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INTRODUCTION

Hormone replacement therapy (HRT)
reduces climacteric symptoms, has
favourable effects on bone metabo-
lism and osteoporosis, and possibly
on ischaemic heart disease and other
cardiovascular diseases [1–3]. It may
also reduce the risk of colorectal
cancer [4]. Total mortality among
women who use postmenopausal
hormones is lower than among non-
users, which probably to a large ex-
tent reflects favourable health char-
acteristics of women who decide to
use HRT [5, 6].

HRT, however, has also a number of
adverse effects, the main ones being
a promotional effect on endometrial
cancer, and some elevation in the
risk of breast cancer [4, 6, 7].

Most information on HRT and breast
cancer comes from a reanalysis of in-
dividual data from 51 epidemiologi-
cal studies, conducted in 21 coun-
tries and including 52,705 women
with breast cancer and 108,411 con-
trols [8]. This showed a 2.3 % (95 %
confidence interval, CI, 1.1 to 3.6 %)
increase in the relative risk (RR) of
breast cancer for each year of HRT
use. This corresponds to a RR of 1.35
(95 % CI 1.20 to 1.49) for current us-
ers who had used HRT for 5 years or

more, and to a cumulative excess
for women who began use of HRT
at age 50 of approximately 2 cases/
1000 women for 5-year users, 6
cases/1000 women for 10 year us-
ers, and 12 cases/1000 women for
15 year users.

This increase was comparable to the
effect on breast cancer of later meno-
pause, since among never-users of
HRT the RR of breast cancer increased
by 2.8 % (95 % CI 2.1 to 3.4 %) for
each increasing year at menopause.
This elevated risk, however, levelled
off after stopping HRT use, with no
material excess risk observed five or
more years after stopping, as com-
pared to never-users. The elevated
risk associated to late menopause, in
contrast, tended to persist for several
years [9].

Use of HRT for a short time (i.e., < 5
years) to control menopausal symp-
toms is not related to any material
increase in the risk of breast cancer
[8, 10, 11]. The biologic mechanism
underlying this association remains
unclear. Changes in the composition
of the breast tissue have been docu-
mented, with greater mammographic
densities having been noted follow-
ing hormone use [12]. Also of inter-
est is whether genetic factors, includ-
ing polymorphisms in hormone me-
tabolizing genes, might be aetiolog-
ically involved.

COMBINATION OF ESTROGENS
AND PROGESTINS

Another open question is the impact
on breast cancer risk of the combina-
tion of estrogens and progestins, a
therapy effective in reducing the ex-
cess endometrial cancer risk associ-
ated with estrogen use alone [13].
There are biological reasons to sus-
pect an unfavourable effect of added
progestins on breast carcinogenesis,
since ovulatory cycles are related to
breast cancer risk, and breast mitotic
activity is higher during the luteal
phase of the cycle (when progester-
one levels are at their highest) [14,
15]. An early report of a Swedish co-
hort study [16] suggested that com-
bined HRT may be more strongly re-
lated to breast cancer risk than
estrogens alone, with a non-signifi-
cantly elevated relative risk (RR) of
1.2 for ever-use and of 4.4 for more
than six years use, based on 10 cases
(and hence a wide confidence inter-
val CI, 0.9 to 22.4). An update of the
same study [17] confirmed these
findings, showing RRs of 1.4 after
1–6 years and 1.7 after more than
6 years of use of combined prepara-
tions. The excess risk, however, ap-
peared confined to recent users.
Three other studies from Britain [18],
Denmark [19] and Sweden [20]
showed an association between
combined HRT and breast cancer.

A report from the American Nurses
Health Study cohort [21] confirmed
some excess breast cancer risk among
current long-term HRT users: the RRs
were 1.3 (95 % CI 1.1 to 1.5) for con-
jugated estrogen users, 1.3 (95 % CI
1.0 to 1.7) for other estrogen users,
and 1.4 (95 % CI 1.2 to 1.7) for
estrogen plus progestin. A case-con-
trol study in Sweden, involving 3345
women with breast cancer, found a
trend of increasing risk with duration
of different types of combined estro-
gen-progestin use (RR = 2.4 for women
treated for at least 10 years) [22].
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Summary

The shape of incidence for breast
and other female-hormone related
neoplasms levells off after meno-
pause, while the increase of most
other common epithelial neoplasms
steadily increases after menopause
with a power of age. With reference
to hormone related therapy (HRT) in
menopause, most potential favour-
able and adverse effects on cancer
risk of HRT are restricted to current
users. On the basis of observational
epidemiological data, the RR of
breast cancer is moderately el-

evated in current and recent HRT
users, and increases by about 2.3 %
per year with longer duration of
use, but the effect drops after cessa-
tion and largely, if not totally, disap-
pears after about five years. Unop-
posed estrogen use is strongly re-
lated to endometrial cancer risk, but
cyclic combined oestrogen-proges-
tin treatment appears to largely or
totally reduce this side effect, if pro-
gestin are used for at least 14 days
per cycle. However, combined HRT
may be associated with higher risk
of breast cancer as compared to un-
opposed estrogens.
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A report on 46,355 participants fol-
lowed for a mean of 10.2 years in
the Breast Cancer Detection and
Demonstration Project showed that
women who had used combined
estrogen and progesterone had a
40 % increased incidence rate
(RR = 1.4, 95 % CI = 1.1 to 1.8) of
developing breast cancer compared
with never-users [23]. Furthermore,
the risk from combined therapy was
greater than that observed with un-
opposed estrogen (20 % increase
in risk, 95 % CI = 1.0 to 1.4). The
increased risk was limited to use
within the prior four years; women
who had used HRT in the past but
stopped did not have an increased
risk for breast cancer. The increased
risk was also largely confined to
women with a body mass index of
24.4 or less, which indicates that
there could be a threshold effect of
HRT, since heavier women are likely
to have a higher average level of
endogenous estrogen that in itself
increases risk.

Likewise, a population-based case-
control study of 1897 postmeno-
pausal cases and 1637 postmeno-
pausal population controls from Los
Angeles County [24] found a RR of
1.06 (95 % CI 0.97 to 1.15) for each
5 years of estrogen replacement
therapy use, but of 1.24 (95 % CI
1.07 to 1.45) for combined estrogen-
progestin treatment, thus suggesting
that addition of a progestin to HRT
enhances the risk of breast cancer
relative to estrogen use alone. The
excess risk for combined therapy
may be around 5 % per year, as
compared with 2.3 % for estrogen
alone. The data of various studies are
inconsistent with reference to se-
quential versus continuous therapy.

The reanalysis of individual data
from 51 studies [8], moreover, found
a similar excess breast cancer risk for
women using estrogens alone and
combined estrogen-progestin treat-
ment, and no marked differences in
relation to hormone types or doses of
HRT preparations, although little

information was available about long
duration of use of any specific prepa-
ration.

EPIDEMIOLOGICAL EVIDENCE

A case-control study from Washing-
ton state [25] suggested that com-
bined HRT increases the risk of lobu-
lar, but not ductal breast carcinoma,
but the findings are inconclusive due
to the small number of exposed
cases.

Another major issue is the time-risk
relation after stopping HRT. The ef-
fect of steroid hormones is thought to
be on the later stages of carcinogen-
esis (i.e. they are promoters) [26];
consequently, the increased breast
cancer risk associated with HRT de-
clines within a few years after stop-
ping use.

Although the absence of a long-term
cumulative risk is reassuring, a 20 to
30 % excess risk of breast cancer in
women aged 50 to 65 years – when
HRT use is most frequent – has to be
weighed against the benefits of HRT
on the bone and perhaps on the car-
diovascular system, since the inci-
dence of breast cancer in the sixth
decade of life is high [27, 28].

There are no data from clinical trials
on the HRT-breast cancer association,
but the Postmenopause Estrogen/
Progestin Intervention (PEPI) trial
reported that increased mammo-
graphic density was observed in 3.5 %
of the estrogen-only group, but in 16
to 23 % of the different estrogen/
progestin schedules [29].

IMPLICATION FOR SURVIVAL

Although hormone replacement
therapy has been associated with an
increased incidence of breast cancer,
use appears to lead to lower mortal-
ity from breast cancer or improved

prognosis in some [11, 20, 30–32],
although not all [4, 33], studies. Al-
though some of this effect may be
due to increased breast cancer sur-
veillance among hormone users, a
favourable biologic effect of hor-
mone use on the biologic character-
istics of breast tumours cannot be
dismissed [32, 34].

In the American Cancer Society Can-
cer Prevention Study II, breast cancer
mortality did not increase with
estrogen use overall and no excess
risk was observed for thin or heavy
women [35].

Although a diagnosis of breast can-
cer has been conventionally viewed
as a contraindication for subsequent
HRT use, this notion is being ques-
tioned by given data showing favour-
able effects of HRT on breast cancer
prognosis [36]. Although the few
studies that have addressed this issue
seem to indicate no adverse effects
of HRT usage among breast cancer
survivors, sample sizes have been
limited [37].

CONCLUSION

The evidence from observational
epidemiological studies indicates
that the risk of breast cancer is el-
evated among women using HRT,
increases with longer duration of
use, is reduced after cessation of use
and levels off about five years after
stopping use. Recommendations for
prolonged HRT use must be consid-
ered on an individual basis, taking
into account the presence of other
risk factors for breast cancer, such as
family history of breast cancer or a
personal history of benign breast
disease.

ACKNOWLEDGEMENTS

Partly supported by the Associazione
Italiana per la Ricerca sul Cancro.

HRT AND BREAST
CANCER RISK:
EPIDEMIOLOGY



7J. MENOPAUSE Supplement 2/2001

References:
1. Brinton LA, Schairer C. Postmenopausal hor-
mone-replacement therapy – Time for a reappraisal?
[Editorial]. N Engl J Med 1997; 336: 1821–2.

2. La Vecchia C. Sex hormones and cardiovascular
risk. Hum Reprod 1992; 7: 162–7.

3. Meade TW, Vickers MR. HRT and cardiovascular
disease. J Epidemiol Biostatistics 1999; 4: 165–90.

4. IARC, International Agency for Research on Can-
cer. IARC Monograph on the Evaluation of Carcino-
genic Risks to Humans, Vol. 72. Hormonal Contra-
ception and Post-menopausal Hormonal Therapy.
IARC, Lyon, 1999.

5. Grodstein F, Stampfer MJ, Colditz GA, Willet
WC, Manson JE, Joffe M, Rosner B, Fuchs C,
Hankinson SE, Hunter DJ, Hennekens CH, Speizer
FE. Postmenopausal hormone therapy and mortality.
N Engl J Med 1997; 336: 1769–75.

6. Beral V, Banks E, Reeves G, Appleby P. Use of
HRT and the subsequent risk of cancer.  J Epidemiol
Biostatistics 1999; 4: 191–215.

7. Tavani A, La Vecchia C. The adverse effects of
hormone replacement therapy. Drugs Aging 1999;
14: 347–57.

8. Collaborative Group on Hormonal Factors in
Breast Cancer.  Breast cancer and hormone replace-
ment therapy: collaborative reanalysis of data from
51 epidemiological studies of 52,705 women with
breast cancer and 108,411 women without breast
cancer. Lancet 1997; 350: 1047–59.

9. La Vecchia C. Reproductive surgery, menopause
and breast cancer risk. Eur J Cancer 1999; 35: 12–3.

10. Brinton LA, Schairer C. Estrogen replacement
therapy and breast cancer risk. Epidemiol Rev
1993; 15: 66–79.

11. Willis DB, Calle EE, Miracle-McMahill HL,
Heath CW Jr. Estrogen replacement therapy and risk
of fatal breast cancer in a prospective cohort of
postmenopausal women in the United States. Can-
cer Causes Control 1996; 7: 449–57.

12. Laya MB, Gallagher JC, Schreiman JS, Larson
EB, Watson P, Weinstein L. Effect of postmenopau-
sal hormonal replacement therapy on mammo-
graphic density and parenchymal pattern. Radiol-
ogy 1995; 196: 433–7.

13. The Writing Group on the PEPI Trial. Effects of
hormone replacement therapy on endometrial his-
tology in postmenopausal women. The Postmeno-
pausal Estrogen/Progestin Intervention (PEPI) Trial.
JAMA 1996; 275: 370–5.

14. Pike MC, Spicer DV, Dahmoush L, Press MF.
Estrogens, progestogens, normal breast cell prolif-
eration, and breast cancer risk. Epidemiol Rev
1993; 15: 17–35.

15. Stanford JL, Thomas DH. Exogenous progestins
and breast cancer. Epidemiol Rev 1993; 15: 98–107.

16. Bergkvist L, Adami H-O, Persson I, Hoover R,
Schairer C. The risk of breast cancer after estrogen
and estrogen-progestin replacement. N Engl J Med
1989; 321: 293–7.

17. Persson I, Weiderpass E, Bergkvist L, Bergstrom
R, Schairer C. Risks of breast and endometrial can-
cer after estrogen and estrogen-progestin replace-
ment. Cancer Causes Control 1999; 10: 253–60.
18. Hunt K, Vessey M, McPherson K, Coleman M.
Long-term surveillance of mortality and cancer inci-
dence in women receiving hormone replacement
therapy. Br J Obstet Gynaecol 1987; 94: 620–35.

19. Ewertz M. Influence of non-contraceptive exog-
enous and endogenous sex hormones on breast
cancer risk in Denmark. Int J Cancer 1988; 42:
832–8.
20. Persson I, Yuen J, Bergkvist L, Schairer C. Can-
cer incidence and mortality in women receiving
estrogen and estrogen-progestin replacement
therapy – long-term follow-up of a Swedish cohort.
Int J Cancer 1996; 67: 327–32.

21. Colditz GA, Hankinson SE, Hunter DJ, Willet
WC, Manson JE, Stampfer MJ, Hennek C, Rosner B,
Speizer FE. The use of estrogens and progestins and
the risk of breast cancer in postmenopausal women.
N Engl J Med 1995; 332: 1589–93.

22. Magnusson C, Baron JA, Correia N, Bergstrom
R, Adami HO, Persson I. Breast-cancer risk follow-
ing long-term oestrogen- and oestrogen-progestin-
replacement therapy. Int J Cancer 1999; 81: 339–
44.
23. Schairer C, Lubin J, Troisi R, Sturgeon S, Brinton
L, Hoover R. Menopausal estrogen and estrogen-
progestin replacement therapy and breast cancer
risk. JAMA 2000; 283: 485–91.
24. Ross RK, Paganini-Hill A, Wan PC, Pike MC. Ef-
fect of hormone replacement therapy on breast can-
cer risks: estrogen versus estrogen plus progestin. J
Natl Cancer Inst 2000; 92: 328–32.
25. Li CI, Weiss NS, Stanford JL, Daling JR. Hor-
mone replacement therapy in relation to risk of
lobular and ductal breast carcinoma in middle-aged
women. Cancer 2000; 88: 2570–7.
26. Day NE. Epidemiology: the role of multi-stage
models. Cancer Surv 1983; 2: 579–93.
27. La Vecchia C, Negri E, Franceschi S, Favero A,
Nanni O, Filiberti R, Conti F, Montella M, Veronesi
A, Ferraroni M, et al. Hormone replacement treat-
ment and breast cancer risk: a cooperative Italian
study. Br J Cancer 1995; 72: 244–8.
28. Steinberg KK, Thacker SB, Smith SJ, Olson LK,
Gatewood O, Bassett LW, Wasilauskas C, Bush T,
Barrett-Connor E. A meta-analysis of the effect of

Carlo La Vecchia, MD, MSc

Born 1955 in Milano, Italy, Dr. La Vecchia holds a
Doctor of Medicine from the University of Milan,  a
Master of Science in clinical medicine (epidemiology)
from Oxford University, and a diploma from the Post-

Graduate School of Pharmacological Research at the Mario Negri Institute for
Pharmacological Research in Milan.

Dr. Carlo La Vecchia is Head of the Laboratory of Epidemiology at the Mario
Negri Institute for Pharmacological Research in Milan, Italy, and Associate
Professor of Epidemiology at the University of Milan. He is also Adjunct Asso-
ciate Professor of Epidemiology at Harvard Shool of Public Health. His main
fields of interest include cancer epidemiology and the risk related to various
risk factors. He has authored or co-authored of 1000 publications on these
subjects.

Correspondence to:
Carlo La Vecchia, MD
Istituto di Ricerche Farmacologiche “Mario Negri”
Via Eritrea, 62, I-20157 Milano, ITALY, E-mail: bonifacino@marionegri.it

estrogen replacement therapy on the risk of breast
cancer. JAMA 1991; 265: 1985–90.

29. Greendale GA, Reboussin BA, Sie A, et al. Ef-
fects of estrogen and estrogen-progestin on mam-
mographic parenchymal density. Ann Intern Med
1999; 130: 262–9.

30. Henderson BE, Paganini-Hill A, Ross RK. De-
creased mortality in users of estrogen replacement
therapy. Arch Intern Med 1991; 151: 75–8.

31. Hunt K, Vessey M, McPherson K. Mortality in a
cohort of long-term users of hormone replacement
therapy: an updated analysis. Br J Obstet Gynaecol
1990; 97: 1080–6.

32. Schairer C, Gail M, Byrne C, Rosenberg PS,
Sturgeon SR, Brinton LA, Hoover RN. Estrogen re-
placement therapy and breast cancer survival in a
large screening study. J Natl Cancer Inst 1999; 91:
264–70.

33. Ewertz M, Gillanders S, Meyer L, Zedeler K.
Survival of breast cancer patients in relation to fac-
tors which affect the risk of developing breast can-
cer. Int J Cancer 1991; 49: 526–30.

34. Gapstur SM, Morrow M, Sellers TA. Hormone
replacement therapy and risk of breast cancer with
favourable histology: results of the Iowa Women’s
Health Study. JAMA 1999; 281: 2091–7.

35. Rodriguez C, Calle EE, Patel AV, Tatham LM,
Jacobs EJ, Thun MJ. Effect of body mass on the asso-
ciation between estrogen replacement therapy and
mortality among elderly US women. Am J
Epidemiol 2001; 153: 145–52.

36. Chlebowski RT, McTiernan A. Elements of in-
formed consent for hormone replacement therapy
in patients with diagnosed breast cancer. J Clin
Oncol 1999; 17: 130–42.

37. Eden JA, Brush T, Nand S, Wren BG. A case-
control study of combined continuous estrogen-pro-
gestin replacement therapy among women with a
personal history of breast cancer. Menopause: J
North Am Menopause Soc 1995; 2: 67–72.

HRT AND BREAST
CANCER RISK:
EPIDEMIOLOGY



Haftungsausschluss

Die in unseren Webseiten publizierten Informationen richten sich ausschließlich an geprüfte 
und autorisierte medizinische Berufsgruppen und entbinden nicht von der ärztlichen Sorg-
faltspflicht sowie von einer ausführlichen Patientenaufklärung über therapeutische Optionen 
und deren Wirkungen bzw. Nebenwirkungen. Die entsprechenden Angaben werden von den 
Autoren mit der größten Sorgfalt recherchiert und zusammengestellt. Die angegebenen Do-
sierungen sind im Einzelfall anhand der Fachinformationen zu überprüfen. Weder die Autoren, 
noch die tragenden Gesellschaften noch der Verlag übernehmen irgendwelche Haftungsan-
sprüche.

Bitte beachten Sie auch diese Seiten:

Impressum Disclaimers & Copyright Datenschutzerklärung

Aus dem Verlag

e-Journal-Abo
Beziehen Sie die elektronischen Ausgaben dieser Zeitschrift hier.

Die Lieferung umfasst 4–5 Ausgaben pro Jahr zzgl. allfälliger Sonderhefte.

Unsere e-Journale stehen als PDF-Datei zur Verfügung und sind auf den meisten der markt-
üblichen e-Book-Readern, Tablets sowie auf iPad funktionsfähig.

 Bestellung e-Journal-Abo

Haftungsausschluss

Die in unseren Webseiten publizierten Informationen richten sich ausschließlich an  geprüfte 
und autorisierte medizinische Berufsgruppen und entbinden nicht von der ärztlichen Sorg-
faltspflicht sowie von einer ausführlichen Patientenaufklärung über therapeutische Optionen 
und deren Wirkungen bzw. Nebenwirkungen. Die entsprechenden Angaben werden von den 
Autoren mit der größten Sorgfalt recherchiert und zusammengestellt. Die angegebenen Do-
sierungen sind im Einzelfall anhand der Fachinformationen zu überprüfen. Weder die  Autoren, 
noch die tragenden Gesellschaften noch der Verlag übernehmen irgendwelche Haftungs-
ansprüche.

Bitte beachten Sie auch diese Seiten:

Impressum Disclaimers & Copyright Datenschutzerklärung

Mitteilungen aus der Redaktion

e-Journal-Abo
Beziehen Sie die elektronischen Ausgaben dieser Zeitschrift hier.

Die Lieferung umfasst 4–5 Ausgaben pro Jahr zzgl. allfälliger Sonderhefte.

Unsere e-Journale stehen als PDF-Datei zur Verfügung und sind auf den meisten der markt-
üblichen e-Book-Readern, Tablets sowie auf iPad funktionsfähig.

 Bestellung e-Journal-Abo

Besuchen Sie unsere Rubrik

 Medizintechnik-Produkte

InControl 1050 
Labotect GmbH

Aspirator 3 
Labotect GmbH

Philips Azurion:  
Innovative Bildgebungslösung

Neues CRT-D Implantat  
Intica 7 HF-T QP von Biotronik

Artis pheno 
Siemens Healthcare Diagnostics GmbH

http://www.kup.at/impressum/index.html
http://www.kup.at/impressum/disclaimer.html
http://www.kup.at/impressum/datenschutz.html
http://www.kup.at/cgi-bin/gratis-abo.pl
http://www.kup.at/perl/abbildungen.pl?q=Medizinprodukte+Labortechnik&ct=1&b=a
http://www.kup.at/abo/index.html

