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Ab ac

La ge n mbe  f h m ne e lacemen  he a ie  (HRT ) a e a ailable f  he ea men  f men a al
m m . I  i  ill nclea  he he  me a e m e dele e i  han he  ega ding b ea  cance  i k.

The g al f hi  d  a   a e  and c m a e he a cia i n be een diffe en  HRT  and b ea  cance
i k, ing da a f m he F ench E3N c h  d . In a i e b ea  cance  ca e  e e iden ified h gh

biennial elf-admini e ed e i nnai e  c m le ed f m 1990  2002. D ing f ll -  (mean d a i n
8.1 men a al ea ), 2,354 ca e  f in a i e b ea  cance  cc ed am ng 80,377 men a al

men. C m a ed i h HRT ne e - e, e f e gen al ne a  a cia ed i h a ignifican  1.29-f ld
inc ea ed i k (95% c nfidence in e al 1.02 1.65). The a cia i n f e gen- ge agen c mbina i n

i h b ea  cance  i k a ied ignifican l  acc ding  he e f ge agen: he ela i e i k a  1.00
(0.83 1.22) f  e gen ge e ne, 1.16 (0.94 1.43) f  e gen d d ge e ne, and 1.69 (1.50
1.91) f  e gen c mbined i h he  ge agen . Thi  la e  ca eg  in l e  ge in  i h
diffe en  h i l gic ac i i ie  (and genic, n nand genic, an iand genic), b  hei  a cia i n  i h
b ea  cance  i k did n  diffe  ignifican l  f m ne an he . Thi  d  f nd n  e idence f an
a cia i n i h i k acc ding  he e f e gen admini a i n ( al  an de mal/ e c ane ).
The e finding  gge  ha  he ch ice f he ge agen c m nen  in c mbined HRT i  f im ance
ega ding b ea  cance  i k; i  c ld be efe able  e ge e ne  d d ge e ne.

Ke ords: B ea  cance , C h , D d ge e ne, E gen, H m ne e lacemen  he a , Men a e,
P ge agen , P ge e ne

I d c

E gen ge agen men a al h m ne e lacemen  he a  (HRT) ha  been cla ified a
ca cin genic  h man  i h e ec   b ea  cance , n he ba i  f b h b e a i nal die  and
and mi ed c n lled ial  [1]. H e e , mall c al change  in ge agen  ma  c n ide abl  al e
hei  effec  [2, 3]. Un il n , m  die  ha e e al a ed e gen a cia ed i h med ge e ne
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ace a e  19-n e e ne de i a i e  [4, 5], b  he  c mbined e gen ge agen he a ie  a e
ed a nd he ld and i  i  ill nclea  he he  me a e m e ha a d  han he . The ela i n hi

be een e gen- nl  he a  and b ea  cance  i k i  al  he bjec  f in en e deba e: n ed
e gen e a  a cia ed i h a dec ea ed i k f b ea  cance  in he W men  Heal h Ini ia i e (WHI)

ial [6], b  n  in me b e a i nal die  [7 14].

Milli n  f men a e ill ing HRT , a  e gen emain  he m  effec i e ea men   alle ia e
men a al m m  [15]. I  i  he ef e c cial  e al a e he effec  f diffe en  HRT  n b ea  cance
i k and iden if  he afe  e a a i n .

In F ance, e gen, m l  e adi l admini e ed h gh he kin, i  ed al ne  c mbined i h a
a ie  f ge agen . F he    ea lie  e  (2005), in hich e di c ed he b ea  cance  i k

a cia ed i h h ee b ad ca eg ie  f HRT  (e gen  al ne, c mbined i h ge e ne,  i h
n he ic ge in ) [16], e n  e  n he a cia i n be een a i  he  HRT  and b ea  cance

i k in 80,377 men a al men af e    12 ea  f f ll - . Thi  l nge  f ll -  ha  m e
han d bled he n mbe  f ca e  anal ed, all ing   m e a d   bjec i e f e al a ing and

c m a ing m e eci el  he im ac  f diffe en  HRT  n b ea  cance  i k.

Ma e a  a d e h d

The E3N cohort

E3N i  a ec i e c h  ini ia ed in 1990, he aim f hich i   in e iga e i k fac  f  cance  in
men. A  ha  da e, half a milli n men, aged be een 40 and 65 ea , li ing in me li an F ance

and in ed b  he M elle G n ale de l  Ed ca i n Na i nale (MGEN), a heal h in ance lan c e ing
m l  eache , e e in i ed  a ici a e. A al f 98,995 men ag eed  l n ee , b  filling in he
fi  e i nnai e and an inf med c n en  f m. Pa ici an  eg la l  c m le ed elf-admini e ed

e i nnai e  add e ing medical hi , men a al a , and a a ie  f life le cha ac e i ic . The
fi  e i nnai e a  en  in 1990, i h f ll -  e i nnai e  in 1992, 1993, 1995, 1997, 2000 and
2002. The d  a  a ed b  he F ench Na i nal C mmi i n f  Da a P ec i n and P i ac . E3N
i  he F ench c m nen  f he E ean P ec i e In e iga i n in  Cance  and N i i n (EPIC) [17].

Identification of breast cancer cases

We iden ified m  b ea  cance  ca e  f m elf e  in he e i nnai e  and a mall am n  f m he
MGEN file   inf ma i n n dea h . Dea h  e e de ec ed f m e  b  famil  membe  and b
ea che  in he MGEN file  and ca e  f dea h e e b ained f m he Na i nal Se ice n Ca e  f

Dea h . We b ained a h l g  e  f  96% f he inciden  ca e  iden ified in he en i e c h , and e
incl ded he ca e  f  hich a h l g  e  e e n b ainable in  anal i , a  he i n f
fal e- i i e elf- e  a  e  l  (<5%).

Identification of HRT use

Inf ma i n n life ime e f h m nal ea men  a  fi  ec ded in he 1992 e i nnai e. I
e e ed he a  da e and d a i n f each e i de f h m ne e, ge he  i h he c e nding

b and name . T  hel  men emembe  ha  e a a i n he  had aken, he  e e gi en a b kle  li ing
he h m nal ea men  ma ke ed in F ance, c m le e i h c l  h g a h  f he d c . The

inf ma i n a  da ed f  each f he b e en  e i nnai e . The c m le e hi  f HRT e a
e abli hed ing da a f m all he e i nnai e .

Population for analysis and follow-up



11/27/2020 U e a  i k  f  b ea  ca ce  a cia ed i h diffe e  h e e ace e  he a ie : e  f  he E3N c h  d

h :// . cbi. . ih.g / c/a ic e /PMC2211383/? e = i ab e 3/17

Anal i  a  limi ed  men a al men. W men e e c n ide ed men a al if he  had had
12 c n ec i e m n h  i h  men al e i d  ( nle  d e  h e ec m ), had nde g ne bila e al

h ec m , had e e  ed HRT,  elf- e ed ha  he  e e men a al. Age a  men a e a
defined a  age a  la  men al e i d, a  bila e al h ec m , a  a  f HRT, elf- e ed age a
men a e,  age a  a  f men a al m m  if n  he  inf ma i n a  a ailable. W men f

h m age a  men a e c ld n  be de e mined (e.g., h  e ed a h e ec m  b  ga e n  he
inf ma i n) e e c n ide ed men a al a  age 47 if men a e a  a ificial, and a  age 51 he i e,
age  hich c e nded  he median age  f  a ificial and na al men a e in he c h ,
e ec i el .

F ll -  a ed ei he  a  he da e f e n f he ba eline e i nnai e f  he men h  e e al ead
men a al,  a  he da e f men a e. S bjec  c n ib ed e n- ime n il he da e f diagn i

f cance , da e f he la  c m le ed e i nnai e  J l  2002, hiche e  cc ed fi .

Am ng he men a al men (n = 87,936), e e cl ded h e h  had e ed a cance  he  han
a ba al cell ca cin ma bef e he a  f f ll -  (n = 5,849). We f he  e cl ded men f  h m n
age a  fi  HRT e a  a ailable (n = 1,710). Thi  lef   i h 80,377 men a al men f
anal i . The  e e f ll ed f  an a e age f 8.1 men a al ea  ( anda d de ia i n [SD] 3.9).
The la  f ll -  e i nnai e (J l  2002) a  c m le ed b  88.7% f he 80,377 men; f he 9,095
n n- e nden , 892 had been diagn ed i h a cance , 866 had died, and 7,337 e e l   f ll -  ( f
hem, 3,979 had e lied  he e i  e i nnai e).

The a e age age a  a  f f ll -  a  53.1 ea  (SD 4.5; ange 40.0 66.1 ea ). A al f 652,972
e n- ea  e e acc m la ed and 2,354 ca e  f in a i e b ea  cance  e e iden ified, 2,243 (95.3%) f
hich e e c nfi med b  a h l g  e .

Statistical analysis

We ed he C  i nal ha a d  m del f  lef - nca ed and igh -cen ed da a in he m deling f
he ime  men a al cance  c me, and e ch e ime ince men a e a  he ime cale.

P en ial c nf nding a iable  incl ded in he m del  a e indica ed in he f n e   Table 2. Fe e
han 5% f he al e  f he c a ia e  e e mi ing and e e im ed i h he m de  he median
b e ed f  bjec  i h c m le e da a, e ce  f  d a i n f b ea feeding in a  men, f  hich

a e a a e ca eg  f  mi ing da a a  c ea ed.

HRT e a  incl ded a  a ime-de enden  a iable, and he heal h  c eenee  bia , d e  mamm g am
all  being e f med bef e HRT i  a ed, a  deal  i h b  n  c n ide ing men a  e ed 

HRT n il 1 ea  f ll ing he a  f ea men ; f m he a  f ea men  and n il 1 ea  had ela ed,
he  he ef e c n ib ed e n- ea   a e a a e ca eg  [18]. Se a a e e ima e  e e c m ed f

each e f HRT, defined b  (i) he e f e gen and i  e f admini a i n, and (ii) he a cia ed
ge agen m lec le ha  a  all  admini e ed. C nj ga ed e ine e gen  e e nl  ma ginall

ed b  men in  c h  (1.3%),  e a a e e ima e  f  c nj ga ed e ine e gen  and e adi l
c m nd  a e n  ided. W men h  did n  e he ame cla  f HRT h gh  f ll -
c n ib ed e n- ea   he a ia e ca eg  n il he  changed cla ; he eaf e  he  c n ib ed
e n ea   a mi ed e  ca eg .

Te  f  end in d a i n f e e e c m ed b  adding dinal a iable  c e nding  f
d a i n f e a a (<2 ea , [2 4[ ea , [4 6[ ea , 6+ ea ) in he m del . All e  f a i ical
ignificance e e  ided, and ignificance a  e  a  he 0.05 le el. We e f med all anal e  ing
he SAS f a e, e i n 9.1 (SAS In i e, Inc., Ga , N h Ca lina).

Re
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Table 1 h  elec ed cha ac e i ic  f men a  a  f men a al f ll - , e all and
acc ding  he he   n  he  had ed HRT a  ec ded a  he end f f ll - . Se en  e cen  f

men had ed HRT, f  a mean d a i n f 7.0 ea  (SD 5.2); he mean age a  ea men  a  a  52.4
ea  (SD 4.6).

Table 2 h  ela i e i k  f in a i e b ea  cance  a cia ed i h he m  f e en l  ed HRT ,
c m a ed i h HRT ne e - e. F  an  gi en e f admini a i n f he e gen ( al 

an de mal/ e c ane ), ela i e i k  a ied ignifican l  be een he diffe en  ge agen .
E gen ge e ne and e gen d d ge e ne c mbina i n  e e a cia ed i h n   ligh  and
n n- ignifican  inc ea e  in i k; all he he  e gen ge agen c mbina i n  e e a cia ed i h
inc ea ed i k  (m  f hem a i icall  ignifican ) he e i k  did n  diffe  ignifican l  be een

e a a i n . F  e gen-al ne  an  gi en e gen ge agen c mbina i n, he e f
admini a i n f he e gen did n  ha e a a i icall  ignifican  effec  n he a cia i n be een HRT

e and b ea  cance . A  a e l  f he ab e finding , e b e en l  calc la ed e a a e e ima e  f
HRT  c n aining ge e ne  d d ge e ne, b  g ed he he  ge agen  ge he . In addi i n,

e did n  di ing i h be een e  f e gen admini a i n. In ha  f ll , he  ge agen
h ld be nde d  mean ge agen  he  han ge e ne and d d ge e ne .

Rela i e i k  f b ea  cance  b  e f HRT and d a i n f e e a e h n in Table 3. C m a ed
i h men h  had ne e  ed HRT, men in he e gen al ne and e gen he  ge agen

g  had a ignifican l  inc ea ed b ea  cance  i k ( ela i e i k  1.29 (95% c nfidence in e al 1.02
1.65), and 1.69 (1.50 1.91), e ec i el ). E gen- ge e ne a  a cia ed i h a ela i e i k f
1.00 (0.83 1.22), and e gen d d ge e ne i h a ela i e i k f 1.16 (0.94 1.43). E gen al ne,
e gen ge e ne and e gen d d ge e ne e e a cia ed i h b ea  cance  i k  ha  did n
diffe  ignifican l  f m ne an he , b  ha  e e all ignifican l  l e  han ha  f e gen he

ge agen  (P f  h m genei  0.03, <0.001, and <0.001, e ec i el ). The e e e ignifican  end  f
inc ea ed i k i h inc ea ed d a i n f e f e gen ge e ne and e gen he  ge agen .
H e e , e en h  ell  f e gen he  ge agen  e (<2 ea ) e e a cia ed i h a
ignifican  1.36-f ld inc ea e in b ea  cance  i k (Table 3).

Finall , ela i e i k  f b ea  cance  e e e ima ed b  h  ecen l  he diffe en  e  f HRT had been
ed (Table 4). Am ng ecen  e  (c en  e  ea men  ed f  le  han 2 ea ), diffe ence  in

effec  e ima e  e e ill ignifican  be een e gen he  ge agen  and ei he  e gen al ne,
e gen ge e ne,  e gen d d ge e ne. M e han 2 ea  af e  ea men  ha  been ed,
n  ignifican  diffe ence  e e b e ed be een effec  e ima e  f he diffe en  HRT , and he e e e n
ignifican  inc ea ed i k , e ce  in e gen al ne e  h  had ed hei  ea men  2 5 ea
e i l .

When anal e  e e e ic ed  men i h he m  acc a e age a  men a e (i.e., de i ed f m
inf ma i n n age a  la  men al e i d nle  d e  h e ec m , and/  elf- e ed age a
men a e),  main c ncl i n  emained nchanged. Thi  en i i i  anal i  (n = 65,083, 1,955
in a i e b ea  cance  ca e ) ielded ela i e i k  f 1.2 (0.9 1.6), 1.0 (0.8 1.2), 1.2 (0.9 1.5), and 1.6
(1.4 1.9) f  e gen al ne, e gen ge e ne, e gen d d ge e ne, and e gen he

ge agen , e ec i el , c m a ed i h HRT ne e - e.

D c

We f nd ha  he i k f in a i e b ea  cance  a  ignifican l  l e  i h e gen ge agen HRT
c n aining ge e ne  d d ge e ne han i h HRT  c n aining he  ge agen . The la e  g
in l ed a a ie  f ge in  h e a cia i n  i h b ea  cance  i k did n  diffe  ignifican l  f m
ne an he . We al  b e ed a ignifican l  inc ea ed i k f b ea  cance  i h he e f e gen

al ne.
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The effec  f ge agen  n b ea  i e i  c m le  and n  c m le el  nde d. The mechani m  b
hich he  ac  n cell life a i n incl de in e ac i n i h e id ece , g h fac  and
nc gene , and i h he cell-c cle and e gen me ab li ing en me  [3]. Beca e ge agen  diffe
idel  in hei  chemical c e, me ab li m, ha mac kine ic  and enc , i  i  ea nable  e ec

hem  ind ce diffe en  e n e  in he b ea  [2]. H e e , he effec  f ge agen  gene all  diffe
acc ding  he e e imen al c ndi i n , he d a i n f ea men  and he d e c ncen a i n [3, 19]. A  a
e l  i  i  im ible  e abli h, n he ba i  f he a ailable and f en c nflic ing in i  da a, he he
he ed minan  effec  f a gi en ge agen i   im la e  inhibi  b ea  cell life a i n. Thi

c m lica ed and n e l ed i a i n make  he e l  f eal life die  like  a ic la l  in e e ing.

O  d  i  he fi  e idemi l gical d  c nd c ed n men ha  e kn  f, ha  e al a ed he
a cia i n f he e gen ge e ne and e gen d d ge e ne c mbina i n  i h b ea  cance
i k. A maj  finding i  ha  he e c mbina i n  ma  be afe  han he . S die  f he effec  f

ge e ne n b ea  cell  ha e dem n a ed ha  he h m ne can e e  ei he  g h- m ing,
ne al,  an i life a i e effec  n he b ea  i e [20, 21]. Recen l , W d e  al. [22] c m a ed he
effec  f e adi l gi en i h ei he  med ge e ne ace a e  mic ni ed ge e ne n i k
bi ma ke  f  b ea  cance  in a men a al ima e m del. In hi  and mi ed c e  ial, he
f nd ha , c m a ed  laceb , e adi l + med ge e ne ace a e e l ed in ignifican l  g ea e

life a i n (a  mea ed b  Ki67 e e i n) in l b la  and d c al b ea  e i heli m, hile e adi l +
mic ni ed ge e ne did n . Thi  e l    finding  gge ing ha , hen c mbined i h an
e gen, ge e ne ma  ha e a afe  i k file in he b ea  c m a ed i h me he  ge agen .
The a cia i n f e gen d d ge e ne c mbina i n  i h a n n ignifican l  ele a ed ela i e i k in

 d  einf ce  he la ibili  f  finding ince he e ge e ne d d ge e ne i  he
ge in i h he chemical c e and ha mac l gical effec  cl e   h e f ge e ne.

The high deg ee f and genici  f ge in  ed in ce ain HRT  ha  been h he i ed  la  a le
in he inc ea ed i k f b ea  cance  [5]. O  e l  d  n   hi  h he i , a , hen c mbined

i h an e gen, nei he  mege ne, n mege l ace a e, chl madin ne ace a e  med ge ne (all
n nand genic ge agen ) n  c e ne ace a e (an an iand genic ge agen) had effec  ha
diffe ed ignifican l  f m ha  f n e hi e ne ace a e ( he m  and genic ge agen ci ed). The e
e l  a e in line i h h e f  he  E ean die  [10, 11], hich f nd n  diffe ence be een
he effec  f 19-n e e ne de i a i e  and med ge e ne ace a e (a 17-h d ge e ne

de i a i e i h l e  and genic en ial han 19-n e e ne de i a i e ), im l ing ha  he
a ame e  m  be in l ed. H e e , ible efe en ial e c ibing f he n nand genic 

an iand genic HRT   men i h ign  f in lin e i ance  h e and geni m, h  a e a  highe
i k f b ea  cance  [23], c ld a l  e lain  finding .

In  d , e gen al ne a  a cia ed i h a ignifican l  l e  inc ea e in b ea  cance  i k han
e gen ed i h a ge agen ( i h he e ce i n f ge e ne  d d ge e ne), in line i h
he g ing e idence ha  adding ce ain ge in   e gen ha  an ad e e im ac  n b ea  cance  i k

[24]. H e e ,  finding f a 1.3-f ld inc ea ed b ea  cance  i k a cia ed i h he e f e gen
al ne (alm  e cl i el  e adi l c m nd , and m l  admini e ed h gh he kin) diffe  i h ha
f he WHI e gen-al ne ial hich f nd a dec ea ed i k hen al c nj ga ed e ine e gen  e e
ed in a la i n f lde  and f en e eigh  men [6].

We had limi ed e   e amine he effec  f HRT  am ng a  e  a  m  men e e ill ing
HRT a  he end f f ll - . H e e ,  e l  a e c m a ible i h h e f e i  die

gge ing ha  he e ce  in i k a cia ed i h HRT e dimini he  af e  ea men   [4, 7, 10].

The maj  eng h  f  d  a e he ange f HRT  e al a ed and he fac  ha  e e a  eg la l
da ed d ing f ll - . Thi  all ed   (i) i la e he effec  f each e f HRT, aking in

acc n  change  f m ne ea men   an he  b  c ea ing a e a a e mi ed  e ca eg , and (ii) a id
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he mi cla ifica i n f e  and n n e , d a i n,  ecenc  f e ha  can cc  in ec i e
die  i h a ingle ba eline a e men  f e e.

O  e l  ld ha e been nl  ligh l  changed if e had e ic ed  anal e   men h  had n
been ing HRT bef e he ba eline e i nnai e ( inciden  e ). (We e ic ed anal i  in hi  a  in

 e i  d  [16],  a id en ial bia e  de c ibed b  Ra  [25]).

Anal e  e e adj ed f  a i  en ial c nf nde , and a ici an  in he E3N c h  bel ng  a
h m gene  cc a i nal g  ( he g ea  maj i  being eache   eache  i e ). Thi  dec ea ed
he babili  ha  he diffe ence  e f nd n i k be een diffe en  e gen ge agen c mbina i n

a e e lained b  c nf nding; in addi i n, he e a  n  ma ked diffe ence be een e  f he diffe en
e  f e gen ge agen c mbina i n  ega ding cla ical b ea  cance  i k fac , and a ified

anal e  ielded ela i e i k  ha  e e i e able ha e e  he cha ac e i ic  f he men (da a n
h n).

We e e a a e f he ibili  f diffe en ial ecall b  HRT e  and n n e . We he ef e an a
en i i i  anal i  he e e e a  incl ded in he m del  in a ec i e manne  (i.e., ing nl
he inf ma i n n e e e ed in e i nnai e i f  he f ll -  e i d be een e i nnai e i

and e i nnai e i + 1). Rela i e i k  b ained i h hi  en i i i  anal i  e e n  bel  h e
b ained i h  main anal i , h ing ha  diffe en ial ecall bia  a  nlikel   ha e cc ed.

Anal e  e e c n lled f  e i  mamm g am , b  a de ec i n bia  emain  ible a  men h
e HRT ha e mamm g am  m e f e en l  han n n e . H e e , he e i  n  ea n h  hi  bia

h ld ha e been le  ma ked f  e gen ge e ne  e gen d d ge e ne han f  e gen
he  ge agen  c mbina i n . Of c nce n i  he ibili  ha  diffe en  e gen ge agen HRT

ma  infl ence b ea  den i  and hence al e  mamm g a hic en i i i  in a diffe en  a . H e e , in he
PEPI ial, G eendale e  al. f nd ha , e  12 m n h , he adj ed ab l e mean change  in
mamm g a hic e cen  den i  did n  diffe  ignifican l  be een c nj ga ed e ine e gen  l
c clic med ge e ne ace a e and i h c nj ga ed e ine e gen  l  c clic mic ni ed

ge e ne [26].

N ndiffe en ial mi cla ifica i n f HRT e e, hich a  ba ed n elf- e ed inf ma i n, ma
ha e affec ed  e l , m  likel  b  dil ing he magni de f he ela i n hi  be een HRT  and
b ea  cance  i k, and ed cing an  eal diffe ence  in he effec  f diffe en  HRT .

E3N i  he fi  e idemi l gical d  ha  e kn  f  be iding e l  indica ing ha  e gen
ge e ne and e gen d d ge e ne c mbina i n  ma  be he lea  ha mf l e gen ge agen

HRT  ega ding b ea  cance  i k. H e e , m e e idence i  e i ed bef e he e e l  can be
an la ed in  fi m clinical ec mmenda i n  f  he managemen  f men a al m m . In addi i n,

he effec  f he e c mbina i n  in he  di ea e  (e.g., c na  hea  di ea e, en  h mb emb li m
and c l ec al cance ) ha  al   be e al a ed. We he ef e enc age f he  die  and eflec i n n
he link  be een e gen ge e ne and e gen d d ge e ne HRT  and b ea  cance .

Ac edg e

The a h  a e indeb ed  all a ici an  f  iding he da a ed in he E3N d  and 
ac i i ne  f  iding a h l g  e . The  a e g a ef l  R. Cha , M. Fang n, L. H ang and M.

Ni a ng f  hei  echnical a i ance;  he E3N g ;  P  Anne G m el f  he  ef l c mmen ;
and  G. E an  and C. H lme  f  he ling i ic e i i n f he man c i .

F nding
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Thi  k a  ca ied  i h he financial  f he M elle G n ale de l Ed ca i n Na i nale
(MGEN); E ean C mm ni ; F ench Leag e again  Cance  (LNCC); G a e R  In i e (IGR);
F ench In i e f Heal h and Medical Re ea ch (In e m); 3M C m an ; and e e al Gene al C ncil  f
F ance. A. F nie  a  f nded b  he F ench Mini  f Re ea ch. The f nding ce  had n
in l emen  in he e en  k.
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Table 1

Selec ed ba eline cha ac e i ic  f a ici an  e all and acc ding  he he   n  he  had
ed HRT a  ec ded a  he end f f ll -

O en in a e a a e ind

Among parous omen
Metabolic equi alent cost-hour/ eek

A  (n = 80,377)
(%)   (SD)

HR  -  (n =
23,703) (%)   (SD)

HR  -  ( =56,674)
(%)   (SD)

Year of birth

1925 1930 6,617 (8.2%) 4,003 (16.9%) 2,614 (4.6%)

1930 1935 11,066(13.8%) 4,601 (19.4%) 6,465(11.4%)

1935 1940 16,377 (20.4%) 4,052(17.1%) 12,325 (21.7%)

1940 1945 20,673 (25.7%) 3,960(16.7%) 16,713 (29.5%)

1945 25,644(31.9%) 7,087 (29.9%) 18,557 (32.7%)

Age at start of follo -up,
ears

53.1 (4.5) 55.0 (4.8) 52.3 (4.1)

Age at menarche, ears

<13 37,498 (46.7%) 11,116(46.9%) 26,382 (46.6%)

13 42,879 (53.3%) 12,587(53.1%) 30,292 (53.4%)

Parit

Nulliparous 9,747(12.1%) 3,400 (14.3%) 6,347(11.2%)

Parous, first child before
30, 1 or 2 children

39,892 (49.6%) 10,615 (44.8%) 29,277(51.7%)

Parous, first child before
30, 3 + children

22,594(28.1%) 7,071 (29.8%) 15,523 (27.4%)

Parous, first child after
30

8,144(10.1%) 2,617(11.0%) 5,527 (9.8%)

Breastfeeding, months

Ne er 20,682 (29.3%) 5,711 (28.1%) 14,971 (29.7%)

<12 38,539 (54.6%) 10,178 (50.1%) 28,361 (56.4%)

12 3,906 (5.5%) 1,549 (7.6%) 2,357 (4.7%)

Unkno n 7,503 (10.6%) 2,865(14.1%) 4,638 (9.2%)

Age at menopause, ears 50.2 (3.7) 50.7 (3.9) 50.1 (3.6)

T pe of menopause

Artificial 6,611(8.2%) 1,831 (7.7%) 4,780 (8.4%)

Natural/Unkno n 73,766(91.8%) 21,872 (92.3%) 51,894 (91.6%)

Personal histor  of benign breast disease

a

a
b
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Table 2

Rela i e i k  f  in a i e b ea  cance  acc ding  e f e gen admini a i n and e f
ge agen, c m a ed i h HRT ne e - e

PY = person- ears. The numbers of cases and person- ears do not add up to the totals (2,354 and 652,972,
respecti el ) as data are onl  presented for the most frequentl  used HRTs
Adjusted for: time since menopause (time scale), age at menarche (<13/ 13 ears old), parit  and age at first full-

term pregnanc  (nulliparous/first full-term pregnanc  at age <30, 1 or 2 children/first full-term pregnanc  at age <30,
3 or more children/first full-term pregnanc  at age 30), breastfeeding (no/<12 months/ 12 months/unkno n), age at
menopause (continuous), t pe of menopause (artificial/natural or unkno n), personal histor  of benign breast disease
( es/no), famil  histor  of breast cancer in first-degree relati es ( es/no), famil  histor  of breast cancer in other

O  E /P P-  

 
 

C /P R

(95% CI)

C /P R  
(95% CI)

Estrogen alone 13/3,598 1.32(0.76
2.29)

56/14,826 1.28 (0.98
1.69)

0.93

Estrogen combined ith:

Progesterone 121/35,51 1.08 (0.89
1.31)

D drogesterone 7/3,217 0.77(0.36
1.62)

3 1.18 (0.95
1.48)

0.27

Medrogestone 9/1,104 2.74(1.42
5.29)

90/25,405 2.03 (1.39
2.97)

0.43

Chlormadinone acetate 8/1,431 2.02(1.00
4.06)

28/4,590 1.48 (1.05
2.09)

0.43

C proterone acetate 34/4,779 2.57(1.81
3.65)

35/7,774

Promegestone 13/2,814 1.62(0.94
2.82)

1.52(1.19
1.96)

0.84

Nomegestrol acetate 8/2,623 1.10(0.55
2.21)

69/14,910 1.60(1.28
2.01)

0.30

Norethisterone acetate 46/7,401 2.11(1.56
2.86)

91/18,826

Medro progesterone acetate 29/7,035 1.48
(1.02
2.16)

P- alue for homogeneit  among all
progestagens

0.03 0.01

P- alue for homogeneit  among
progestagens other than progesterone

d d d

0.16 0.59

c

c

c

c

a

b

2
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relati es ( es/no), BMI ( 20/[20 25]/[25 30]/>30 kg/m ), ph sical acti it  (<34/[34 47]/[47 62]/ 62 MET-h/ eek),
pre ious mammograph  ( es/no, time-dependant ariable). Further stratified on ear of birth ([1925 1930]/[1930
1935]/[1935 1940]/[1940 1945]/[1945 1950])
Data are not presented as there are less than fi e cases in this HRT categor

2

c
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Table 3

Rela i e i k  f  in a i e b ea  cance  b  e f HRT and d a i n f e e, c m a ed i h
HRT ne e - e

O en in a e a a e ind

PY = person- ears. There are a further 43,414 person- ears (and 72 cases) in the first- ear follo ing HRT initiation.
For each HRT t pe, the numbers of cases and person- ears in the different duration of use strata do not add up to the
totals because of missing information
Adjusted for the same co ariates as in Table 2
Orall  or aginall  administered promestriene or estriol

HR     
 ( )

C /P R   (95% CI)

N 766/244,632 ( )

Open in a separate indo

E  76/20,347 1.29 (1.02
1.65)

<2 24/6,747 1.26(0.83 1.89)

[2 4[ 18/5,705 1.13(0.70 1.81)

[4 6[ 14/3,172 1.50(0.88 2.56)

6+ 13/3,301 1.31 (0.76
2.28)

p fo  end 0.73

E  + 129/40,537 1.00 (0.83
1.22)

<2 18/8,697 0.71 (0.44
1.14)

[2 4[ 33/11,647 0.95 (0.67
1.36)

[4 6[ 30/7,619 1.26(0.87 1.82)

6+ 43/10,111 1.22(0.89 1.67)

p fo  end 0.04

E  + 108/31,045 1.16 (0.94
1.43)

<2 16/6,923 0.84(0.51 1.38)

[2 4[ 28/8,697 1.16 (0.79
1.71)

[4 6[ 21/5,590 1.28 (0.83
1.99)

6+ 35/7,876 1.32 (0.93
1.86)

p fo  end 0.16

E  +  527/104,243 1.69 (1.50
1.91)

a

b
c
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Intramuscular  administered estrogen or progestogen; androgen; nasall  administered estrogen; transdermall
administered progestagen; or tibolone
Women ho did not use the same class of HRT throughout follo -up contribute person- ears to this Mi ed

categor  from the time the  changed class
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Table 4

Rela i e i k  f  in a i e b ea  cance  b  e f HRT and ecenc  f e, c m a ed i h HRT
ne e - e

L   0 2  L   2 5 L    5 

C /P R  
(95% CI)

C /P R  
(95% CI)

C /P R  
(95% CI)

Estrogen alone 47/13,834 1.22 (0.90 1.65) 8/1,312 2.10(1.04 4.21) 14/3,780 1.17(0.69
1.99)

Estrogen combined ith:

Progesterone 115/35,804 1.03 (0.84 1.26) 9/1,369 1.93 (0.99 3.72) 0/902

D drogesterone 96/26,910 1.22 (0.98 1.52) 3/1,219 0.78 (0.25 2.44) 1/956 0.28 (0.04
1.97)

Other
progestagens

461/90,478 1.75 (1.54 1.99) 13/3,720 1.07(0.62 1.86) 8/2,542 0.85 (0.42
1.70)

PY = person- ears. For each HRT t pe, the numbers of cases and person- ears in the different recenc  of use strata
do not add up to the totals (cf. Table 3) because of missing information
Adjusted for the same co ariates as in Table 2

a

b


