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Abstract

It is thought that the risk of atypical hyperplasia (AH) increases with age, particularly among postmenopausal women. Three
hypotheses were investigated to try to explain this phenomena: use of hormone replacement therapy (HRT), increased breast cancer
screening and improvements in radiological quality. Data were collected from the Bouches du Rhône breast cancer screening pro-

gramme database and from the pathological registry of all women operated on for breast diseases in the district. The AH incidence
rate was studied using a Poisson regression analysis. The change in the profile of breast diseases was explored through studying
changes in the proportion of AH among benign lesions and malignant diseases. The AH incidence rate significantly increased over
time (13.6% per year). The proportion of AH among the benign diseases increased with time and was significantly higher for HRT

users (Odds Ratio (OR)=2.05; 95% Confidence Interval (CI): 1.43–2.93). While AH decreased with age among HRT non-users, it
increased among users as a proportion of both benign and malignant lesions. The AH incidence rate significantly increased among
pre- and postmenopausal women. Our study suggests that this increase is partly explained by the incidental discovery of these

lesions by mammography and partly by a real increase of the disease among HRT users.
# 2003 Published by Elsevier Ltd.
Keywords: Atypical hyperplasia; Hormone replacement therapy; Screening programme for breast cancer; Improvements in radiological quality;
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1. Introduction

Atypical hyperplasia (AH) (atypical lobular and/or
ductal hyperplasia) is a benign breast disease which has
been reported as a high risk factor for breast cancer [1–
3]. In a retrospective cohort study, Dupont and Page [1]
demonstrated that women with AH, aged less than 50
years, had a 4- to 5-fold increase in breast cancer risk
compared with women of a similar age from the general
population. A histological model of human breast can-
cer showed that AH naturally evolves to in situ carci-
nomas (CIS) then to invasive carcinomas and metastatic
disease [4]. In premenopausal women, AH is influenced
by sex hormones [5–7]. In fact, oestrogens, mediated
through the oestrogen receptors, play a central role in
regulating the growth and differentiation of the normal
breast by stimulating and regulating the progesterone
receptors that itself mediates the mitogenic effects of
progesterone [8]. In postmenopausal women, the pro-
portion of oestrogen receptors is stable in the absence of
hormone replacement therapy (HRT) [9]. It is thought
that AH increases over time in postmenopausal women,
but this has not yet been documented. Three factors
may explain the changes in the pattern of the AH trend
among postmenopausal women. Firstly, HRT has been
widely prescribed to postmenopausal women in order to
reduce the side-effects of menopause [10] and as a pos-
sible means of reducing the risk of osteoporosis and
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cardiovascular diseases [11]. Secondly, screening pro-
grammes for breast cancer have been extended in most
of the French districts leading to increased incidental
discovery of the disease. Finally, radiological quality
has been improved in the 1990s.
The aim of this study was to quantify the AH inci-

dence time trend in the Bouches du Rhône district and
to examine the contribution of screening and HRT to
the observed time change.
2. Materials and methods

2.1. Study design

2.1.1. Subjects
We carried out a retrospective study based on two

information sources. Firstly, the screening programme
for breast cancer from the Bouches du Rhône district,
called ARCADES (Association pour la Recherche et le
DEpistage des CAncers du Sein), which started in 1990.
The target population consisted of all women aged
50–69 years who are invited every 3 years to attend
screening by single oblique view mammograms. Breast
lesions detected at screening were followed-up at the co-
ordinating centre, by contacting the patient or her
general practitioner [12]. Secondly, a pathological reg-
istry (Association des Pathologistes de Sud (APSUD))
of all breast lesions operated upon in the district
including women of all ages, was set up at the start of
the screening programme. Initial categorisation of the
histological diagnosis was based on the World Health
Organization (WHO) classification of breast diseases.
Pathological data were actively retrieved in the
APSUD database by a standardised form, according
to European recommendations. The two sources of
data were merged into a database containing 25 548
breast diseases. We restricted our analysis to women
aged 40–69 years and to the years 1990–1999 for the
incidence study (n=15 643) then to 1994–1999 for the
study of AH proportion according to HRT use from
1994 (n=8890). HRT data were only available from
1994 onwards.
The variables used in the analysis were: calendar year,

breast lesion histology, age at biopsy, HRT use, reasons
for performing a breast biopsy and existence of a past
mammogram. HRT use was collected from 1994
onwards for the screening programme participants as
‘ever/never users’. The existence of past mammographic
exams before entering the screening programme was
also available for the screening programme participants
(Table 1).

2.1.2. Population
The French National Statistical Institute for Eco-

nomic Studies (INSEE) provided the Bouches du
Rhône population numbers divided according to 5-year
age groups, gender and calendar year (from 1990 to
1999).
The National Health Insurance for the Bouches du

Rhône district provided the numbers of mammograms
performed during the years 1995 and 2000 within the
organised screening programme and outside of it. In the
latter, mammography was prescribed for diagnostic and
screening purposes with no possibility of differentiating
between them.

2.2. Methods

2.2.1. Definition of pathological groupings
Five pathological groups have been defined [1,13]:

non-proliferative diseases (NP), proliferative disease
without atypia (PDWA), atypical hyperplasia, includ-
ing mainly ductal and or lobular (AH), carcinoma in
situ (CIS) and invasive carcinoma. NP, PDWA and
AH are defined as benign breast diseases. CIS and
invasive carcinoma are defined as malignant breast
lesions [13].
The database does not include malignant phyllode

diseases; benign phyllode diseases have been classified in
the PDWA group.
Quality control meetings were organised for the Bou-

ches du Rhône pathologists in order to improve the
application of the European guidelines on the histolo-
gical classifications [14,15].

2.2.2. Statistical analyses
Statistical analysis was performed using Poisson

regression [16] to explore the changes in incidence rates
of benign breast diseases and malignant breast lesions
from 1990 to 1999. In order to study the influence
of HRT, screening programme and radiological
quality on the proportion of AH, logistic regression
[17] was used. Logistic regression provided maximum
likelihood estimates of the Odds Ratios (OR) and its
Confidence Intervals (95% CI). Interaction was tes-
ted at the 10% level. Nested models were compared
using likelihood ratio tests. When the calendar year
was included as a continuous variable, 1996 was
taken as the reference year. Association between the
categorical variables was assessed with the Chi-
square test [18]. P values less than 5% were con-
sidered significant.
In order to study the influence of HRT use on the

distribution of benign lesions, we had to classify all
women in a contingency table with calendar year, age
and HRT use as a classification axis in addition to the
type of lesions. This was done by considering that all
women under 50 years were non-users and that non-
participants in the screening programme were users in
the same proportions as the participants for each calen-
dar year�age cells.
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3. Results

3.1. AH incidence rate

After an initial increase due to the diagnosis of pre-
valent cases, the incidence rate of total breast benign
diseases (NP, PDWA and AH) decreased almost line-
arly between 1994 and 1999 (Fig. 1). The incidence rate
of benign breast lesions varied from 230.67 per 100 000
person-years to 196.27 per 100 000 person-years between
1994 and 1999 (rate of change of �3.8% per year (�1.9
to �5.6%)) in women aged 40–69 years (Fig. 1). In con-
trast, the incidence rate of AH varied from 11.42 to 18.59
per 100 000 person-years over the same period (rate of
increase of+13.6%per year (+6.4 to+20.9%)) (Fig. 2).
The incidence rate of malignant breast diseases increased
from 205.66 to 283.05 per 100 000 person-years (rate of
increase of 6.9% per year (+5.3 to +8.6%)) between
1994 and 1999 in women aged 40–69 years (Fig. 1).
Invasive carcinoma increased at +5.9% per year (+4.2
to 7.7%), between 1994 and 1999, while CIS increased
much more steeply at +17.1% per year (+11.6 to
+22.7%) during the same period (Fig. 2). The rates of
change both for benign and for malignant lesions are the
same in the three age groups (no calendar year by age
interaction: w2=0.48 on 2 degrees of freedom (df)). In
particular, the increase of AH is not greater among
women aged less than 50 years than among older women.

3.2. The influence of HRT use on the proportion of the AH
among benign breast diseases and malignant breast lesions

3.2.1. AH proportion among benign breast diseases
The probability of observing AH, among other benign

breast diseases (NP and PDWA), increased significantly
between 1994 and 1999 (OR=1.20, P<0.001) (model 1
in Table 2).
The trend for the proportion of AH among benign

breast diseases was not modified, after adjustment for
the confounding variables, age at biopsy and screening
programme participation. The AH proportion increased
significantly with age (trend test: P=0.049). The pro-
portion of AH was lower among screening programme
participants than among non-participants (OR=0.63,
P=0.037) (model 2 in Table 2).
The AH proportion was significantly higher in HRT

users compared with HRT non-users (OR=2.05,
P<0.001) (model 3 in Table 2). When HRT use was
taken into account, the influence of age on the proportion
of AH disappeared suggesting that this effect was due to
postmenopausal treatment. This was confirmed by the
estimation of the age�HRT interaction showing that this
increase was limited to HRT users (model 4 in Table 2).

3.2.2. The proportion of AH among malignant breast lesions
Grouping AH with the malignant lesions, the pro-

portion of AH showed a non-significant increase with
calendar year (model 1 in Table 3). The AH proportion
decreased significantly with age and was lower among
screening programme participants (model 2 in Table 3).
The AH proportion was significantly higher among

HRT users (OR=1.77, P=0.002) (models 3 and 4 in
Table 3). After adjustment for HRT use, the proportion
of AH decreased steeply with age among non-users of
HRT, while it increased among users.

3.3. Increased screening for breast cancer

The numbers of mammograms performed in 1995 and
in 2000 within the ARCADES programme and outside
Table 1

Description of the characteristics of the patients recorded in the registry between 1994 and 1999 and restricted to 40–69 year old women
Benign histology
 Malignant histology
NP
 PDWA
 AH
 CIS
 Invasive carcinoma
Lesion numbers restricted to women aged 40–69 years (n=8890)
 1919
 1928
 263
 449
 4331
Mean age at the screening programme
 59.47�0.6
 59.18�0.6
 59.59�2.1
 60.01�1.1
 61.00�0.32
Mean age at biopsy
Screening programme participants
 60.32�0.6
 59.95�0.6
 60.31�2.2
 60.75�1.1
 61.82�0.3
Screening programme non-participants
 51.19�0
 49.24�0.3
 51.1�0.9
 53.5�0.8
 54.11�0.3
HRT information in women aged 50–69 years (n=1 598)
 306
 257
 29
 95
 911
No (n=1 209)
 232
 190
 17
 68
 702
Yes (n=347)
 63
 62
 12
 25
 185
Missing values (n=42)
 11
 5
 0
 2
 24
Mammography before the programme in 50–69 year olds (n=1594)
 306
 257
 29
 95
 907
No (n=676)
 120
 114
 10
 35
 397
Yes (n=918)
 186
 143
 19
 60
 510
HRT, hormone replacement therapy; CIS, carcinoma in situ; AH atypical hyperplasia; NP, non-proliferative diseases; PDWA, proliferative disease

without atypia.
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of it were 38 689 and 65 112, respectively. These figures
correspond to an increase in the proportion of women
having a mammogram from 26 to 34%. In 1995, the pro-
portion was made up of 15% participating in the
ARCADES programme and 11% outside of it. In 2000,
these proportions were 14 and 20%, respectively. In the
ARCADES programme, HRT users were more likely than
non-users to have already undergone a mammographic
exam before entering the screening programme. This
association was observed among women aged 50–59
years and 60–69 years. The summary OR was 5.05 (95%
CI: 3.69–6.92).
These two observations are not by themselves proof

that mammograms performed outside of the organised
screening programme are responsible for the AH excess
among HRT users. Comparing, among HRT non-users,
Fig. 2. Time trends for pathological groups in women aged 40–69 years (time period 1990–1999).
Fig. 1. Time trend of distribution of benign lesions and malignant lesions in women aged 40–69 (time period 1990–1999).
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the AH proportion between those who had and those
who did not have a test before entering the programme,
did not show any significant difference (Table 4).
4. Discussion

To our knowledge, this retrospective study is the first
one evaluating the AH incidence pattern over time
among postmenopausal women.
The main result of our study is that, among 40–69

year old women, the AH incidence rate significantly
increased over time (13.6% per year from 1994 to 1999)
in the Bouches du Rhône district, while the other benign
breast diseases steadily decreased. Moreover this
increase was still present among postmenopausal
women (15.4% per year from 1994 to 1999), and the
rate of increase of the incidence of AH is significantly
greater than that of the incidence of malignant disease
among 40–69 year old patients, whatever their age at
diagnosis.
Due to the fact that AH is a well characterised pre-

malignant lesion, it may be rewarding to investigate the
possible causes of this increasing incidence rate. The
first possible explanation for the increasing incidence
rate of AH is due to changes in the epidemiological
context. To explore this, we studied the AH proportion
among benign breast diseases and among malignant
breast lesions, according to the calendar year, age and
HRT use. The AH proportion among benign breast dis-
eases significantly increased in women aged 40–69 years,
between 1994 and 1999, while the proportion of AH was
only slightly modified among malignant breast lesions.
Benign breast disease other than AH decreased con-
tinuously over time, while AH and CIS increased more
steeply than invasive carcinomas. The AH proportion
amongmalignant breast lesions was significantly lower in
Table 3

Time trends for the proportion of AH among malignant breast lesions

(logistic regression)
Model variables
 OR (95% CI)
 P value
Model 1
 Calendar year:
 1.07 (0.99–1.15)
 0.064
Model 2
 Calendar year:
 1.06 (0.98–1.14)
 0.145
40–49
 1
Age: (years)
 50–59
 0.76 (0.57–1.02)
 0.066
60–69
 0.41 (0.29–0.59)
 <10�3
Screening
 No
 1
programme

participation:
Yes
 0.66 (0.44–1.01)
 0.057
Model 3
 Calendar year:
 1994–1996
 1
1997–1999
 1.26 (0.97–1.64)
 0.087
Age (years):
 40–49
 1
50–59
 0.50 (0.36–0.70)
 <10�3
60–69
 0.28 (0.19–0.39)
 <10�3
HRT use:
 No
 1
Yes
 1.77 (1.24–2.52)
 0.002
Model 4
 Calendar year:
 1.06 (0.98–1.15)
 0.133
Age (years)�HRT
 40–49�No
 1
50–59�No
 0.64 (0.46–0.89)
 0.008
60–69�No
 0.18 (0.11–0.28)
 <10�3
50–59�Yes
 1.03 (0.67–1.58)
 0.894
60–69�Yes
 5.58 (3.08–10.1)
 <10�3
Table 2

Time trends for the proportion of AH among benign breast diseases

(logistic regression)
Model variables
 OR (95% CI)
 P value
Model 1
 Calendar year:
 1.20 (1.11–1.29)
 <10�3
Model 2
 Calendar year:
 1.19 (1.11–1.29)
 <10�3
Age (years):
 40–49
 1 (1.11–1.29)
 <10�3
50–59
 1.27 (0.95–1.69)
 1.104
60–69
 1.39 (0.97–2.00)
 0.074
Screening

programme

participation:
No
 1
Yes
 0.63 (0.41–0.97)
 0.037
Model 3
 Calendar year:
 1994–1996
 1
1997–1999
 1.83 (1.40–2.39)
 <10�3
Age (years):
 40–49
 1
50–59
 0.83 (0.59–1.16)
 0.276
60–69
 0.88 (0.61–1.27)
 0.499
HRT use:
 No
 1
Yes
 2.05 (1.43–2.93)
 <10�3
Model 4
 Calendar year:
 1.21 (1.12–1.31)
 <10�3
Age (years)�HRT
 40–49�No
 1
50–59�No
 1.00 (0.72–1.39)
 0.989
60–69�No
 0.66 (0.42–1.04)
 0.075
50–59�Yes
 1.33 (0.86–2.06)
 0.203
60–69�Yes
 3.39 (1.60–7.18)
 0.001
OR, Odds Ratio; 95% CI, 95% Confidence Interval.
Table 4

AH proportion among benign breast diseases and malignant breast

lesions in screening programme participants and non-HRT users only

(logistic regression) and past mammography impact
Model variables
 OR (95% CI)
 P value
AH proportion among benign

breast disease
Calendar year:
 1.38 (1.00–1.89)
 0.049
Age (years):
 50–59
 1
60–69
 1.20 (0.44–3.25)
 0.720
Past mammography:
 No
 1
Yes
 1.02 (0.38–2.74)
 0.961
AH proportion among malignant

breast lesions
Calendar year:
 1.25 (0.92–1.69)
 0.150
Age (years):
 50–59
 1
60–69
 0.54 (0.19–1.48)
 0.229
Past mammography:
 No
 1
Yes
 0.94 (0.35–2.58)
 0.912
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older women compared with the 40–49 age-group, due
to the fact that malignant breast lesions are more com-
mon in postmenopausal women. In this study, the AH
proportion among benign breast diseases was higher in
women outside of the screening programme (P=0.037)
and it was also marginally higher for the malignant
lesions (P=0.057). This could be partially explained by
the fact that the criteria to perform a breast biopsy were
different for screening programme participants and those
outside of it. In the screening programme, specificity is of
primary concern with the need to reduce false-positive
cases, whereas outside of the programme, the focus is on
sensitivity in order to avoid false-negatives [25].
The AH proportion among benign breast diseases and

among malignant breast lesions were both significantly
higher in the HRT users groups. A previous study [26]
demonstrated such a tendency in a series of 156 benign
breast biopsies from postmenopausal women treated or
not with HRT. The proportion of patients with AH was
15% for the HRT users and only 4% for the non-users.
Our study strongly suggests that HRT prevents a
decrease in AH after menopause.
The oestrogen receptor (ERa) level increases sig-

nificantly during menopause [27]. Experimental studies
[28] have demonstrated in aMCF7 10AT xenograft model
that 17b oestradiol implants drive to different stages of
carcinogenesis (AH then CIS and invasive carcinoma) for
92% of cases after 10 weeks of exposition. Authors have
suggested two different pathways of mammary carcino-
genesis, oestrogen-dependent and oestrogen-independent
[27,29]. In a previous study, we demonstrated an increas-
ing frequency of breast carcinoma among HRT users
[25]. Case–control studies provided some evidence of an
additional effect of progestin on the breast cancer risk in
oestro-progestative HRT [30]. Another case control
study demonstrated that women with AH had an
increased risk of invasive carcinoma [13]. However, this
was not further increased by HRT use [31]. Studies
investigating genetic changes have highlighted the fact
that AH and invasive lesions had a similar loss of het-
erozygosity on chromosomes 16q and 17p [32]. All of
these studies have provided wide ranging arguments to
explain the mechanism of the increase in the AH inci-
dence rate and subsequent progression to oestrogen-
dependent invasive lesions [33]. The type of drugs,
dosage routine, frequency of administration and dura-
tion are unfortunately not available in our database, but
we could suppose that 60–69 years old HRT users, were
treated at an early age.
A weakness of our study is the lack of information on

HRT use among non-participants in the ARCADES
programme. We used a rough method for imputation of
missing values in our statistical analysis with the objec-
tive of contrasting the AH incidence in premenopausal
women with that in postmenopausal women. It is likely
that among the 60–69 year old women, the proportion
of HRT users is larger among non-participants, who are
more often followed by gynaecologists, than among
participants, where 90% are followed by a general prac-
titioner. However, according to the figures we had avail-
able, we could assume that HRT consumption among
ARCADES participants reflects HRT use in the general
population. In 1998, in a survey by the pharmaceutical
industry, the prevalence of HRT use was approximately
30% among women aged 50–64 years, while it was 27%
among ARCADES participants of the same age. When
studying the effect of HRT in a complete case analysis,
that is essentially among screening programme partici-
pants, the AH proportion is still significantly greater in
HRT users (OR=2.51, 95% CI: 1.14–5.49 to 2.62, 95%
CI: 1.18–5.83, respectively if the denominator is benign
diseases to malignant lesions, respectively.
In the 1990s, radiological quality has continuously

improved [19,20] and this could explain the decline in
the incidence rate of benign breast diseases due to the
performance of fewer useless biopsies (higher specificity
of mammography) [20–22]. Generally, AH are diagnosed
on radiological microcalcifications, as is the CIS subtype
[23]. The way to differentiate these two diagnoses is with
the use of high-quality enlargement of screening mammo-
graphy. This might explain the simultaneous rise in the AH
and CIS incidence rates, which were incidentally detected
following the discovery of microcalcification on screening
mammography. The availability of needle core biopsy as
an alternative to systematic surgical excision could be an
explanation for the more frequent explorations of radi-
ological microcalcifications. Surgical excision is only
performed if AH is diagnosed on core biopsy [24]. This
technique could be a valuable alternative to abusive open
biopsy and could lead to an increase in the number of true
benign lesions, especially AH. However, this practice has
been developed too recently in the Bouches du Rhône
district to explain the rise in the AH incidence rate.
Thirdly, the increase in breast cancer screening among

postmenopausal women could contribute to the rise in
the AH incidence rate. Our data suggested that the
medical surveillance of HRT users were more intensive
than for non-users, which could be readily understood
since HRT users are generally followed by gynaecolo-
gists who are more prone to prescribe screening mam-
mograms together with any postmenopausal treatment.
Our study emphasised changes in breast cancer screen-
ing practices. The proportion of 50–69 year old women
who had a mammography in 2000 was significantly
greater than in 1995. This increase was mainly due to
examinations performed outside of the screening pro-
gramme. It is, however, difficult to assess the contribu-
tion of this change in mammogram frequency to the
increase of AH incidence. While it is true that AH is less
often detected among ARCADES participants, it is not
more often detected among participants who had a ten-
dency to be tested also outside of the programme.
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5. Conclusions

The study clearly demonstrated that the AH incidence
rate increased between 1994 and 1999, while other
benign breast diseases globally decreased. AH propor-
tion among other benign breast diseases also increased
over time in women aged 40–69 years and this was
significantly higher among HRT users, leading to the
conclusion that HRT use might increase the develop-
ment of AH. These results occurred in the context of a
lower participation of postmenopausal women in the
organised screening programme for breast cancer and
in the context of improvements in radiological quality,
especially better training of radiologists in reading in
mammograms.
We recommend a core biopsy be conducted in

patients who are HRT users with recently detected
microcalcifications. Furthermore, a diagnosis of AH
should lead to a reconsideration of HRT use in these
patients.
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