use (multivariate
adjusted RR 1.3; 95% Cl 1.1-1.5)'°. Breast cancer risk was not
altered by duration of MHT use (<2years vs. 2-4years vs.
>4years; p for trend =0.7). However, when differentiating for
progestogen type, estrogens combined with oral MP were
not associated with an increased breast cancer risk (multivari-
ate adjusted RR 0.9; 95% Cl 0.7-1.2), while estrogens com-
bined with synthetic progestins were (multivariate adjusted
RR 1.4; 95% Cl 1.2-1.7). Duration of MHT use (<2years vs.
2-4years vs. >4years) only had a slight impact when oral
estrogens were combined with synthetic progestins (p for
trend=0.07) but not when combined with MP (p for
trend =0.9). Similarly, the second E3N report published in
2008 did not find an increased breast cancer risk for com-
bined MHT containing either MP or DYD regardless of MHT
duration (<2years vs. 2-<4years vs. >4-<6years Vs.
>6 years), although a significant time trend was observed in
women using estrogens combined with MP (p for
trend = 0.04)**. In addition, combined MHT containing MP
was not found to be associated with any breast cancer sub-
type”>. These findings were supported by CECILE*>. However,
the numbers of cases and controls were very small in sub-
groups and the authors did not differentiate between inva-
sive and in situ breast cancer. In contrast, the third E3N
report from 2014 found a significant increased breast cancer
risk for mean 6.1 years of use of combined MHT containing
MP or DYD (multivariate adjusted RR 1.22; 95% Cl 1.11-1.35).
When differentiating between short-term (<5years) and
long-term use (>5years), a significant increased breast cancer
risk was only found for long-term use (multivariate adjusted
RR 1.31; 95% Cl 1.15-1.48). In comparison, use of combined
MHT containing synthetic progestogens for more than 5 years

was associated with an increased breast cancer risk (multi-
variate adjusted RR 1.98; 95% Cl 1.73-2.26). Importantly, after
stopping MHT containing MP or DYD after >5years of use,
breast cancer risk dissolved immediately (3 months to 5years
since last use: multivariate adjusted RR 1.15; 95% CI
0.93-1.42). In contrast, breast cancer risk was still elevated
even 5-10years after stopping MHT containing synthetic pro-
gestins when use was at least 5years (multivariate adjusted
RR 1.34; 95% Cl 1.04-1.73). The time gap between meno-
pause and MHT initiation did not have an impact on breast
cancer risk in women using estrogens combined with
MP?°2"In the two PC-RCTs, breast cancer was newly diag-
nosed in eight women in KEEPS?? (n=3 o-CEE, n=3 t-E2,
n=2 placebo), and in 18 women in ELITE® (n=10 0-E2, n=8
placebo), respectively. The difference between MHT and pla-
cebo groups was not significant in both studies.

Discussion

Current international guidelines on MHT recommend to com-
bine a progestogen when using estrogen therapy in peri-
and postmenopausal women with an intact uterus for endo-
metrial protection®?”~%°. However, long-term combined estro-
gen-progestogen therapy has been shown to be associated
with an increased breast cancer risk. During the last years,
the debate about (compounded) bioidentical hormones has
increased tremendously®*2, Specifically, the question has
been raised whether bioidentical hormone therapy including
MP has a different or even beneficial impact on the mam-
mary gland. Internationally, systemic MP is available at differ-
ent dosages and routes of application. Also, indication and
approval by regulatory authorities may differ from country to
country. In Europe, systemic MP is available as a capsule
(100 mg, 200 mg) for vaginal or oral application or as a vagi-
nal gel (8% corresponding to 90 mg).

Our systematic review on the impact of estrogens com-
bined with MP on the postmenopausal mammary gland
showed that (1) mammographic density may either increase
or remain unchanged, (2) proliferation induction was less
pronounced compared to ‘conventional’ MHT, and (3) breast
cancer risk was not affected for up to 5years of treatment.
However, (4) estrogens combined with MP or dydrogesterone
were associated with a slight but significant increase in
breast cancer risk after an average of 6years of treatment
duration.

Breast density is a mammographic finding based on differ-
ing proportions of fat, connective and epithelial tissue.
Mammographic density can be assessed either by the BI-
RADS classification (almost entirely fatty, scattered areas of
fioroglandular density, heterogeneously dense, extremely
dense)®® or by more objective, but not widely implemented
computer-based breast density assessments>*~6,
Mammographically dense breast tissue both decreases the
sensitivity of mammograms and increases breast cancer risk®’
but not breast cancer mortality®®. There are multiple factors
contributing to mammographic density such as age, genetics,
body habitus, parity, and MHT use. Our systematic review
revealed contradicting results for MHT containing MP, with



1314 and three substudies

9-11

two studies showing no change
showing a significant increase in mammographic density
The latter are in line with another longitudinal study showing
that the age-related change from dense to fatty breast tissue
was slowed down more in women taking combined MHT
than in those taking estrogen alone®. The differing results
may also be due to the method itself and differences
between the US-American*™® and European'®'* cohorts. US-
American women were in their late fifties, overweight and
had mostly used MHT before*®, while European women
were younger at least in one substudy'® and had a normal
body mass index®°. Baseline mammographic density was
reported by all but one study'®. Most women (approximately
60%) fell into the BI-RADS categories 1 and 2°7'"'3. However,
mammographic density interpretation is subjective to some
degree as moderate interobserver and intraobserver variabil-
ities, especially between the BI-RADS categories of heteroge-
neously dense and scattered areas of fibroglandular density,
have been reported* 2. Accordingly, a striking but non-sig-
nificant interobserver variability was reported by one study®.

Due to heterogeneous study designs, reports on the
impact of estrogens combined with MP on breast tissue were
not comparable. Outcome markers differed, ranging from tis-
sue sex steroid concentrations, immunohistochemistry, rtPCR
to microarray gene expression analysis. Study duration was
short and 2 months at maximum. Furthermore, two studies
used topical MP'®'” which is not thought to have a systemic
impact*®. The observed differences in tissue E2 and P con-
centrations may be due to pharmacological interference and
different reproductive stages. Thus, there is only some weak
evidence from breast biopsies in healthy women showing
that estrogens combined with oral MP are more ‘breast
friendly’ than estrogens combined with oral MPA, a finding
supported by studies in non-human primates***°,

In respect to breast cancer risk, all studies confirmed that
estrogens combined with MP did not increase breast cancer
risk when treatment duration was 5years or less. The only
two studies assessing breast cancer risk in women using MHT
containing MP for more than 5years are the prospective
cohort studies E3N and MISSION. Yet, compliance, dosage
and route of application of MP were not exactly known. In
addition, the E3N report from 2014 did not differentiate
between MP and dydrogesterone. Another limitation of E3N
was the high rates of MHT changes over time: of those who
ever used estrogens combined with MP or dydrogesterone,
57% also used estrogens combined with synthetic progesto-
gens®'. The majority of studies used oral MP, which is the
approved way of application for MHT. Thus, breast safety
data on vaginal MP is scarce® or completely lacking for trans-
dermal MP. Despite the limited evidence, women should be
counseled that, if using combined MHT for more than 5years,
the risk of being diagnosed with breast cancer increases -
regardless of the progestogen type chosen. However, in
order to balance the impact of non-modifiable (e.g. genetics,
breast density, parity) and modifiable breast cancer risk fac-
tors (e.g. alcohol, smoking, overweight/obesity, physical
inactivity, MHT), women should also be counseled that the
possible increased breast cancer risk with combined MHT is
small (<1 per 1000 women per year of use) and lower than
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the increased risks associated with common lifestyle factors
such as reduced physical activity, obesity and alcohol
consumption?®.

Conclusion

Postmenopausal women with an intact uterus using estrogen
therapy should receive a progestogen for endometrial pro-
tection. Based on a systematic literature review on the
impact of micronized progesterone on the mammary gland,
an international expert panel's recommendations on MHT
containing micronized progesterone are as follows: (1) estro-
gens combined with oral (approved) or vaginal (off-label use)
micronized progesterone do not increase breast cancer risk
for up to 5years of treatment duration; (2) there is limited
evidence that estrogens combined with oral micronized pro-
gesterone applied for more than 5years are associated with
an increased breast cancer risk; and (3) counseling on com-
bined MHT should cover breast cancer risk — regardless of
the progestogen chosen. Yet, women should also be coun-
seled on other modifiable and non-modifiable breast cancer
risk factors in order to balance the impact of combined MHT
on the breast.
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