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Aims

To estimate the diffusion of new safety information concerning postmenopausal
hormonal replacement therapy (HRT) into prescribing practice in the Netherlands and
to assess the impact of revised guidelines on the long-term treatment of HRT.

Design
Cross-sectional study.

Setting
Community pharmacy dispensing data from a population of approximately 450 000
patients in the northern and eastern part of the Netherlands.

Population
Women aged 45-69 years to whom at least one HRT prescription was dispensed
between 1 January 2000 and 1 January 2004.

Main outcome measures
Annual and quarter prevalences of HRT and the proportion of new HRT users,
switchers and continuous HRT users per quarter.

Results

The prevalence of HRT prescribing decreased significantly from 107/1000 [95%
confidence interval (Cl) 104, 110] in 2000 to 87/1000 (95% Cl 84, 89) in 2003.
The decreasing prevalence was especially evident among the younger age groups
and was most pronounced among users of oestrogen/progestagen combinations. The
publication of the Women Health Initiative Study (WHI) was followed by a modest
decrease in prescribing of HRT, whereas prescribing of HRT declined dramatically after
publication of the Million Women Study (MWS) in August 2003. Among the contin-
uous HRT users in the 4th quarter of 2002, 55% used HRT longer than 3 years. This
percentage was 53 in the 4th quarter of 2003.

Conclusions

In contrast to the release of the WHI study results, publication of the MWS was
followed by a dramatic fall in prescribing of HRT in the Netherlands. Despite the new
recommendation that long-term HRT use should be discouraged, the proportion of
long-term users did not change after the publication of the MWS.
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Introduction

The Women Health Initiative [1-3] and the Million
Women Study [4] investigators recently reported
increased rates of breast cancer, coronary heart diseases,
stroke, dementia and venous thromboembolism, and
decreased rates of hip fracture and colorectal diseases
in postmenopausal women using long-term hormone
replacement therapy (HRT), especially when using com-
bined oestrogen/progestagen preparations. Summariz-
ing all these endpoints, risks of HRT outweighed
benefits. These findings contrasted with prior observa-
tional studies that showed cardiovascular benefits next
to the symptomatic relief of perimenopausal symptoms
[5-7]. These observational studies had resulted in wide-
spread clinical belief in and increased use of HRT in the
last two decades.

Both the Women’s Health Initiative Study (WHI)
and the Million Women Study (MWS) attracted much
attention in the medical as well as the lay press. In
the Netherlands, in contrast with the UK and USA,
the WHI study did not receive as much media cover-
age as was the case with the MWS. The latter study
instigated the revision of clinical guidelines on HRT
in the Netherlands. In August 2003, almost immedi-
ately after the publication of the MWS, the Dutch
associations of gynaecologists and general practitio-
ners clearly stated that HRT should be used only for
short duration in women with severe complaints [8,
9].

Several studies have shown that new safety evidence
generally rather slowly diffuses into clinical practice
[10, 11]. However, Hersh and colleagues showed that
clinical practice in the USA responded rapidly after the
first publication of the WHI study in July 2002; a sharp
and continuing decline in HRT prescribing was visible
after July 2002 [12]. Other studies from the USA [13]
and New Zealand [14], both based on surveys among
menopausal women, have shown a substantial decline
in the proportion of women using HRT after the release
of the WHI study. Yet questions remain. Is the decrease
in HRT use solely attributable to fewer women who
initiate treatment, are women discontinuing treatment at
a high rate? Which women, long- or short-term users,
followed the advice to discontinue treatment? And is the
decline of use after the WHI study also evident in Euro-
pean countries?

The objective of the present study was to estimate the
extent and speed of diffusion of the new safety informa-
tion concerning HRT resulting from the WHI and MWS
into prescribing practice in the Netherlands and, more-
over, to assess the impact of revised clinical guidelines
on long-term HRT treatment.
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Methods

Setting

This study was performed with the InterAction database
(IADB), which contains prescription drug dispensing
data from community pharmacies in the northern and
eastern part of the Netherlands. The IADB covers all
prescriptions from an estimated population of 220 000
from 1994 to 1999, and was expanded to approximately
450 000 after 1999 [15, 16]. Each prescription record
contains information about the drug, date of dispensing,
amount dispensed, dose regimen and the prescribing
physician. All drugs are coded according to the Anatom-
ical Therapeutic Chemical (ATC) classification. Each
patient has a unique, though anonymous identifier. Date
of birth and gender of patients are available. Due to a
high patient-pharmacy commitment in the Netherlands
and sophisticated pharmacy software, the medication
records for each patient are virtually complete [17]. This
database comprises all prescriptions, regardless of insur-
ance or reimbursement status, apart from drugs dis-
pensed during hospitalizations. Note that almost all
HRT preparations are fully reimbursed. For transdermal
oestrogen/progestagen preparations a patient’s co-
payment is required.

Study population and design
All women aged 45-69 years, to whom at least one HRT
prescription was dispensed during the study period
1 January 2000 to 1 January 2004, were selected from
the IADB. Prescriptions for HRT were classified into
eight categories (Table 1). Prevalence of HRT prescrib-
ing was estimated per year (2000, 2001, 2002 and 2003)
and was defined as the number of women (aged 45-69)
to whom any HRT prescription was dispensed per 1000
women in the population covered by the IADB. Annual
prevalence was stratified per HRT category. In addition,
we calculated prevalence per 3 months (quarter) from
the 1st quarter in 2000 through the 4th quarter in 2003
stratified by HRT category and 5-year age categories.
Per quarter all women (aged 45-69) to whom a HRT
prescription was dispensed (‘index prescription’) were
either categorized as new user, switcher or continuous
user based on the use of HRT in the previous 12 months.
New users were defined as women, to whom a first HRT
prescription was dispensed, i.e. having no prescription
for HRT in the previous 12 months, despite being reg-
istered for at least 1 year in the IADB. Switchers were
women who had a prescription for a HRT preparation
from another category in the previous 12 months. Con-
tinuous users were women whose last HRT prescription
in the previous 12 months was from the same HRT cat-
egory. Data from 1999 were used to categorize HRT
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Table 1
HRT categories with type of progestagens
and oestrogens

Hormone category

Type of oestrogen

Type of progestagen

1. Oral oestrogens

2. Oral oestrogen/
progestagen
combinations

Estradiol (hemihydrate)
Estradiol (valerate)
Estriol

Ethinylestradiol
Conjugated oestrogens
Estradiol (hemihydrate)
Estradiol (valerate)
Conjugated oestrogens

Cyproteron (acetate)
Dydrogesteron
Norethisteron (acetate)

Medroxyprogesteron (acetate)

Medrogeston
Norgestrel
Dienogest
3. Transdermal Estradiol (hemihydrate) -
oestrogens
4. Transdermal Estradiol Levonorgestrel
oestrogen/progestagen Norethisteron (acetate)
combinations
5. Tibolon
6. Formulation with - Dydrogesteron
progestagens only Lynestrenol
(oral/injection) Norethisteron
Medroxyprogesteron
Progesteron
Medrogeston
7. Vaginal preparations Estradiol -
Estriol
Conjugated equine oestrogens
8. Other oestrogen Estradiol (hemihydrate) -
formulations Estradiol (valerate)
(nasal/implant/depot)
users for the year 2000. Per quarter the number of new 100 WHI MWS
users, switchers and continuous users among all HRT g 90| """~ _ : :
users during that quarter was calculated. S 80 K/\\/-—-/:*\.\-\—M
o 70 ' '
Results g 60 \\\\\\,\
The annual prevalence of HRT from 2000 through 2003 g 50 % N\
among women aged 45-69 is presented in Table 2. The g 40 i ~N
prevalence of prescribing of any HRT decreased signif- € 30+ ; ~3
icantly from 107/1000 [95% confidence interval (CI) s 20 ; ;
104, 110 per 1000] in 2000 to 87/1000 (95% CI1 84,89 & /1~
per 1000) in 2003. Regarding the HRT categories, apart 0 — M T MY -— Y- MY
from tibolon, vaginal preparations and other oestrogen S § § 2888888 § S 88 § § §
formulations, the annual prevalence in 2003 of all HRT o oo s s e oo
categories is lower compared with prior years. Figure 1 = gigyre 1

shows the course of HRT prevalence per quarter strati-
fied per 5-year age categories. We found the highest
prevalences of HRT prescribing in women aged 50-
60 years, being almost twice as high compared with
women in the 45-49 and 60-64 age category. Lowest
prevalences were found in women aged 65-69 years; in

Quarter prevalences of HRT prescribing per age category from 2000
through 2003 (expressed per 1000 women per age category). 45—49 yrs
(A); 50-54 yrs (M); 55-59 yrs (A); 60—64 yrs (+); 65-69 yrs (X)

Br J Clin Pharmacol 60:6 643



I A. Faber et al.

Table 2

Prevalence of HRT prescribing per category by women aged 45—69 from 2000 to 2003 (expressed per 1000 women of 45—

69 years old in study population)

Hormone category 2000 2001 2002 2003

1. Oral oestrogens 24.0 20.8 18.8 15.1
2. Oral oestrogen/progestagen combinations 28.7 29.5 30.4 243
3. Transdermal oestrogens 15.6 13.1 10.7 8.6
4. Transdermal oestrogen/progestagen combinations 1.5 1.3 1.3 0.9
5. Tibolon 8.9 9.2 9.3 8.7
6. Formulation with progestagens only (oral/injection) 23.4 21.2 19.6 16.4
7. Vaginal preparations 19.8 20.3 20.4 19.7
8. Other oestrogen formulations (nasal/implant/depot) 0.8 0.8 1.1 0.9
Any HRT 107.0 103.4 100.2 86.5
Total study population 56304 58870 57560 60542

this age group more than 50% of the prescribed HRT
preparations concerned vaginal preparations with
oestrogens. In all age groups the prevalence drops
sharply in the 3rd and 4th quarters of 2003, i.e. imme-
diately after the publication of the MWS. This decline
is most evident in women younger than 60. When we
compared HRT prevalence in the 4th with that in the 2nd
quarter of 2003 we noted in women aged 45-49, 50-54
and 55-59 a decrease of, respectively, 42%, 46% and
37%, while this decline is, respectively, 26% and 22%
in the group 60—64 and 65-69 age groups. Influence on
prescribing after publication of the WHI study in July
2002 is less clear, although the HRT prevalence in the
youngest age categories (4549 and 50-54) also shows
a decrease of, respectively, 15% and 9% in the 4th quar-
ter of 2002 (i.e. after publication of the WHI study)
compared with the 2nd quarter of 2002 (before the WHI
publication).

Quarter prevalences per HRT category between
January 2000 and January 2004 are presented in
Figure 2a,b. From January 2000 to July 2003 (just before
publication of the MWS) the prevalence of oral com-
bined oestrogen/progestagen and tibolon and vaginal
preparations remained relatively stable. However, in
case of oral oestrogen/progestagen combinations there
appears to be a sudden reduction in prescribing even
before the publication of the WMS. During the same
period between January 2000 and July 2003 the preva-
lence of oral oestrogens, transdermal oestrogens and
progestagens show a declining trend. For oral oestrogens
the prevalence decreased from about 16/1000 in 2000 to
approximately 11/1000 in the 2nd quarter of 2003.

Following the publication of MWS in August 2003,
prevalences of all HRT categories, except for vaginal
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preparations, declined through the last quarter of 2003.
For oral oestrogens as well as for transdermal oestro-
gens, the declining trend is stronger compared with the
period before August 2003. The decline in prevalence is
most evident for the combined oestrogen/progestagen
prescriptions. The quarter prevalence fell from around
18 per 1000 before the publication of the MWS to
around 8/1000 at the end of 2003.

In Figure 3 the total number of women per quarter
to whom HRT was prescribed is divided into new
users, switchers and continuers. After the publication
of the WHI study a small decrease is seen in the total
number of women receiving any HRT prescription
from above 3500 before the WHI study to around
3300 the year after. A sharp fall is visible after the
publication of the MWS in August 2003. We also esti-
mated the decrease in the number of women in the
three defined groups (new users, switchers or continu-
ers) by comparing the number of new users, switchers
and continuers in the 4th quarter of 2003 with that of
4th quarter of 2002. We estimated a fall of 25% among
switchers, 42% among continuers and 29% among
new users. Among the continuers in the 4th quarter of
2002, 55% had prescriptions for HRT of the same cat-
egory dispensed for longer than 3 years. This percent-
age was 53 in the 4th quarter of 2003, illustrating that
the proportion of long-term users did not decrease
after publication of the MWS and the new Dutch
guideline recommendations advising only a short-term
use of HRT. Among the small number of switchers a
diversity of switches between the different HRT cate-
gories occurred. No specific changes in patterns of
switch regimens during the study period could be
observed.
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Figure 2

(A) (top) and (B) (bottom). Prevalence of HRT prescribing per category
from January 2000 through December 2004. [Prevalence of transdermal
oestrogen/progestagen combinations (category 4) and other oestrogen
formulations (category 8) are not presented, due to very low numbers.]
A: Oral oestrogen/progestagen combinations ({J); formulations with
progestagen only (@®); tibolon (x). B: Oral oestrogens (M); transdermal
oestrogens (A); vaginal preparations (—)

Discussion

Our results based on population data of HRT use showed
a modest decline in HRT prescribing after the publica-
tion of the WHI study, whereas the release of results
from the MWS was followed by a dramatic fall in the
prescribing of HRT. The decreasing prevalence was
especially evident among the younger age groups and
was most pronounced among users of oestrogen/proge-
stagen combinations. However, the proportion of long-
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Figure 3

Number of HRT users (aged 45—69) per quarter from 2000 through
2003, classified as number of new users, switchers and continuers. Note
that for continuers and new users/switchers different Y-axes are used

term users (at least 3 years) did not decrease at all after
publication of the MWS in August 2003.

The overall prescribing of HRT in women aged 45—
69 in the Netherlands, being 10% in 2000-2002, is far
below the prevalence of HRT use reported in the USA
and UK. We found the highest prevalence among
women in the age group 50-54 years [18]. In the US,
data from 1995 show that approximately 38% of post-
menopausal women were taking HRT [19] and a recent
publication with data from 2002 (before publication of
the WHI) showed that 50% of white American women
reported to take HRT [12]. In the MWS a cumulative
prevalence is presented: 50% of UK postmenopausal
women reported they had ever used HRT [4]. Over a
period of 6 years we found in our database a cumulative
prevalence of 32%.

From January 2000 through the release of results of
the WHI study in July 2002, the prevalence of HRT
prescribing per quarter remained stable in the defined
age groups. Following publication of the WHI study,
which did not receive much media attention in the Neth-
erlands, a modest decline was visible in the 45-49 and
50-54 age groups. In contrast, the publication of the
British Million Women Study was followed by a sharp
decline in HRT prescribing. How can we explain this
substantial change in the prescribing of hormone ther-
apy in response to the MWS? Although our data cannot
directly address this question, several explanations are
possible. First, the publication of the MWS in the Lan-
cet was accompanied by an editorial written by two
Dutch GPs, both professors in Community Health. They

BrJ Clin Pharmacol | 60:6 | 645
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stated very clearly that the use of HRT should be dis-
couraged and that guidelines need to be rewritten.
Women who already use HRT should be advised about
stopping and if in case HRT was needed it should not
be used for longer than 3—-6 months [20]. Second, the
Dutch association of gynaecologists as well as the asso-
ciation of general practitioners reacted promptly to the
MWS with recommendations to prescribe HRT for as
short a period as possible [8, 9]. This change in guide-
lines was much discussed in several professional jour-
nals as well as well covered in women’s magazines.
Third, 40% of Dutch pharmacists supported GPs by
tracing long-term HRT users in their pharmacy com-
puter system and subsequently these women were pro-
actively approached and informed about the benefits and
risks and advised to stop hormone therapy [21]. Fourth,
in contrast to the WHI study, the MWS was accompa-
nied by excessive media attention in the Netherlands
directly after publication. On the day of the Lancet pub-
lication, six national daily newspapers discussed this
issue on their front page. The WHI study received atten-
tion only in scientific supplements of two national news-
papers. Fifth, the modest effect of the WHI study on
Dutch prescribing of HRT can also be explained by the
fact that the discussion at that time was focused on the
type of oestrogens. In the WHI study only conjugated
oestrogens were used, while in the Netherlands 30% of
HRT users received conjugated oestrogens [22]. Com-
ments in journals on the WHI study emphasized the
difference in the type of oestrogens used and concluded
that risks of conjugated oestrogens could not simply be
extrapolated to HRT strategies with estradiol. Sixth, the
results of the WHI could have had an unseen impact on
Dutch professional opinion about HRT use, which was
not translated into action until the release of the MWS.
Despite the recommendations by the associations of
gynaecologists and general practitioners that especially
long-term HRT use should be discouraged, the propor-
tion of long-term users did not change after the publi-
cation of the MWS.

Limitations

A shortcoming of our study is that at the time of this
analysis, data were available for only 4 months after the
publication of the MWS, which implied no time series
analysis could be performed to confirm trends statisti-
cally in time. Longer follow-up data may be needed to
establish whether the decline shown is sustainable or
only temporary. Although it may not be clear whether
any observed changes in prescribing trends are due to
prescribing guidelines for health providers or patient
pressure for a reduction in prescribing as a result of
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media campaigns, nonetheless, we think our study dem-
onstrates the overall extent to which prescribing trends
have changed.

Conclusions

In contrast to publication of the WHI results, the release
of new safety information on HRT in the MWS in 2003
was followed by a dramatic fall in HRT prescribing in
the Netherlands.

Despite the new recommendation that long-term HRT
use should be discouraged, the proportion of long-term
users did not change after the publication of the MWS.
The decreased prescribing of HRT can be attributed
mainly to fewer patients initiating treatment and stop-
ping of patients who recently initiated therapy.
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