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!i Breast cancer and hormonal contraceptives: collaborative
reanalysis of individual data on 53 297 women with breast cancer

:._:

and 100 239 women without breast cancer from

54 epidemiological studies

i
:::.::

i :_::::i Collaborative Group on Hormonal Factors in Breast Cancer*

iii Suntll_ Other features of hormonal contraceptive use such as
duration of use, age at first use, and the dose and type of

_!_:_i Background The Collaborative Group on Hormonal Factors hormone within the contraceptives had little additional

• In Breast Cancer has brought together and reanalysed the effect on breast cancer risk, once recency of use had been
_: worldwide epidemiological evidence on the relation
,::: taken into account. Women who began use before age 20

i:::: between breast cancer risk and use of hormonal had higher relative risks of having breast cancer diagnosed
i_: contraceptives, while they were using combined oral contraceptives and in!ili

iii Methods Individual data on 53 297 women with breast the 5 years after stopping than women who began use at
!i cancer and 100 239 women without breast cancer from 54 older ages, but the higher relative risks apply at ages when

i! ' studies conducted in 25 countries were collected, checked, breast cancer is rare and, for a given duration of use, earlier
ii and analysed centrally. Estimates of the relative risk for use does not result in more cancers being diagnosed than

;_..... breast cancer were obtained by a modification of the use beginning at older ages.
fL
f_: ManteI-Haenszel method. All analyses were stratified by Because breast cancer incidence rises steeply with age,
_i: study, age at diagnosis, parity, and, where appropriate, the the estimated excess number of cancers diagnosed in the
::._i age a woman was when her first child was born, and the period between starting use and _ 0 years after stopping

;_, age she was when her dsk of conception ceased, increases with age at last use: for example, among 10 000
!i: i women from Europe or North America who used oral
if:: Rndlngs The results provide strong evidence for two main contraceptives from age 16 to 19, from age 20 to 24, and
_i conclusions. First, while women are taking combined oral
_::_:_:: from age 25 to 29, respectively, the estimated excess
_:_ contraceptives and in the 10 years after stopping there isa
;i;;; number of cancers diagnosed up to 10 years after stopping
_!:_,: small Increase in the relative risk of having breast cancer use is 0-5 (95% CI 0.3--0.7), 1-5 (0.7-2.3), and 4.7
ilili:i: diagnosed (relative risk [95% CI] in current users 1.24 (2.7-6-7). Up to 20 years after cessation of use the

[1-15-1.33], 2p<0.00001; 1-4 years after stopping 1.16 difference between ever-users and never-users is not so
:::..... [1.08-1.23], 2p=0.00001; 5-9 years after stopping 1.07
:_:::• much in the total number of cancers diagnosed, but in their
iii:i i (1.02-1.13[, 2p=0.009). Second, there is no significant clinical presentation, with the breast cancers diagnosed in
_ excess risk of having breast cancer diagnosed 10 or more

_:_ years after stopping use (relative risk 1.01 [0.96-1.05], ever-users being less advanced clinically than those
..... diagnosed in never-users.

_ _ i NS). The cancers diagnosed in women who had used

i!i:: I combined oral contraceptives were less advanced clinically The relation observed between breast cancer risk and
:::_:::::: than those diagnosed in women who had never used these hormone exposure is unusual, and it is not possible to Infer
:_:;: : : from these data whether it Is due to an earlier diagnosis of
:r_:: contraceptives: for ever-users compared with never-users,

!:i:: the relative risk for tumours that had spread beyond the breast cancer in ever-users, the biological effects of_::::: breast compared with localised tumours was 0.88 hormonal contraceptives, or a combination of reasons.
!iii :: (0.81-0.95; 2p=0-002). There was no pronounced variation Interpretation Women who are currently using combined

i in the results for recency of use between women with oral contraceptives or have used them in the past 10 years

_i different background risks of breast cancer, including are at a slightly increased risk of having breast cancer

i : women from different countries and ethnic groups, women diagnosed, although the additional cancers diagnosed tend, with different reproductive histories, and those with or to be localised to the breast. There is no evidence of an
_i::i::ii_ increase in the risk of having breast cancer diagnosed 10 or_;:_::,_: without a family history of breast cancer. The studies

_ii_i::iil included in this collaboration represent about 90% of the more years after cessation of use, and the cancers
_ii:ii::!i!_i::iii::, epidemiologlcal information on the topic, and what is known diagnosed then are less advanced clinically than the

about the other studies suggests that their omission has cancers diagnosed in never-users.

_::i!_i_ili::_::_i:_ not materially affected the main conclusions. Lancet 1996; 347:1713-27

iii_ii!i:i_i_iiii::_: See Editorial page .l 707

:_::';;':;':"i!liii!iii:i::iiii:iI *Collaborator, listed at end of _ttic_(_

ii_iiiiiiiiiiiiil:/ Introduction
i iiiitii!il;i!:i_!i;iii!;i!!i!!:Commpondelmeto."Secretariat, CollaborativeGroupon HormonalFactorsin Breast Cancer, ICRFCancer EpidemlolngyUnit, Gibson The use of tb_male sex hormones as contraceptives began

_ilil : Building,Radcliffe Infirmary,OxfordOX2 6HE, UK in 1960, since when an estimated 200 million women
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Rgure :I.:Relative risk of breast cancer In over-users compared with never-usersof oomblned oral _iii
r..¢m_aceptlves

i

Separateresultsaregivenfor individualstudies.Eachrelativedsk andits99% CI is plottedas a blacksquareand
a line, The area of the square is proportional to the amount of staUstical information (is, to the inverse of the
varianceof the logarithmof the relativerisk).Diamondsindicate99%CIs fortotals.Thesolidverticalline
representsa relativeriskof 1.0 sndthe brokenverticalfineIndicatestheoverallrelativeriskestimatefor all
studiescombined.

*Relative risk(givenwith99% CI) relativeto never-users,stratifiedbystudy,ageatdiagnosis,parity,and, where
appropriate,the agea womanwaswhenher firstchildwssbornandtheageshewaswhenherriskof conception
ceased,

throughou( the world have used them.' The most widely Methods

used type of hormonal contraceptive has bccn the Identificationof studiesand co/lectionof data

combined oralcontraceptive,which containsan oestrogcn Epidcmiologicalstudiesthatincludedat leastI00 women with
and progestagenand isprepared from variouscompounds breastcancerand thatobtainedinformationon the use of

in various doses and combinations. Other hormonal hormonalcontraceptivesand on reproductivehistorywereeligible

contraceptivescontainprogestagenonly,givenorallyorby forinclusion.Studieswereidentifiedfrom reviewarticles,from
inicction.Many epiderniologicalstudieshave investigated computer-aidedliteraturesearches,and from discussionswith

whether hormonal contraceptivesmight affectbreast colleagues.Specialeffortswere made to identifyallstudiesthat
cancer risk,_ and the CollaborativeGroup on Hormonal inchidcdrelevantinformation,irrespectiveofwhetherresultson

Factors in Breast Cancer was set up in 1992 to bring hormonal contraceptiveshad been publishcd.The principal
together,reanalyse,andpublishtheworldwidedata.The investigatorsof allstudiesidentifiedwereinvitedtocollaborate.

main resultsarc summarised here. Additional results, Subsequentlya fistof studiesand referenceswss sent to

togetherwith fulldeser/ptionsof the methods, the studies collaboratorsand theywereaskediftheyknew offurtherstudies
and the women included,arebeing publishedelsewhere,s thatwerenot listed;the principalinvestigatorsof thosestudies
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Tm_t_x he_voge_mltywflhln ,_m: X_(4 dO_.O; Na T--* t_rhmtOg_Sy withint_ Xe(4 dO=la4; p..o.al

i!:

if! ..--...ofb..
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ii: " <5 yr 1.0e:l:0._ 76_"J337 l Gun'ent truer 1._C_8 23sG/4a28

!::: 5-_yr 1.1_1_0_6 _38_J4885 1.4_r 1.1(_0-0_Q 2717/4881

ii:: 10-14yr 1.11_._ 4789/s26a _g yr 1.07_0.C_4 42_a

ii 15-t9 yT 1.0fxUO.O_3 5"_186 I0-14_ 0-SeJ:O-C_2 4,_182

::: ' _0y_ 1-03_,S 4,-_a_'f4z ;_lSyr 1-Gat0-_ 44,"_ISa_S .

ii
!:i : Test f°r _ wlSllnumfl: Xe (4 d_18"4; P_O'01 T_t k"rh_mgemdtY _ tmm_:X_ (4 df)'41'S; P<0"00001

ii Te*t_.nd w,_m._._: x' (_dee_-s;_o.oo_ T_t_x_ w,_nmw_:X"(1d_-a_._;_0.00001
i Figure2: Relative dsk of breast cancer for varloua indices of timing of use of combined oral contraceptives
i:: EachanalysisIncludesaggregateddata fromall studies,Variancecalculationsarebasedonfloatingabsoluterisks_:
:i: whichascribeanappropriatevariancenot onlytothe relativeriskfor each categoryof usebutalso to therelative

: riskof 1.0 fornear-users.Theareaofeach squareIs proportionalto the amountofstatisticalinformationandCIs
i :: aredrawnas whitelineswhentheyare sOnarrowthat theylie entirelywithinthewidthof the square.
:!.: *Relativerisk(givenwith99% CI) relativeto never-users,stratifiedbystudy,ageat diagnosis,parity,and, where

'! appropriate,the agea womanwaswhenherfirstchildwas bornandtheageshe waswhenher riskof conceptionceased.
i ;

were also invited to collaborate. Few additional studiescame to findings." Information on the type and dose of oestrogen and of
light from such enquiries, and in view of the wide consultation it pmgestagen in the hormonal contraceptivethat each woman had

!i:: seems unlikely that any substantial ones have been missed. Of the used first, had used last, and had used for the longest period of
!:.... eligible studies identified, _s originMdata were available for tlds time was available for 27 studies ','_._°,_,','._=_'=_,=_,_°_,_
i: analysis from 54, of which 52 have been published.'-" Original (and the two unpublished studies), Preparations were grouped
i i data could not be retrieved for l I studies _*-_ and one research into three broad categories of dose--low_ medium, and high

: group declined to take part in the collaborauon._: . 6, (conteinmg <50 p.g, 50 p.g,>50 _g, oestrogen,respecdve_, this
Data forindividualwomen were soughton sociodemographic classificationschemeisstronglycorrelatedwithprogestagendose

:: factors,use of hormonal contraceptivesand hormone aswellaswithoestrogendose."Onlyinvasivcbreastcancerswere
_:: replacement therapy, family history of breast cancer, height, included in these analyses_ and information that permitted their

weight, age at menarche, reproductive history, menopausal status, classification into cancers that were localised to the breast and

.iil age at menopause, gynaecological surgery, and alcohol those that had spread to axillary lymph nodes or to distant sites
:i!!: consumption. Information on tumour spread was sought for was available for 24 studies (and the two unpublished

i: women brees* data soughtfrom

prospective studies and from case-control studies. Prospective

: i!ili: studies were included by means of a nested case-control design, Statistical analysis

ii!iii:: with four randomly matched controls for each woman with breast Data from different studies are combined by the Mantel-Haenszel

_}_r) _ cancer.S The availability of data on individual women P crmitted a stratification teclmique." To ensure that women in one study arewide range of consistency checks to be made. Apparent compared directly only with similar women in the same study, ag

iiiii i inooosis* n es,nplansib,ities,oro ss'onscl= ed anal esarestrsedbys y,aswella,byotherfaro..
....... collaborators and, where appropriate, rectified. Summary tables described below. The stratum-specific quantities that are

iii_ii:i:.i:ii and listing of the variables used in these analyses were supplied to calculated are the standard observed minus expected (O-E)
: ;::iiiiii:! the investigators for checking, numbers of women with breast cancer, together with their
i iiiiii:iii: Information on hormonal contraceptives, reproductive factors, variances, vat(O-E), and covariances.'_" Use of these simple
: :_i_::i::ii:: and tumour stage had been collected in fairly comparable ways in stratified O-E values in preference to more complex
ii most studies, or could be derived simply, so that use of similar mathematical models sacrifices some statistical power but has the

definitions across all studies was generally straightforward. The advantage of avoiding assumptions about the precise forms of any
!!iii:::i:i::_:ili.,..,.,... ortly material difference between the studies was in the recording relations in the data.,,.:...
::::::::::::::::::::::::::::of durations of use of less than a year, so analyses were repeated The stratified O-E values, together with their variances and

:iiiiiiiiiiili: with ever-usersdefinedas women withdurationsofuse ofmore covariances,yieldboth statistical tests(p values) and statistical

:::iiiii_iiiii!!iiiii_: than a year,but this approach made little difference tothemain descriptions (odds ratios, subsequently referred to as relative

iii
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Figure3: Relative risk of bmxt cancer for vadous Indices of the timing of combined oil contr_eptlve use within categories of
time since last mm

Foematas infigure2. Of15 testsfor heterogeneity,onewithineachtimesincelast usecategory,two are statisticallysignificant:ageat firstuse in
currentusers(×z--.12.7,dr=3, p=0-O05)andageatfirstuse inwomenwhoselastusewas1-4 yearsago(X_=12.6,dr=3, p=0.O061.
• Relativerisk (givenwith 99%CI) relativeto never-users,stratifiedbystudy,ageat diagnosis,padty,and,whereappropriate,ti3eagea womanwas
whenherfirstchildwas bornandthe ageshewaswhenherdskof conueptionceased.

risks). Relative risk estimates arc obtained from O-E values by only for summarising the main findings. Each relative risk is
the one-step method that has been widely used iu overviews of plotted as a black square, the area of which is inversely
clinical trials/0 Although this method may not be appropriate for proportional to the variance of the logarithm of the estimate, and
estimating relative risks of two-fold or greater, it should is hence an indication of the amount of statistical information
satisfactorily estimate less extreme relative risks; when the main available for that particular estimate. The corresponding 99% CI
analyses were repeated by maximum likelihood methods, the
results were virtually identical. _ In analyses involving
comparisons of more than two groups, the confidence intervals A¢._,_.m._,_m..t A_*-._.UR=,._.__mn_a¢ a_l IIma_ of mm _1 rl_ of limit cent'

associated with these relative risks are estimated by treating the _mea._*_m.._.,m _ _ m'_m=

relative risks as floating absolute risks?' The use of floating A_AV_AURO_N_..ua_ !.00tQ.11s

absolute risks does not alter the relative risk estimates, but it _,.,_._m:_0_a_.. _._t_ 341,_ie •
<S yeemmdn_*tramme; _0 _ tl_ am 1-14_0_0M gS4/1_

reduces the variances attributed to them and reduces unwanted _m-._,.. 1._0.m ,_,_,=
covariances between the groups. This approach also attributes an _-_on._._._... _.,,_,t, ,_4_

AOE:_M AT DI/U_D_m

appropriate variance estimate to the group arbitrarily chosen as ..,_._,, Io_7
the baseline group--ie, the group with relative risk set to one. ._.._=_,.. i._,,_Io_ _/_ •

ALlanalyses are routinely stratified by study, by centre within ff-gyeamlm_lMtt/_<_/Yeameln°eil_uw;a_0MH--1.0_0e0,O_t'1_LO_°8[11t_t74_/1464 F

study for muhicentre studies, and by fine divisions of age (16, 17, _lo_..m,_, _
18... 63, 64, 65-69, 70-74, 75-79, 80-84, 85-891. Of the _._-m ,_7 ,_=_

remaining variables that might confound the relation between ,_,-,,=_==._,_.. I._*_.s _ms
breast cancer risk and oral contraceptive use, reproductive history _.s_...m._. 1_o_ _
and age at which a woman ceases to be at risk of conception are ,,o_w._ 1_o_ ._1

AGE4_M AT_

particularly important; other factors that were considered, such as _._.=. _._s m_ I
family history, ethnic group, or weight, do not confound the main _v.,.,ma=_.;._0,t_m _r_, M/43

eS years dim bg uwq._0 al _ uu 1.22_0S7 94_a43 _-relations. _ The basic stratification procedure, therefore, also _.s_,,_._.. ,._o_, _lm
included one variable representing reproductive history .,o_,.,,_,_._,.,,. 1.m_,_ _ I
(nulliparous women formed a separatestratum,and parous *ae_,'rm,,m_,om
women were cross-classified according to three divisions of age at ....r_.. l_o_r 228(_4t41n I_sy_w_ sk_ceba_La_ _'0 al 6m4m4 kvg_de_ dam 1/4

tLest birth: <20, 20-29, _30; and two divisions of parity; I-2, _3) ._,,_..._._==_,_r_ ,.._o_s 1_,_,_ m-
and a second variable representing the age at which a woman _,_.._._,m 1.1s,_0_ ,_ •

ceased to be at risk of conception (taken to be the youngest age at , , ,
which hysterectomy, tubal ligation, bilateral oophorectomy, or ._ u !_ ,_ u
natural menopause occurred, and categorised as: stir at risk of _'=_'"_'_=='_'=='_'_
conception, <35, 35-39, 40-44, 45-49, >--50). Women with _._.,.._?!,_,¢..

kal _ ztOyawa_ x_ (__qm
unknown values for a partienlar stratification variable were

allocated to a separate stratum. Figure 4: AgHpe¢lfJC mlatlve risk of breast cancer by time.,.c.=,_ or.,
Presentationof results Formatas infigure2, withincategoriesof age at diagnosis.

• Relative risk (given with 99% CI)relative to never-users, stratified by ii!i!

For many analyses, results are presented in the form of plots of study, age at diagnosis, parity,and, where appropriate, the age a
adjusted relative risks. Becauseof the large number of estimates womanwaswhenherfirstchildwas born andthe ageshewaswhenher
involved, 99% CI are used in most instances, with 95% CI used risk of conception ceased.
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THELANCI_I"............ is drawn asa line; CIs that extend beyond the scale of the plot are umof_ real _ rl_ ¢1
!:::i.:: indicated by an arrow. _ Inn_lan Im.mean_r::  ore= o=  esofplo,.Thot oinvol+atw
E::

l::ili way comparison such as ever-useversus never-use, and gives the.::::•
_i!i_. results separatelyfor all the studies with substantial amounts of Nav*_.Nr 100_001e
i::il statistical information, the remaining studies being included in

i the relevant other category.In these plots the overallestimate is _J.p_ _m• calculated from the sum of the study-specific valuesforO-E and Ourmr_u_r 1._o_t_ s1_ =

:::,::i var(O-E). The second type of plot describes the results of La*tuml-4yra0o 1.1_0e_ 41e/e_ . =
_!ii:: categorical analyses involving more than two groups, with _-oyrago 1£_:o.o_ 472/81o --

variances estimated via the method of floating absolute risks, ]o-14yrago 0._t_.086 411/477 --_ --

.... representing the aggregated results from all relevant studies. _lS_a_ 1.e_to0eo sae/4a2
ii::i Heterogeneity of relative risks and, where appropriate, linear
_::: trendsare assessedby X_tests, pause,womawho_e_ausa_at _ Mrm
_': OF11_R P1HST_II.D

:':.... Cta'm nt u=er l_q_tml _ ---ll-'--

il_ Results _.,.N lq yraoo l.ae,o.oTe r44_lo4e --I--
...... The 54 studies contributing to these analyses were _-o_o l.lot0.ou _o_se_ 1-
_:i conducted in 25 countries, mostly in Europe and North _o-_4yrego _.04_0_ _.so_s_ IF

_i:::i: America, but Asia, Australasia, Africa, and Latin America =_s_a¢o 1.0r:_.O,,_ 110(_ISO_ II-
!::: were also represented. Together the studies included PAROUSWOMINWHOIIEGANU6EAFTERI"HEIITH

53 297 women with invasive breast cancer (cases) and o,_m_rm,-
100 239 women without breast cancer (controls). The c._x_.,er _.2_os4 1142Q31r ._-

i:. median age at diagnosis of breast _ancer was 49 yea., and Lair ui8 l_yreSO 1-11_D_)4_ 1448f2_27 l_

the median year of diagnosis was 1984. Atthe time of s-_aao 1.11:1:1)-038247'3/44_5
!i diagnosis, 9% of women with breast cancer were younger

':i: than 35, 25% were 35-44, 33% were 45-54, and 33% +o-+4y_aoo ffS7_-O_2 2514/5040
were 55 and older. Further details of the design of each zlSyraso 1,0_ 28111_140 I ii

, I •

_::: study and of the women included are given elsewhere. ++ ' 0_ +._ _+ =.o
i The analyses here excluded 22 cases and 125 controls who e_i:!i.

_:: were aged 15 or younger or 90 or older, and 350 cases and Figure5: Relative dak of bmlmtoaneer bytime _lnee last use
of combinedoralcontraceptivesand Inrelationto ohlldlmarlng1096 controls with unknown use of oral contraceptives.
hlstoty

:_: Formatasinfigure2.
_::_ Ever-use of combined oral contraceptives *Relativedsk(givenwith99%CI)relativeto never-users,stratlfleclby
i Overall, 21 567 (41%)of the women with breast cancer study,ageat diagnosis,padty,and,whereappropriate,theagea

:iil womanwaswhenherfirstchildwashemanatheageshewaswhenherand 39 629 (40%) of the women without breast cancer rlskof concePtionceased.
:i: : had ever used combined oral contraceptives. Figure 1
_...... shows for individual studies the numbers of ever-users and

::_:_ never-users and the corresponding relative risk estimates
......: associated with ever-use• The studies are arranged any one, it is likely to be indirectly related to the others.

_i::::: To find out which of the four relations is most direct, the
_i::i according to study design--prospective studies, case-
[i:. control studies with population controls, and case-control one most strongly related to risk was identified, and then,
...... studies with hospital controls. Within the groups the holding that one factor constant, the other three relations
::I:i: were re-examined. Subsequently breast cancer risk was

_:.!l studies are listed in chronological order, according to the
...... median year of diagnosis of breast eancer. The results for investigated in relation to other indices of exposure, and
iii! studies in which the information content, var(O-E), was the consistency of the main findings was explored in
i_i: less than 20-0 are included in the category "other" for the women of different ages and with varying background
:_: : risks of developing breast cancer.

:::_::: relevant study design. Overall the relative risk of breast
::::_::::: cancer in women who had ever used oral contraceptives Total duration of use (figure 2a)--A quarter of ever-

;i__:i:: compared with women who had never used them was users were reported to have used oral contraceptives fori:_il:

:'.:........ slightly above 1.0, and the excess was statistically less than a year and the median total duration of use was 3

:_!iii_i:. significant (relative risk 1.07 [SO 0.02], 2p=0.00005). years. The relative risk was slightly above 1.0 for each of
: ::_::!:_::::: There was some evidence of heterogeneity in the results the five broad categories of use. There was no significant

: !ilili!ii:: both between the individual studies and between the three heterogeneity of relative risk of breast cancer between the
i;iil.il types of study design. Ever-use is, however, a crude categories of duration of use, but there was a weak
:i:::::::iiiii:: measure of exposure and represents different patterns of indication of a trend of increasing risk with increasing
: !i::iiiii::.: oral contraceptive use in different studies. _6Breast cancer duration (p:0"05).

:::::{:::::::::::::::: risk is therefore considered in relation to various different Age at first use (figure 2b)--The age at starting use of
features of oral contraceptive use that have been thought combined oral contraceptives ranged from early teens to

::ii!iil.i!i_:iiiiiiiii::: to be of possible importance, early 40s, with a median of 26; 14% of women had begun

iii+:+ii++ me before age 20 and 17% at age 35 or eider." The
::: :i:;: Timing of exposure relative risk was slightly greater than 1"0 for each of the
::ii!+i!i!i:i!iiii!:!Breast cancer risk is described in relation tO four indices of five agegroups and was largest for women who started use
:::::::::::::::::::::: the timing of exposure to combined oral contraceptives-- as teenagers. There was some heterogeneity in the relative
i#i_!iiiiiiii!i!!!!ii::

total duration of use, age at first use, time since first use, risks between the five categories of age at first use
ili!!iiiiiiiii!i!ii!iiii!::!+ and time since last use. These four indices are highly @=0.01) but no significant trend with increasing age at :?, ili!i!iiiiiiiii!i!i correlated," so if breast cancer risk is d/_ectly related to first use.
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Figure 6: RelaUve risk of breast cancer by time since last use of combined oral contraceptives among women
with dl_l_r(_ cbarecterl_lcs

Formatas in figure2, exceptthat SDsand Cls arebasedonconventionalvarianceestimatesratherthanonthosefor floating
absoluterisks.Noneof the 27 testsfor heterogeneityacrosscategoriesof a particulsrcharacteristicIs statistically
significant.
* Relativedsk (givenwith99% Cl_relativeto never-users,stratifiedbystudy,ageat diagnosis,parity,and, whereappropriate,
theage a womanwaswhenherfirstchildwas bornandtheage shewaswhenhe_riskof coneoptionceaeed.

Time since first use (figure 2c)_Most women who 13.4; and for trend, X-_=31-7, compared with 3.¢), 0.2_ and
had used oral comraceptives had begun use between 10 9.6).
and 20 years before diagnosis of breast cancer, or The increased risk associated with current and recent

pseudodiagnosis in controls (median 16 years). The use and the absence of an increase in risk associated with

relative risks were slightly above 1"0 in each 5-year period use that ceased 10 or more years ago remained within each
of time since first use. There was evidence both of of the categories of the other three indices of exposure

heterogeneity of risk between the five categories (p=0-01) (figure 3). Furthermore, when the results according to
and of a trend of decreasing risk with increasing time since time since last use were examined in detail to find out

Time since last use (figure 2d)---Current users include as family history of breast cancer, age at menarche, or
women who were taking oral contraceptives at the time of weight, might modify the magnitudes of the relative risks
diagnosis (or pseudodiagnosis) or in the preceding 12 in figure 2d, none was found to do so. _

months, and about a quarter of ever-users were included
in this category. There was evidence of an increased risk of Residual effects of other indices of exposure, given time .:_t

breast cancer being diagnosed in current users (relative since last use

risk 1-24 [SD 0.04], 2p<0.00001) and in women who The residual effects of the three other main indices of

stopped use 1-4 years previously (1.16 [0"04], exposure within each time since last use category are

2p=0-00001), with some evidence of an increased risk 5-9 shown in figure 3. No residual effects were evident for
years after stopping (1.07 [0.03], 2p=0.009). For women total duration of use or for time since first use: none of the

who stopped use 10 or more years ago, the relative risk did tests for trend or heterogeneity was significant for either of

not differ significantly from 1.0 (1.01 [0-02], NS). these factors within each of the five categories of time

Virtually all the information on use that ceased more than since last use. Since breast cancer risk is more strongly

10 years ago relates to use that ceased between 10 and 20 related to recent than to past use, it is possible that total

years ago. There was substantial heterogeneity in the duration of use might not be relevant for women who used

relative risks between the five categories of time since last oral contraceptives intermittently, with long breaks in-
use (p<0-00001)and a strong trend of decreasing risk with between. However, analyses restricted to women whose

time since las_use (p<0"00001). entire use of oral contraceptives was interrupted by less

Each of the four X_ tests for heterogeneity shown in than 24 months (pregnancies excluded) also showed no

figure 2 is on four degrees of freedom and each of the tests significant trend in breast cancer risk with duration of use,
for trend is on one degree of freedom, so the X=values can even when use was, in this sense, virtually continuous. _ : ........
be compared directly. On the basis of both types of test, of Also, when durations of use were calculated, restricted to :

the four factors examined, time since last use (figure 2d) is the time when women were nulliparous, there was no :::ii!::i!!i!
I:_ most strongly related to breast cancer risk (for relation between duration of use while nulliparous and :i!!iiiii!

_i heterogeneity, X:=41.5, compared with 8"0, 13.4, and breast cancer risk. _ :::!!_]iiii

x-:<- ti!i!_!iii
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:! _ Rgure7: Relativeriskof breastcancerinrecentandpastusersof combinedoralcontraceptives
!i "
i_ :: Format as in figure 1. Where the upper CI is greater than 2.0, this is indicated by an arrow.

:_ : *Relative risk (given with 99% CI) relative to never-users, stratified by study, age at diagnosis, parity, and,

i!i where appropriate, the age a woman was when her first child was born and the age she was when her risk

i i: of conception ceased.

:_:_: age at first use in current users (p=O.O05) and in women l0 or more years after cessation of use, was found
: _:::_i
........ who stopped use 1-4 years ago (p=0.006), with current consistently at all ages (figure 4). Furthermore, for recent: _!::

:i and recent users who began use before age 20 having users who began use after age 20, and for past users who
significantly higher relative risks than women who began ceased use 5-9 or 10 or more years previously, the relative
at older ages (figure 3b). By contrast, among women risks did not vary significantly with age at diagnosis. For

l: whose use ceased 5 or more years ago, the relative risks women who began use before age 20 the relative risk
:i : were not materially affected by the age when use began, associated with current or recent use, although

For women who began use before age 20 and stopped use consistently higher than for women who began use at older _i

more than 15 years ago the relative risk fell from 1-14 to ages, tended to decline with increasing age at diagnosis, ii]
iii!i_i::: 1.01 when ever-users were taken to be women with a Within specific age groups, there was no statistically
i_i_ duration of use of greater than a year, suggesting that there significant trend with duration of use, once time since last

IIII: may be differential recall between cases and controls of use and age at first use had been taken into account:."
!_::: brief use at early ages that ceased long ago._:::i

i:_i_il! The effects of other indices of the timing of exposure Women with different background risks of breast

:iiiii!i::: were examined, including age at last use, year of first use, cancer A woman's reproductive history affects both her I
!i!i!iiii : and year of last use of oral contraceptives; however, no use of oral contraceptives and her risk of breast cancer." '
i_i!i:ii.

....._...... other factor appeared to have much effect on breast cancer Although stratification for various features of reproductive
_:_::!_:: risk once account had been taken of time since last use history should avoid material confounding due to those

iiii!i!iliiii:]: and age at first use." variables, it is of interest to examine whether the results
_:_i_:_: relating to oral contraceptive use are consistent for women
:::::::::::::::::

_:_:_:: Consistency of effect of time since last use with different childbearing patterns. Nulliparous women
ii:iiii:::ii::!ili Although it is of interest to examine how consistent the are a special group in that there is no opportunity for the
i:iii:!_i__ii_:i_i_ main findings appear to be, it should be borne in mind effects of oral contraceptive use to be modified or
ii anal es to subgroupsby cofoundedbychildb.nngn liparouwomenthe

::::::::::::::::::::::

: :iiiiiiiliiiiiii!iil::: chance alone yield misleadingly irregular patterns, pattern of risk with respect to time since last use is similar
to that found for all women (figure 5). Moreover, among

iiiii Age at diognosis The pattern of an increased relatlve parous women the pattern of risk is similar irrespective ofuse or
: risk of breast cancer in recent users (ie, women whose last whether oral contraceptive began before after the

i

: !_:_g_!_!:!:_:i:i:_::
:::::::::::::::::::::::::::::::
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ComblnKIoral countries and ethnic groups, for women of different

¢ontrao_v_tm heights and weights, and in premenopausal andTumour spremd Fe_am eveol_ver Re" • m% a

bmaet For each time since last use category (<5, 5-9, _10) an

Spresdto lymph 0,89A0.029 4535/4152 overall test of heterogeneity was calculated by summing
.odes only the nine respective individual ×_values to give an overall ×2 :::_.

.......i1
Distantmetaelzmes 0.70_-0.106 243/419 statistic on 14 df. The value of each of these statistics was ::_

;IE
consistent with what would be expected if there were no ::ii,_i

, u ,, , _ heterogeneity in the relative risks by any of the
T_o, hm,og,_=a,n_,_x'(=_,_._Z_.._oo_ characteristics considered. Separate analyses for recent

users who began use before and after age 20 identified no
Figure 8: Analyses relating extent of tumour spread among additional variation in risk between these subgroups."women wRh breast cancer to eye,use of ©omblnedoral
contraceptives
Formatas infigure2. Thereferencegroupis womenwhosecancersare Different studies A slightly increased relative risk of
localisedto the breast.Relativeriskestimatesrepresentthe probability breast cancer among recent users of combined oral

thatwomenwhosecancershavespreadbeyondthebreastareever- contraceptives was found consistently between the threeuserscomparedwiththe probabilitythat womenwhosecancersare
localisedto thebreastareever-users, types of study design and between studies, although in
*Relativerisk(givenwith 99% CI)relativeto never-users,stratifiedby most individual studies the excess was not statistically
study,ageat diagnosis,parity,and, whereappropriate,the agoa significant (figure 7a). For women who stopped use more
womanwaswhenherfirst childwasbornandthe ageshewaswhenher than 5 years ago there was also no evidence ofrisk of conceptionceased.

heterogeneity between the study designs, and only weak

heterogeneity between the indi_idual studies (figure 7b). i:iiili:::_
birth of the first child (figure 5). Similar patterns of risk :.:ili_i
with respect to time since last use of oral contraceptives Tumour spread

were found for women of different parity and for women The breast cancers diagnosed in women who had used :i::iiii[

who had their first child at different ages. 6° The relations combined oral contraceptives were significantly lessaccording to time since last use of oral contraceptives were advanced clinically than those diagnosed in never-users.

similar for women with and women without a family Tumours in ever-users were less likely to have spread to
history of breast cancer, for women from different axillary l)anph nodes (relative risk 0.89 [SD 0.04],

CombinedoraleontraeqatlveuN Rh_kofspmacl

_a4_._1 _ ee_ls : _.:_

•,imp,,=_,_,,,, _=_o07s a._.le e.,l_ ._
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Figure 9: Extent of tumour spread among women with breast cancer In ever-usem !_i_i_::iil

oo_wo__o,oo._ooo_o., iiiIFormatas infigure1.
•Relativerisk(givenwith99% CI)relativeto never-users,stratifiedbystudy,ageat diagnosis,
parity,and,whereappropriate,the agea womanwaswhenherfirstchildwasbornandthe age ::.:.:iiiii_i:"
shewaswhenher riskofconceptionceased, :_!_;i_i!
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s: Relative risk of carmer localised to b: Relative risk of cancer _prsed beyond
::_ the breast by time since last use of the breast by time since him use of
i::ii combined oral eOnllnlcoptJvus combined oral contrausptivse

lqrrms]ncelaatuJe RI_+SD Cases_?.onlrolsRR'&99%CI RR'CSD Cases/Conlmls•RFr&S9%CI

¢3 years 1.21:to.e_ 163,3/6513 1.1_0._ 1004/6613

_: do'o; _ -G " :'.o do' _s ,is " =io

i: Figure 10: Relative risk of breast cancer by time since last use of combined oral co_raoeptlves according to
_: extent of tumour spread

!ii Format as in figure 2.

!ii! *Relative risk (given with 99% CI) relative to never-users, stratified by study, age at diagnosis, parity, and, where
i;_; appropriate, the age a woman was when her first child was born and the age she was when her risk of conception ceased.

(:!

i 2p=0.006) or to more distant sites (0.70 [0-11], cancerin recentusersis due to an excessof localised
i! 2p=0"006) than to be localised to the breast (figure8). tumours. The magnitude of the relative deficit of more

This finding of a relative deficit of tumours that had extensive disease did not vary significantly with time since
i spread beyond the breast in ever-users did not differ last use of oral contraceptives (test for heterogeneity

significantly across the studies with information on X2=3.1, df=2, NS; overall relative risk 0.88 [SD 0"04],tumour spread_nor according to study design (figure 9). 2p=0'002) and the relative deficit was still evident 10 or
Both for women with localised tumours and for women more years after use (relative risk 0.85 [SD 0-05],

lil with more extensive disease, the relation with recency of 2p=0.001)"
_:: oral contraceptive use was similar to that found for all
ii women, the relative risks declining significantlywith time Constituentsof hormonalcontraceptives
i i since last use (figure 10: X_ for trend, p=0.004, for each).
:_ Among women for whom information was available aboutThe relative risk of localised disease was significantly

increased in recent users and remained slightly increased the particular combined oral contraceptive preparations

:_ 10a). By contrast, the relative risk of cancer that had associated with use of specific types of oestrogen or of
:1: spreadbeyond the breastwas slightlyand non-significantly progestagen, either in recent or in past users._ When the
_iii:_::i raised in recent users, and, ff anything, was reduced 5-9 preparations were grouped into three broad categories
!i:._! and 10 or more years after cessation of use (figure 10b). according to hormone dose there was, if anything, a

 ese surestthatm.chofthee cess.skofbreast decreaseintherisof reastcancerwithincrossingdose
i:i
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i:!i;i!ii:iiii;!ii!i Figure11:Relativeriskofb_eaatcancerbytimesincelastuseandhormonaldoseIflcombinedoralcontraceptivelastused
::::::::::::::::::::: Format as in figure 2. Results are given separately for all cancers and for cancers that were localised to the breast and that had spread beyond the
iii!iiiii::iiii!ii!ii:I breast. Not all studies with information about hormonal dose also provided information about tumour spread.

• Relative risk (given with 99% CI) relative to never-users, stratified by study, age at diagnosis, padty, and, where appropriate, the age a woman was
when her first child was roomand the age she was when her risk of conception ceased.
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::::i_iii_i_i_i!i_iiiii_!:!:_::Vo_ 347 • June 22, 1996 1721



THE LANC)rI"

among women who had stopped use 10 or more years 1.4 iil
before, largely due to a reduction in breast cancer risk
among those who had used the highest-dose preparations
(figure lla). There were no significant trends with _a
duration of use among women who had used low-dose,

medium=dose, or high-dose preparations? _ _ 1.2 [
The pattern of risk in relation to hormone dose was also

examined according to the extent of tumour spread. For /

women whose tumours had spread beyond the breast ,-_.1 [ t
there was a significant decrease in risk with increasing dose ] )in women who stopped use more than 10 years previously ,.0 [ .
(figure l lc) but for women with localised disease the l t

patterns were less pronounced and not statistically
significant (figure 1 lb). These results relate to dose in the 0._ ...... ,;r ,
preparation last used, but broadly similar results were c_._, i-4 _ _-_ _5 _-_rYe_ dine Iwl ate of eombimal oral _s

obtained for dose in the preparation first used and that Figure12: Relativedsk ofbreastcancerbytim since last use
used for the longest time. 66 ofcombinedoral contraceptives

Hormonal contraceptives containing progestagens only Relativerisk(givenwith95%CI)relativetonever-users,stratifiedby
have not been widely used: oral progestagen-only study,age at diagnosis,parity,age atfirstbirth,andage at whichrisk
preparations had been used by only 0.8% of the study of conceptionceased.
population and injectable progestagens by only 1.5%._

The amount of information available was limited, but the systematic analysis of the worldwide evidence reduces
results were broadly similar to those found for combined biases that can be produced by undue emphasis on
oral contraceptives, with some evidence of an increase in particular studies with extreme results. Although the 54
risk for use in the previous 5 years (relative risk 1.17 studies included here were of varied size, no single study
[SD=0.09], p=0-06, for oral preparations; 1.17 was so large as to dominate the overall results.
[SD=0.13], NS, for injectable progestagens) but no The data presented here represent about 90% of the
evidence of an increase in risk 10 or more years after worldwide epidemiological evidence on breast cancer risk
stopping use (0"99 [SD=0'13], NS, for oral preparations; and use of hormonal contraceptives. What is known about
0.94 [SD=0.13], NS, for injectable preparations). There the 12 studies for which data were not included suggests
were no apparent residual effects of duration of use or age that their results would have been consistent with the main
at first use, but the numbers arc too small to exclude such findings. The pooled estimate of the relative risk of ever-
effects with any certainty? _ use of oral contraceptives compared with never-use from

those studies ,_' was 1.07 (SD 0.04), which is identical to
Discussion the estimate of 1"07found for the data included (figure 1).
This review of 54 studies, conducted in 25 countries, Five of these studies _,sT,s%6_spublished data on recent use
provides strong evidence for two main conclusions. First, of oral contraceptives, and the pooled estimate of the
while women are taking combined oral contraceptives and relative risk associated with current use or recent use
in the 10 years after they stop there is a small but definite (usually representing use in the last 3 years) was 1.16 (SD
increase in the risk of having breast cancer diagnosed. 0.11) which again resembles our estimate of 1.16 for
Second, this excess risk does not persist and there is no recent users (figure 7a). No omitted study reported an
evidence of an increased risk of breast cancer 10 or more increase in breast cancer many years after cessation of oral
years after cessation of use (figure 12). Furthermore, the contraceptive use--in fact, seven _'°,°_ were among the
cancers diagnosed in women who have ever used oral earliest studies ever done, and so could not have produced

contraceptives are less likely to have spread beyond the much evidence of any long-term effect to modify the
breast than those diagnosed in women who have never findings reported here for past users. The main results are
used oral contraceptives (figures 8--10). Before we therefore unlikely to be materially affected by the omission
consider the implications of these findings, their reliability of about 10% of the epidemiological evidence.
and consistency are discussed.

Bias, confounding, and chance
Combining results from many studies As well as the biases that could be caused by undue
Because the 54 studies included here were of varied design emphasis on particular studies, selective emphasis on
and were carried out among women with different baseline particular subgroups can also introduce bias. Despite
risks of breast cancer in different settings, the relative risks the large amount of information available, some
associated with the use of oral contraceptives might have untrustworthy irregularities inevitably emerge when data
been expected to differ substantially between the study are subdivided in many ways. Nevertheless, it is necessary
designs and between the individual studies. However, after to divide the data into many subgroups, as has been done
recency of use was taken into account there was no here, to examine which patterns of use are associated with
pronounced variability between studies or study designs risk, and how that risk varies with age, family history, and
(figure 7)or between women _ith different background so on. This report contains some 400 relative risk
risks of breast cancer (figures 5 and 6). estimates and their respective confidence intervals. A few

Combining results from many studies has the obvious apparently heterogeneous findings are observed but it is
advantage of reducing random errors. Furthermore, important to bear in mind that at least part of this
because chance alone would make some studies suggest apparent variation in risk between subgroups is likely to be
one conclusion and others suggest another conclusion, due to chance.
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:iili : Biases can also be introduced if there is differential relative risk associated with recent use of oralreporting of oral contraceptive use by cases and controls, contraceptives was age at first use (figure 3b). For recent
_:_=: The reporting of very short durations of use is a potential users the relative risks were greater for those who began
_:i::

_i!iil source of bias, because a quarter of the ever-users were before age 20 than for those who began at later ages

iii.i: reported as having used oral contraceptives for less than a (figure 3b)and tended to decline with increasing age at• year and the proportion of such users varied substantially diagnosis (figure 4).

iil from one study to another." Even a slight tendency for Overall, the risk of breast cancer in recent users is not
short-duration use to be reported in different ways by significantly related to the dose or type of hormone within
cases and controls could bias the results; to assess the the hormonal contraceptive used. '6 The limited
potential relevance of this bias, the main analyses were information available for hormonal contraceptives

_ repeated with ever-users defined as women with durations containing progestagens alone suggests that use of oral or
i::_ of use of more than a year. _ The main conclusions about injectable progestagen-only preparations might also
ili_:: the relation of breast cancer with respect to time since last involve a small increase in breast cancer being diagnosed

!ii!: use were not altered. There was, however, some in recentusers.
_ suggestion that there may be slight differences in the

:::.: reporting of brief use at young ages that ceased long ago. No adverse effect in the long termi:/:
ii: Another potential bias is that women who have used oral There is no evidence of an excess risk of breast cancer 10

contraceptives may have their cancer detected earlier than or more years after cessation of use overall (relative risk
women who have never used oral contraceptives 1.01 [SD 0.02]). The lack of an increased risk 10 or more

Ill (discussed later), years after stopping is seen fairly consistently in individual
[:::: To minimise the potential for confounding, all analyses studies and in most subgroups of women. The cancers
!i were simultaneously stratified for study, age at diagnosis in diagnosed 10 or more years after cessation of use are,

i!_ single years, parity, and, where appropriate, the age a however, slightly less likely to have spread beyond the
i:: woman was when her first child was born, and the age breast than the cancers diagnosed in never-users (figure
ili when her risk of conception ceased. This fine stratification 10).
I means that no direct comparisons were made between Although the absence of an increase in breast cancer

:{i women in one study and women in another and that the risk I0 or more years after cessation of oral contraceptive
_i: contraceptive history of a woman with breast cancer is use is reliably established, the available information is still
!ii compared only with that of control women in the same somewhat limited. Oral contraceptives have been widely
i:i study who were exactly the same age as her and had a used only since the 1960s and most of the cancers
•_.... similar reproductive history. Although the stratification is

included in these analyses were diagnosed during the
ii:i fine enough to avoid any material confounding by these 1980s. Thus there is still little information beyond 20factors, it was not excessively fine, since the standard3::

:: years after cessation of use. Moreover, most women who_!. deviations of the main risk estimates are still small.
ii i Adjustment for other factors did not alter the associations stopped use 10 or more years ago had used oral
i! contraceptives only for short periods (figure 3a) and
iii!:: described here. 6_ tended to have used medium-dose or high-dose
ii:::(:iii: Since the various measures of the timing of exposure to preparations (figure 11).
'ii!i_.: oral contraceptives are highly correlated, failure to stratify
} :: by time since last use and age at first use can confound the

::[i:::: associations with other related exposures. '_ For example, Possible explanations of findings....!.! The relations observed here between cancer risk and
duration of oral contraceptive use in young women is

....:.... highly correlated with time since last use and age at first exposure are unusual, since the risk increases soon after
:tI first exposure, does not increase with duration of
:_ use, and analyses that do not stratify by those factors can
:_!: exposure, and returns to normal 10 years after cessation of
:._.... produce apparent associations between breast cancer risk
....... exposure. Such a pattern seems incompatible with a;:_i_• and duration of use.
:_:_ genotoxic effect. An increased risk in recent users is,

• : perhaps,compatiblewiththeclassicco0ceptofthe
....-;::-_::_:_ Excess risk in recent users promotion of tumours that have already been initiated.

i :: The increased risk of breast The deficits in risk in certain 10
cancer being diagnosed seen groups or more years

:ii[iii! among current users and among women whose use ceased after cessation of exposure, if confirmed, might be
::!_i!: 1-4 years previously is each based on large numbers and is indicative of analogous effects of hormonal contraceptives
:. ilii:,ii:::: highly statistically significant. These findings were seen and of childbearing on breast cancer risk.

:.i:::::::.!_: consistently between studies, although few studies showed The finding that the breast cancers in women who had
.... a significant excess in their own right (figure 7a). The used oral contraceptives were less advanced clinically than

::::::::.:iiiiii::!iiii:::!:.......... relative risk declined with time after cessation of use and those in never-users raises the possibility that users of oral
_::_i:iii:::_i_i::: was still slighdy increased 5-9 years after cessation of use contraceptives may have had their cancers diagnosedi:i!i!!ii_!i :.

........................::::::::::::::::::: (figure 12). The excess risk in recent users was largely earlier in the development of the disease than would
: ::_i_i_::iC::. associated with tumours localised to the breast (figure 10). otherwise have happened. If this were so, the implication
:!ii!ji!:::.iiiiiiii: Few factors appeared to modify the relative risks from these data is that women who have used oral
ii!iliiiii!iiiii: associated with recent use of oral contraceptives, despite contraceptives continue to have their cancers diagnosed
i!i:i::i:!!i_i!!i:,i the large number of possibilities considered." For earlier than never-users even many years after use ceases

ilili i: example, there was no strong evidence of variatinn in risk because the relative excess of localised rumours is similar

::!i!::ii!!ili::!!i!?i::::i::_i_iiii'i;ili_iiiii_iwith duration of oral contraceptive use, or with respect to in current and past users and does not vary significantlyfamily history of breast cancer, ethnic origin, age at with time since last use._ Alternatively, oral contraceptives

_i_ii:::_!i!i:_::::_: i menarche, height, weight, menopausal status, or alcohol might affect the rate of growth of tumours and theiruse. The only factor identified that had much effect on the tendency to metastasise. It is not possible to infer from
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Figure 13: Estimated cumulative number of breast cancers diagnosed In never-usersand In women who used : ::iili
oral contraceptives at vadotm ages :i?
Estimatednumbersfor10000 womenin Europeor NorthAmerica;detailsof calculationsaregivenelsewhere._ Note:the ?iii::ili

estimatednumbersforever-usersandnever-usersare ._osimilarinsomeage rangesthat theyoverlapalmostentirely, iiiii
: :+:.

these data whether the patterns of risk observed are due to breast cancers diagnosed in women who had used oral ::::i!iiiI
an earlier diagnosis of breast cancer in ever-users, the contraceptives at various ages for various durations."
biological effects of hormonal contraceptives, or a Figure 13 shows, as an example, the calculated cumulative
combination of both factors. Further information is numbers of cancers diagnosed in 10 000 women in Europe
needed on whether women who have used oral or North America who used oral contraceptives from age ::i:i!iii

contraceptives are more likely to have their cancers 16 to 19, from age 20 to 24, and from age 25 to 29, :i::ili_

detected earlier, how long the deficit of advanced disease compared with women who had never used them. There is :ii_::._

persists, its relation to hormone dose, and whether there is a small excess in the estimated number of cancers i_:::i!::Ii
differential survival in ever-users and never-users, diagnosed in the period from starting oral contraceptive :_ilili!:

There is no clear explanation for the finding that the use up to 10 years after stopping, but by 20 years after iiiii!ii!relative risk associated with current use or use that ceased
in the previous 5 years is higher for women who began use • _ :!ii_i!i;I
before age 20 than after that age. This finding could reflect : to,l. nnma

a comparatively greater effect of the artificial preparations 100 ;_(ex_es 7.2=_.3)
before adult hormone secretion patterns are fully /•- .o •-Oralomlra_iw utm
established. Alternatively, it could be partly due to _ _,na0._s_

differential reporting of use at young ages by cases and _ : No=* _ Spmeda_/o_
controls, chance, or a combination of reasons. The o ,.-(_,4.m_.s)
available data for use beginning before age 20 indicate that
there is no substantial increase of breast cancer risk in this

subgroup more than 5 years after cessation of use, but

virtually all the existing inf°rmati°n relates t° w°men _ t i

younger than 45. In the next decade women who began so

use as teenagers will reach their late 40s and early 50s,
when breast cancer is more common. When the new data =e

on the long-term effects of early use become available it
will be necessary to re-examine the worldwide evidence.

Calculated numbers of breast cancers diagnosed in

ever-users compared with never-users
Even though it is not possible to infer from these data o :
whether the findings described here are due to the earlier _ = _ , -- t

diagnosis of breast cancer among ever-users, the biological Is 2o 2s 3o as 4o _ 5o
effects of hormonal contraceptives, or a combination of Age (yr)

reasons, the approximate number of cancers that would be Figure 14: Entlmated cumulative number of breant e.atmers

diagnosed in women who have used oral contraceptives dlagnseod In never-users and In women who used oral
can be calculated. Combining the estimates of relativerisk contra_ptlv_ from age 25 to 29, according to extent of
by time since last use suggested by these analyses with tumour al_read
incidence rates of breast cancer in various populations, Estimatednumbersfor 10000 womenInEuropeor NorthAmerica;
calculations were made of the cumulative number of details ofcalculationsaregivenelsewhere._
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THE LANCETstopping there is no significant difference between ever- little difference in the total number of breast cancers

ili!il users and never-users in the cumulative numbers diagnosed. Tumours that are localised to the breast are

I::i diagnosed. For women in developing countries the associated with a better survival than tumours that haveincidence of breast cancer is lower than in Europe or spread beyond it, _° but without follow-up information on

!i_:ii North America and thus, even with the same relative risks, the women with breast cancer it is not possible to be sure

i_:: the differences between the calculated results for ever- whether oral contraceptive use increases, decreases, or has

ii::i: users and never-users in the cumulative numbers of breast no effect on cumulative mortality from breast cancer.
"li cancers diagnosed are even smaller than those shown in As yet there is little information about use that ceased

i:i figure 13. _ more than 20 years ago. Consequently, the conclusion
i It can be seen in figure 13 how rare breast cancer is from these calculations can be only that up to 20 years
i: among women in their 20s and 30s compared with older after cessation of use there is little difference in the

ages and that the excess number of cancers diagnosed in cumulative incidence of breast cancer between women

i::_: current and recent users of oral contraceptives is small in who have used and have not used oral contraceptives.
!_: relation to the cumulative risk of breast cancer. In
!U:

E_: particular, the comparatively higher relative risk in current Implicationsi!ii

i!_ or recent users who began use before age 20 (figure 3b) For women using, or contemplating the use of, oral
which was used to calculate the cumulative incidence contraceptives there is a small increase in the risk of having

If: associated with oral contraceptive use from age 16 to 19 in breast cancer diagnosed while taking oral contraceptives
!ii:[: figure 13, act at an age when the background incidence of and during the 10 years thereafter. The older women are
!i:i:i.. breast cancer is low. at last use, the larger the number of excess cancers

_: The calculated cumulative number of breast cancers diagnosed during this period is likely to be, although the

::: diagnosed in 10000 women in Europe or North America additional cancers diagnosed are mainly ones that are
!i in the period between starting use and 10 years after localised to the breast.

:! stopping is approximately 4.5 for use from age 16 to 19 For women who have used hormonal contraceptives inii

ii compared with 4.0 in 10 000 never-users of the same age the past these results indicate that 10 years after cessation
_::: over the same period; 17.5 compared with 16"0 for use of use there is little or no increase in the risk of having
!i from age 20 to 24; 48"7 compared with 44-0 for use from breast cancer diagnosed, and that the cancers diagnosed

i:: age 25 to 29; 110 compared with 100 for use from age 30 are less advanced clinically than the cancers diagnosed in
:_ to 34; 180. compared with 160 for use from age 35 to 39; women who have never used oral contraceptives.
.... and 260 compared with 230 for use from age 40 to 44.

These numbers correspond to cumulative excesses of 0.5
:_: (SD 0"1), 1"5 (0"4), 4.7 (1-0), 11-1 (2.1), 21"0 (3.6), and: Collaborators

ii i 32.0 (5.0) per 10000, respectively. °' Thus for a given Members ofanalyais aad writingcommittee iadieated by *.
: duration of use_ earlier use does not not lead to a greater American Cancer Society:E E Calle, C W Heath Jr,

H L Miracle-McMahiil; Atlanta, Empty University: R J"Coates, JM L_,
!i. number of cancers being diagnosed. Indeed, the AvianoCancer Center, Pordenone:SFranceschi, RTalamini;Bangkok,
ii i: calculated cumulative excess increases with increasing age Mahidol University:N Chantarakul, S Koetsawang, D Rachawag Breast
_:::_ at last use, and, as shown elsewhere, _ for a given age at Tumor Collaboration Study, Johns Hopkins University: A Morabia,
::: :: L Schuman, W Stewart, M Szklo; Brisbane, University of Queensland:

iii::i last use the excess is litde affected by a woman's prior c Bain, F Schofield, V Siskind; BritishColombia Cancer Agency: P Band,
i:: duration of oral contraceptive use. In addition, as AJColdman,RPGallagher, TGHislop, PYang;Cambridge, MRC

illustrated in figure 14, virtually all the excess cancers BiostatisticsUnit:SWDuffy/CancerResearchCenter, University of

i:: diagnosed up to 10 years after cessation of use are Hawaii:LMKo}onel, AMYNomura;CenrersforDL_easeeonrxolandPrevention: M W Oberle, H W Ory,H B Peterson, It G Wilson,

I! localised to the breast, and there is little or no evidence of P A Wingo; Cenmd Institute of Cancer Research, German Democratici_ i: : a cumulative excess of tumours that had spread beyond Repulic: K Ebeling, D Kxmde,P Nisban; Channing Laboratory, Bdgham

i:_I:II the breast. _ and Women's Hospital, Harvard Medical School: G Colditz for Nurses'Health Study Research Group; Chiang Mai University: N Martin,
_: The calculated cumulative number of breast cancers T Pardthaisong, S Silpisomkosol, C Theetranont; Chulalongkorn

!!:: diagnosed up to 20 years after cessation of oral University:BBoosiri,SChudvongse,PIimakorn, PVirntamasen,
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iiiiil: use that stopped between 10 and 20 years ago, because A.lMcMichacl, TRohan; Danish Cancer Society:M Ewertz;Dunedin,UniversityofOtago: C Paul, D C G Skegg;European Institute of
.........::: breast cancer incidence increases rapidly with age. There Oncology:P Boyle, M Evstlfe_ra;Fred Hutchinson Canter Research

i :iii is no excess risk of having breast cancer diagnosed Center:JRDaling, KMalone, EANoonan, lLStanford, DBThomas,between 10 and 20 years after stopping and, indeed there N S Weiss, E White; French Multicentre Breast Study, IIqSERA4:
:!:i:i:: N Andrieu, A Br_mond, F Clavel, B Gairard,JLanaac, L Pinna,

!_:ii_i:: may be a slight deficit in the number of breast cancers R Renaud; Holly Lodge: SRPFine; Hospital General de Mexico:

..............i diagnosed during that period, which could offset some of H R Cucvas, P Ondverrm,A Paler, S B Salazar;Hospital Universitario:i i the excess diagnosed up to I0 years after stopping." NAristizabel, ACuadms;INSERM, IrmtitutGustave-Roussey, Villejuif:
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iiiiiiiii::ilil: years after cessation of use are less likely to have spread B Modan, E Ron; Kaiser Permanente, California:G D Friedman,
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