for SEPRT (ORs = 1.38; 95% CI =
1.13-1.68) than for CCRT (OR, = 1.09;
Effect of Hormone 95% CI = 0.88-1.35), but this differ-

Replacement Therapy ence was not statistically significant.
on Breast Cancer Risk: Conclusions: This study provides
Estrogen Versus Estrogen strong evidence that the addition of a
. progestin to HRT enhances markedly
Plus Progestin the risk of breast cancer relative to es-
trogen use alone. These findings have

Ronald K. Ross, Annlia important implications for the risk—

Paganini-Hill, Peggy C. Wan, benefit equation for HRT in women us-

Malcolm C. Pike ing CHRT. [J Natl Cancer Inst 2000;
92:328-32]

Background: Hormone replacement

therapy (HRT) given as unopposed es- . .
trogeFr)1y r(eplazxgment therag?/ (ERT) in the form of unopposed (without pro-

ained widespread popularity in the gestins) (_astroggn replacement thera}py
gL]Jnited Statespin the plQ%Os a)r/1d 19705.(ERT) .gamed W|d¢spread popularity in

Recent prescribing practices have fa- the United States in the 1960s and ea_rly
vored combination HRT (CHRT), i.e., 1970s. In the peak year of 1974, 28 mil-

adding a progestin to estrogen for the lion prescriptions were filled for noncon-
. . traceptive use of estrogelf$). The first
entire monthly cycle (continuous com-

) definitive studies(2,3) demonstrating a
bined replacement therapy [.CCRT]) o' causal relationship between endometrial
a part of the cycle (sequential estrogen

. cancer and ERT were published in 1975.
plus pro_gestm therapy [S_E'_DRT])' Few The increased incidence of endometrial
data exist on the association between

. cancer among women using ERT led ini-
CHR.T and breast cancer risk. We de- tially to a marked decline in the number
termined the effects of CHRT on a

o k of prescriptions of this category of drugs,
woman's risk of developing breast can- ¢qjiowed by increases when new strate-

cer in a population-based, case—control gies for delivering HRT were defined to
study. Methods: Case subjects included protect the endometrium from the carci-
those with incident brea_st cancers diag- nogenic effects of unopposed estrogen.
nosed over 4 years in Los Angeles Aaccordingly, combination hormone re-
County, CA, in the late 1980s and pjacement therapy (CHRT), in which a
1990s. Control subjects were neighbor- progestin is given with an estrogen either
hood residents who were individually Sequentia”y or Continuous|y during a
matched to case subjects on age andmonthly cycle, has grown rapidly in
race. Case subjects and control subjects popularity (4).

were interviewed in person to collect The use of CHRT has necessitated a
information on known breast cancer re-examination of the risk—benefit equa-
risk factors as well as on HRT use. In- tion associated with HRT5). We recently
formation on 1897 postmenopausal provided(6) the most definitive results to
case subjects and on 1637 postmeno-date that CHRT, whether given as con-
pausal control subjects aged 55-72 tinuous combined therapy (CCRT, estro-
years who had not undergone a simple gen and progestin prescribed together
hysterectomy was analyzed. Breast during each day of the monthly cycle in
cancer risks associated with the various which HRT is taken) or sequential estro-
types of HRT were estimated as odds gen and estrogen plus progestin therapy
ratios (ORs) after adjusting simulta- (SEPRT), with the progestin given for 10
neously for the different forms of HRT
and for known risk factors of breast
cancer. All P values are two-sidedRe- Affiliation of authors: University of Southern
sults: HRT was associated with a 10% California/Norris Comprehensive Cancer Center,
higher breast cancer risk for each 5 L0SAngeles.

. Correspondence taRonald K. Ross, M.D., Uni-
= - 0 -
years of use (OR = 1.10; 95% confi versity of Southern California/Norris Comprehen-

dence interval [CI] = 1.02-1.18). Risk  sjve Cancer Center, 1441 Eastlake Ave., B802B,
was substantially higher for CHRT use Los Angeles, CA 90089-9181 (e-mail: ross_r@
(OR5=1.24; 95% CI = 1.07-1.45) than ccnt.hsc.usc.edu).

for ERT use (OR; = 1.06; 95% CI = See“Notes” following “References.”
0.97-1.15). Risk estimates were higher © Oxford University Press
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or more days per month, are associate8usJECTS AND M ETHODS neighborhood of residence (hence, roughly by social
with little or no increased risk of endome- class). These neighborhood control subjects were
trial cancer. Although CHRT is more For this study, breast cancer patients were identjocinted by "control walkers” who foflowed a pre-

. . . . A Qetermined algorithm beginning with a residence
widely prescribed to women with an in-fied by the Cancer Surveillance Program (CSP), thBearing a specific relationship to the residence of the

tact uterus, it is sometimes prescribed tgopulation-based cancer registry of Los Angeles, iont at her time of diagnosis. The walkers pro-
women who have had hysterectomy, pos=ounty, CA. Registration is estimated to be morg... 40 though a sequence of houses, canvassing

sibly because of the belief that pl’ogestin%han 58% complefte%]Z). Since _.ijune 1%87’ the CSP oach until a matched control subject was identified.
will also negate any carcinogenic effect%as een part of the statewide California Cancefy,.neq control subjects were interviewed for 2429

. egistry, whose methodology for ascertainment ana : . ;
of estrogens on the breadt). Studies(8 ) ) . atients (Table 1); no matched control subject was
[¢] a3 s(8) quality control has been previously describ@@). ¢ e oo, patients. The first qualifying control

of mitotic activity in the breast during the in 1992, the CSP became part of the National Sur-, , : " . :

normal menstru);I cycle cast doubt gn thiseillance, Epidemiology anF():i End Results (SEER) subject refused to participate in 536 instances and an
: . e o ’ P - additional matched control subject was sought. The

premise, however, since mitotic activityProgram of the U.S. National Cancer Institute, o jian number of households canvassed before a

peaks at the time of maximum serum proBethesda, MD. qualifying control subject was identified was 33.

gesterone Direct evidence that progestinSQuaIifying case subjects included female patients
; with a diagnosis of breast cancer of epithelial originData Collection

may aCtl,Ja"y be h_armful in term_s’ of brea_sr'egistered by the CSP who were English-speaking

cancer risk was first presented in the Midresidents of Los Angeles County. Cases were ascer- gach participant was interviewed in person in her
1980s, when results from a cohort studyained in three diagnostic periods. Group | case suthome. Each case—control pair was generally inter-
of Swedish women were published sugiects were first diagnosed during the period fromyiewed by the same interviewer. The interview took

gesting that women who received CHRTMarch 1, 1987, through December 31, 1989; thes@hout three quarters of an hour to complete, was
for more than 6 years had a 4.4-fold in-£3s¢ subjects were white (including Hispanic); wergighly structured, and obtained information on de-

creased risk of breast cano@). No in- born in the United States, Canada, or Western Eunographics, physical characteristics, menstrual and
creased risk was observed with short rope; and were aged 55-64 years at first diagnosigeproductive experiences, physical exercise activity,

"€ roup Il case subjects were first diagnosed duringenign breast disease history, family history of
term use, however, and the 4.4-fold inthe period from January 1, 1992, through Decembesreast cancer, use of mammographic screening, his-

Cl’eased rISk was based on Only 10 patlenﬁ, 1992; these case subjects were also white (Il]ory of Smokingy alcohol and caffeine Consumpti0n7
and did not achieve statistical signifi-cluding Hispanic) or African-American, were born and a detailed history of use of HRT and oral con-
cance. A subsequent report on this cohoff the United States, and were aged 55-69 years ghceptives. Exposure histories were ascertained up
with more precise risk estimates showed %fSI dlagréoso:s. 'Grotliwp Il C'asde fsubje;ts ;Ner[eg flfslt;o 1 year before the diagnosis date (reference date)
_ ; T y.dlagnosed during the period rom september lgf the breast cancer patient, both for the patient her-
more thdeSt 1.6-fold I?Crease in risk Wlth1995, through April 30, 1996; these case subjectgelf and for her matched control subject. An album
more than 6 years o ..CHRT USE0). were white (including Hispanic) or African- of color photographs of exogenous hormones mar-
There have been additional papers dexmerican, were born in the United States, and wergeted in the United States was available as an aid to
SCI‘IbIng I’eSU|tS on CHRT use and breas{ged 55-72 years at first diagnosis. This sequence féci”tate recall of Speciﬁc hormone preparations

cancer risk but none with substantial stadata collection was adopted to make maximal use Qfsed by the respondent. The respondents were asked
tistical power or great detail on CHRT personnel and c_>ther resources. Since CHRT first beo sign an informed consent form outlining the

1 came popular in the late 1970s and early 1980study’s purpose, procedures, benefits, and risks that
usage patterngll). : . ; : :
changing the targeted age range over time also maxjas reviewed and approved on an annual basis by

We have conducted a pOpmatlon-mized the likelihood of long-term use of CHRT. the federally designated University of Southern Cali-

bas_ed' Case_contrOI study designed Printerviews were completed with 2653 of the 3976fomia School of Medicine Institutional Review Board.

marily to determine the effects of CHRT qualifying patients. We sought physician approval

use on breast cancer risk. We report hergfore initiating patient contact, but 144 physiciansStatistical Analyses

the results based on interviews of 2653%4%) refused, as did 794 patients (20%) themselves.

breast cancer patients and 2429 contrcﬁ” additional 385 patients (10%) had died or were Women undergoing a hysterectomy without oo-
too ill to participate at the time we contacted themphorectomy (simple hysterectomy) before meno-

subjects. This study provides the most de(-TabIe 1). All patients were generally interviewedpause were excluded from all analyses related to

finitive and detailed data yet available on,,

_ A ithin 1 year of diagnosis. HRT, since we have demonstrated that alternative
the relationship between CHRT use and control women were individually matched to casemethods for assigning an age at menopause to such
breast cancer risk. subjects by age (+3 years), race—ethnicity, anevomen will lead to substantially biased estimates of

Table 1. Summary of results of recruitment of breast cancer case patients and control subjects in the study

No. of case patients eligible 3976 No. of control subjects sought 2653
Died or too ill to participate 385 None found 224
Physician refusal 144 Interviewed 2429
Patient refusal 794 1st match 1893

Interviewed 2653 2nd match 394

3rd match 142

No. excluded from final analysis (median household units walked 33)*

Premenopausal at reference date 104
Simple hysterectomy 599 Excluded from final analysis
Last menstrual period, age <35y 29 Premenopausal at reference date 67
Radiotherapy to pelvic area 3 Simple hysterectomy 537
Missing key data/other 21 Last menstrual period, age <35y 23
Total analyzed 1897 Radiotherapy to pelvic area 1
Missing key data/other 18
Aged <55y or >72y 146
Total analyzed 1637

*The median number of households canvassed before a qualifying control subject was identified was 33.
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HRT effects on breast cancer rigk4). Premeno- prescribed sequentially, usually in combi-CHRT use, with an OR of 1.51 associated
pausal women were also excluded. nation with 0.625 mg of conjugatedwith use for 10 or more years. The esti-
Age at last menstrual period cannot be used t,qine estrogen. Sequential use wamated risk per 5 years of use was 1.24
uniformly estimate age at menopause, since women o 0 _ o
who use SEPRT usually continue to have monthl);oughly 50/9 more common among con{95/9 Cl = 1.07-1.45pP = .0(_)5). _
menstrual periods, irrespective of their ovarian funcif0l women in this population than con- Risk appeared to be higher with
tion, and women on ERT and CCRT can rarely distinuous combined therapy. Medroxypro-SEPRT than with CCRT, but the differ-
tinguish breakthrough bleeding from ovarian func-gesterone acetate comprised the greahce was not statistically significant
tion-determined menses. For a woman taking HR'majority of all progestin use. (Table 3). For SEPRT, the observed risk
before her reported age at last menstrual period, we  The association between breast cancaissociated with 10 or more years of use
Eit ZﬁrHaFg‘Te 3; gfwfhat’hssr:;:;g?s;tmg?'ﬁg:hr?sk and months of use of any form ofwas 1.79; the comparable risk for CCRT
Wags started because of menopausal symptoms. Fla}RT. is shown in Table 2. Breast cancemwas 1.23. The OR per 5 years of SEPRT
women taking oral contraceptives, age at menopaudéSK increased 10% per 5 years of use ofise was 1.38 (95% Ck 1.13-1.68P =
was taken as the end of the period of oral contraHRT (0dds ratio [OR] = 1.10; 95% con- .0015) compared with 1.09 (95% G
ceptive use, if no natural menstruation occurredidence interval [Cl]= 1.02-1.18;P = 0.88-1.35;P = .44) for CCRT, but this
thereafter. Natural menstruation was taken to mea15). Although the observed risk did notdifference was not statistically significant.
menstruating and not using oral contraceptives ofycraase monotonically with increasing Among the 1897 breast cancer pa-
HRT at the time. This IS the same schema to apq, yhs of se, the data are compatibléents, 186 presented wiih situ disease,
proximate age at menopause as we used in our ear-, . . . . . . .
lier study of HRT and endometrial canc). with a steady increase in risk with in-1116 had their cancer confined to the
Statistical analyses were conducted using Star{:reasing duration of HRT use. After 15breast at the time of diagnosis, 566 had
dard conditional multivariate logistic regressionyears of use, the observed breast cancezgional lymph node involvement or
techniques(15) by use of the EPILOG statistical risk was increased 36%. metastatic disease, and 29 had unknown
package program (Epicenter Software, Pasadena, ERT yse was not associated withstage. Risks per 5 years of use of various
CA). Although the study was designed asam""t‘:heﬁfreast cancer risk except in long-term usHRT categories by pathologic stage are

—control study, b f the | b . .
cass—contro’ Study, because of the 1arge MUMDEr & g (OR for=15 years of use= 1.24; shown in Table 4. For ERT, excess risk

E,):gu:‘;%?i;\g,egj F:JOSZ L‘?s;’!fjtg‘sf?,?nidsﬂﬂﬂef_ yinaa:Table 2). The data are, however, compatvas confined almost entirely tm situ
“age at reference date” by 2-year “year of birth” byible with a steady increase in risk of 6%disease (OR = 1.41; 95% Cl= 1.18—
four “socioeconomic status” divisions (based on thgper 5 years of ERT use (QR= 1.06; 1.69). On the other hand, for CHRT, risks
average educational and income levels in the ge®5% C| = 0.97-1.15pP = .18), although were comparable across all stages at pre-
graphic area of residence) and three ethnicity grouthjs result is not statistically significant. sentation. We also included mammo-
mgsé;eegfgzigg:z'Z:érﬁfli?;h?;g”;gfgg’;g;:Cvde?f{eIative risks were higher in thin womengraphic screening (never, within 1 year,
also excluded. Matched analyses of the Case_comrtﬁ]an in heavy women (dat_a not shown). anq >1 year ago) as a covanate_ in our risk
pairs in which both were eligible for inclusion pro- ~ Breast cancer risk was increased mucbstimate models as an alternative method
duced similar risk estimates to the stratified risk esinore substantially, however, with the usef determining whether observed risk dif-
timates reported here. All of the reported risk est-of CHRT (Table 2). Risk increased con-ferences might be due to different screen-

mates were adjusted for the major risk factors okjstently with increasing duration ofing behaviors in HRT users and nonusers.
breast cancer: type of menopause (natural versus bi-

lateral oophorectomy), age at natural menopause

(continuous variable), age at bilateral oophorectomyTabIe 2.0dds ratios (ORs) and 95% confidence intervals (Cls) for breast cancer in relation to duration

(co_ntmuous v:_arlaple), age at menarche (_contlnuous of use of any HRT and to duration of use of ERT and CHRT*
variable), family history of breast cancer in mother

or daughter (yes/no), personal history of benign

) T Months No. of No. of Two-sided
breast disease (yes/no), nulliparity (yes/no), age iRt type of use case patients control subjects OR Pt
first full-term pregnancy (continuous variable), du-
ration of oral contraceptive use (continuous variNo HRT 873 784 1.00 (referent)
able), weight (continuous variable), and drinks ofany HRT% 1-60 475 406 1.07
alcohol per week (continuous variable). Rivalues 61-120 236 186 1.21
determining statistical significance are two-sided. 121-180 151 140 1.14

Tumor stage was determined by a review of all =181 162 121 1.36
original pathology reports and cancer registry ab- Per5y  1.10(95% Ck 1.02-1.18) .015

stracts, both of which are routinely collected by theERTS 1-60 353 304 1.02

CSP. 61-120 151 136 0.94

121-180 105 105 0.93

REsSULTS =181 133 103 1.24

HRT was used by 54% of the 1897 PerSy 106(95%Ck 0.97-1.15) .18

breast cancer patients included in th&HRTS 1-60 217 224 111

. 61-120 98 66 1.51
analysis and by 52% of the 1637 control =121 50 34 151
subjects. The 1897 patients averaged 46.3 Per5y  1.24(95% Ck 1.07-1.45) .005

months of HRT use compared with 42.9
months for control subjects. The majority *HRT = hormone replacement therapy; ERT estrogen replacement therapy; and CHRTcombina-
of HRT use was unopposed ERT, Withtlo:PhorTone replaflergint th?r:ap()i/'.ff in log-likelihood with and without variable of interest

. . . . value ascertained from the difference in log-likelihood with and without variable of interest.
ConJUgated equine estrogen In relatlvely FAdjusted for type of menopause and age at menopause, age at menarche, family history of breast cancer,
low doses {SO'GZS mg/day) bemg the history of benign breast disease, nulliparity, age at first full-term pregnancy, use of oral contraceptives, body
most popular formulation and dose. Comyeight, and alcohol use.

bination therapy was more commonly §Additionally adjusted simultaneously for ERT and CHRT use.
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Table 3.0dds ratios (ORs) and 95% confidence intervals (Cls) for breast cancer in relation to duration This study provides detailed data on

of use of SEPRT and CCRT* the effects of an added progestin on breast
cancer risk. These data strongly refute the

Months No. of No. of Two-sided . . ) g
HRT type  ofuse  case patients control subjects OR Pt notion that progestins will be protective
against breast cancer developmgi), a
No HRT 873 784 1.00 (referent) . . .
belief that has persisted despite the ab-
SEPRT# 611—_16200 27158 i%fi 115%9 sence of any strong biologic rationale for
=121 27 14 1.79 an antiestrogenic, anticancer effect of pro-
Per5y  1.38(95% Ck 1.13-1.68) 0015 gestins on the breast. In fact, this study
CCRT# 1-60 59 58 0.88 provides the strongest evidence to date
>121_120 2233 2108 112233 that progestins not only do not protect the
Per5y  1.09(95% Ck 0.88-1.35) 44 breast from the carcinogenic effects of es-

trogen but also increase substantially the
*HRT = hormone replacement therapy; SEPRT sequential estrogen plus progestin replacemei@mall ERT-related increase in breast can-

therapy; and CCRT= continuous combined replacement therapy. cer risk. The biologic effects of progestins
TP value ascertained from the difference in log-likelihood with and without variable of interest. on the breast. while not extensively stud-
FAdjusted for type of menopause and age at menopause, age at menarche, family history of breast '%r(’gegupport the observations in this study

history of benign breast disease, nulliparity, age at first full-term pregnancy, use of oral contraceptives,th? ¥ . h b

weight, and alcohol use and adjusted simultaneously for each type of HRT use shown and ERT use.", at progestins may en anc_e reast _Car_]cer

risk. As noted above, maximum mitotic

. . . activity in breast tissue occurs in the mid-
Table 4.0dds ratios (ORs) and 95% confidence intervals (Cls) for breast cancer per 5 years of uset8f

different types of HRT in relation to pathologic stage at diagnosis* late _Iu'[eal phasg of the menstrual Cyde’
at the time of maximum progesterone lev-

Stage els (8). This situation is clearly different
from that in the endometrium where the

HRT type All In situ Localized Advanced . .

: influence of progesterone during the lu-
No. of case patientst 1897 186 1116 566 teal phase of the cycle is to inhibit any
HRT, OR (95% Cl)t 1.10(1.02-1.18)  1.36(1.15-1.61)  1.08(0.99-1.18)  1.03 (0.92-1.fiBther mitotic activity.
ERT, OR (95% CI)§ 1.06 (0.97-1.15)  1.41(1.18-1.69) 1.03(0.94-1.13)  0.98(0.87-1.11)The relationship between mammo-

CHRT, OR (95% Cl)§  1.24(1.07-1.45) 1.10(0.76-1.60) 1.6 (1.06-1.49) 1.2 (0.98-18kgphic density patterns and breast cancer
SEPRT, OR (95% Cl)f  1.38(1.13-1.68)  1.07 (0.64-1.79)  1.44 (1.16-1.78)  1.32 (0.99-1"/3 is well established21). Mammo-

CCRT, OR (95% CI)f  1.09(0.88-1.35) 1.14(0.69-1.88) 1.03(0.80-1.33) 1.12 (0.83-13%Phic densities were measured as part of
thé Postmenopausal Estrogen/Progestin

*HRT = hormone replacement therapy; ERT estrogen replacement therapy; CHRT combination INterventions Trial(22). In this trial, .875
hormone replacement therapy; SEPRTsequential estrogen plus progestin replacement therapy; and CCR@Stmenopausal women were assigned to
= continuous combined replacement therapy. either placebo or 0.625-mg conjugated

tTwenty-nine patients had disease of unknown stage. equine estrogen alone or in combination
FAdjusted for type of menopause and age at menopause, age at menarche, family history of breast Wrmedroxyprogesterone acetate either

history of benign breast disease, nulliparity, age at first full-term pregnancy, use of oral contraceptives, Rod
weight. and aloaho) use. B EPRT or as CCRT. There was a much

§Additionally adjusted simultaneously for ERT and CHRT use. great_er Increase In mamm_ographlc densi-
fAdditionally adjusted simultaneously for ERT, SEPRT, and CCRT use. ties in women treated with SEPRT or
CCRT than in those treated with ERT.
There was little difference between
The OR for CHRT (per 5 years of use) acD|scuUsSION women on sequential versus continuous
tually increased slightly (from 1.24 to 1.27). combined therapy, however. To the extent
We explored whether the effect of The results of this study on the relathat mammographic densities are a reli-
CHRT on breast cancer risk might be retionship between ERT and breast canceble predictor of breast cancer, these data
stricted to current users, as has been sugre compatible with the conclusions of astrongly support an added impact of pro-
gested by others concerning ERT useecent meta-analysid1) and other sum- gestin on the breast cancer risk associated
(16).CHRT is arelatively recent phenom-mary assessmen($7,18)of the extensive with ERT.
enon so that most users were either cutiterature on this subject. We designed Risks associated with CCRT in this
rent users or had ceased usage only in thkis study to have high statistical powerstudy tended to be substantially less than
recent past. Nonetheless, there was ro conduct careful adjustment for potenthose associated with SEPRT. However,
clear difference in risk level between cur-tial confounders, including especially agehese differences are compatible with
rent users and those who had stopped us¢ menopause, to make careful and syshance, and the results of the Postmeno-
at least 2 years previously (data not shownjematic collection of detailed exposurepausal Estrogen/Progestin Intervention
There were substantial missing data ohistories, and to make use of healthy andrial described above found no differ-
progestin dose, but data on conjugatedlosely age-related population controkences between SEPRT and CCRT on
equine estrogen dose were quite conmsubjects(19). In particular, possible dif- mammographic densities. However, be-
plete. Risks were generally modestlyferences in HRT use by socioeconomicause the differences in the observed ORs
higher with increasing estrogen dose (datstatus, age, calendar year, or ethnicitin the current study are sufficiently large,
not shown). were controlled in analysis by stratification.it would seem prudent to consider the
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tionship of exogenous hormones and to breast
cancer risk. In: Niederhuber JE, editor. Current

possibility that these differences are real metrial carcinoma among users of conjugated
and have an underlying biologic basis. estrogens. N Engl J Med 1975;293:1167-70. i . _
One explanation might be that standard(“) Hemminki E, Kennedy DL, Baum C, McKin- $1erapBy|nkonl<;09|(;gy. |32r;|:|3ad3e(;gh|a(PA): Mosby
; . lay SM. Prescribing of noncontraceptive estro- ear Book; . p. —303.

regimens for CCRT Ca”.for lower daily gens and progestins in the United States(19) Ross RK, Bernstein L. Why can’t we prove
doses of progestins (typically, 2.5 mg of 1974 g5 Am J Public Health 1988:78:  that hormone replacement therapy causes
medroxyprogesterone acetate) than se- 1479_g1. breast cancer? Methodologic and biological
quential therapy (typically, 5-10 mg). Al- (5) Henderson BE, Ross RK, Lobo RA, Pike MC, changes. In: Proceedings of conference: HRT
ternatively, these data suggest that the ef- Mack TM. Re-evaluating the role of progesto- ~ and breast cancer, Royal Society of Medicine,
fect of added progestin on breast cancer gen therapy after the menopause. Fert Steril igg;' Logff“5§U'K'): Parthenon Publishing;
risk might be greater after “priming” of 1988;49(5 Suppl 2):9S-15S. P el o
tissue by unopposed estrogen Estrogerﬁe) Pike MC, Peters RK, Cozen W, Probst-HenscH20) Gambrell RD Jr. CI|_n|caI use of progestins in
stimulation in vitro results in increased NM, Felix JC, Wan PC, et al. Estrogen- the menopausal patient: dosage and duration. J

ul i ¢ tent progestin replacement therapy and endometrial  ReProd Med 1982;27(8 Suppl):531-8.
cellular progesterone receptor content, cancer. J Natl Cancer Inst 1997:89:1110-6. (21) Oza AM, Boyd NF. Mammographic parenchy-

whereas constant progesterone stimuIaU) Ross RK, Paganini-Hill A, Roy S, Chao A, mal patterns: a marker of breast cancer risk.
tion, even with estrogen present (as in Henderson BE. Past and present preferred pre- Epidemiol Rev 1993;15:196-208. )
CCRT), reduces progesterone receptor scribing practices of hormone replacemenl(zz) Greegldale GA|GRebouss(;noBA, Sl'e 2 Slngfh
synthesis and/or increases progesterone therapy among Los Angeles gynecologists: Es'fr’o ::”aﬁg‘esfrf";"rvf o ’eziis'oﬁ rencgfn;o_
receptor degradatioﬁZS). poss_ible implications for public health. Am J Iy r?ic arench mz?l de‘;sitg Postmenopausal
Even with a slight increased risk of __ Public Health 1988,76:516-9, S v v "

breast cancer and a more substantial 'n(B) Pike MC, Spicer DV, Dahmoush L, Press MF. e'Strogen//grog?snn mtl\jrv; nltls;);sas-l(goE T)vale-s_
reas a re subs lal In- Estrogens, progestogens, normal breast cell tigators. Ann Intern Me 1304 Pt 1):

Creased. risk of e.ndome_trial cancer, the proliferation, and breast cancer risk. Epidemiol 262_9', ,
overall risk-benefit equation for ERT bal-  Rev 1993;15:17-35. (23) Nardulli AM, Greene GL, O'Malley BW, Kat-
ances strongly on the side of bendf),  (9) Bergkvist L, Adami HO, Persson I, Hoover R, Ze”e”te”boge” BS. R‘%gU'a“OI”Pf pr_ggesgem”e
primarily because of the marked reduc- Schairer C. The risk of breast cancer after es- repelp orl mes'\jgrll:gsr ”” OEUC eic Z_C'I_ an | pro-
tion in risk from cardiovascular disease. ~ trogen and estrogen-progestin replacement. N E,efllset\rls s offoct o or ej;rtzré%éa;igsir
We have calculated that, for each incideny, | EN9! J Med 1989;321:293-7. hests and degrasistion. Endoeringle
fb t : due t 0) Persson |, Yuen J, Bergkvist L, Adami HO, iggtg-izlzsjggg_44egra ation. Endocrinology
case or breast cancer In Wome_n ue Hoover R, Schairer C. Combined oestrogen— o R ’RK'P'k Mé Hend BE Mack T™
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