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ABSTRACT

This double-blind, randomized, multi-center study
compared the metabolic tolerance of a combined formula-
tion containing estradiol (E2) and trimegestone (TMG)
with a standard hormone replacement therapy (HRT)
containing estradiol valerate (EV) and norgestrel (NG).
Blood lipids, glucose and fibrinogen concentrations were
measured in the study which was conducted over 13
cycles, each of 28 days, and included 634 subjects in two
randomized groups. A total of 481 subjects completed the
study. The circulating concentrations of high density
lipoprotein (HDL), HDL2, HDL3 cholesterol and
apolipoprotein A1 were increased in the E2 + TMG
group and reduced in the EV + NG group. Total
cholesterol, low density lipoprotein (LDL) cholesterol,

apolipoprotein B and lipoprotein(a) concentrations were
decreased in both treatment groups; however, the reduc-
tion in LDL cholesterol was greater in the E2 + TMG
group. Similar lipid findings were found in a subgroup
that excluded subjects who had less than 3 months wash-
out from a previous HRT, who provided a blood sample
outside the day 17–28 window, or who were taking
beta-blockers or thiazide diuretics. Blood glucose concen-
trations were reduced slightly in both treatment groups. A
significant reduction in fibrinogen was also seen in both
groups over the course of the study. The changes in lipid
profile, especially HDL cholesterol, were more beneficial
in the E2 + TMG group in comparison with the
EV + NG group. This reflects the lack of androgenic
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action of trimegestone in comparison with norgestrel,
which exhibits an androgenic effect and prevents the
estrogen-induced increase in HDL cholesterol. The
results of the study suggest that the use of trimegestone in
combination with E2 may be preferable to norgestrel
because of the more favorable lipid profile.

INTRODUCTION

The loss of ovarian function at menopause and the
subsequent depletion of blood and tissue estrogen
levels have significant detrimental effects on risk
factors for cardiovascular disease. Several risk
factors for cardiovascular disease have been identi-
fied, of which the lipid profile, insulin resist-
ance and fibrinogen are considered particularly
significant.

According to epidemiological studies, estrogen
replacement therapy appeared to reduce the risk
rate for coronary heart disease in postmenopausal
women1. Of this cardioprotective effect, 30–50%
was attributed to a beneficial effect of estrogen on
lipid profile1. At the menopause, there is a detri-
mental change in lipid profile in which an increase
in low density lipoprotein (LDL) cholesterol and a
concurrent decrease in high density lipoprotein
(HDL) cholesterol are observed2. Estrogen
replacement therapy induces marked effects on
lipids and lipoproteins, reducing the circulating
concentration of LDL cholesterol and increasing
that of HDL cholesterol. These alterations were
considered to have a beneficial effect on the risk
of coronary heart disease3. However, in a pros-
pective, randomized, placebo-controlled study of
postmenopausal women with established coronary
disease (HERS), hormone replacement therapy
(HRT) did not reduce the rate of coronary heart
disease events4. Another prospective, randomized
trial (the Women’s Health Initiative) will provide
more information on the potential cardiovascular
protective effects of HRT in women without
coronary heart disease at baseline.

Alterations in glucose tolerance and hyper-
insulinemia resulting from insulin resistance may
also be significant risk factors for cardiovascular
disease. An overall reduction in insulin sensitivity
and secretion has been observed at menopause5.
The changes in glucose and insulin metabolism
may be implicated in the changes in lipid profile
associated with menopause and the predisposi-
tion to cardiovascular disease in postmenopausal

women6. Estrogen replacement therapy may
improve glucose tolerance and reduce insulin
resistance, although there is some conflicting
evidence5.

HRT is a well-established treatment for climac-
teric symptoms and osteoporosis, and may also
offer protection from the increased risk of cardio-
vascular disease. Current HRT includes both
estrogen and a progestogen, the latter to counter-
act the proliferative effect of estrogen on the
endometrium.

A new HRT preparation combines estradiol
with trimegestone. The latter compound, 17b-
[(S)-2-hydroxypropanoyl]-17-methyl estra-4,9
dien 3 one, is a novel norpregnane progestogen
that exhibits a favorable pharmacological profile. It
shows a high affinity for the progesterone receptor
and a potent progestomimetic activity, possesses no
androgenic, glucocorticoid or mineralocorticoid
activity, and neither has an affinity for the estrogen
receptor nor exhibits uterotrophic activity7.

Several studies have been performed to evaluate
the possible metabolic consequences of combining
a progestogen with estrogen in HRT for post-
menopausal women. Three such studies using
norethisterone, levonorgestrel or medroxy-
progesterone acetate have been consistent in
showing no untoward cardioprotective effects
resulting from the addition of a progestogen8–10.

The objective of this study was to assess the
potential differences in metabolic tolerance
between a formulation containing 2 mg estradiol
and 0.5 mg trimegestone and a standard HRT
containing 2 mg 17b-estradiol valerate and 0.5 mg
norgestrel (NG), over a 1-year period in post-
menopausal women.

MATERIALS AND METHODS

This randomized, double-blind, multicenter study
was designed to compare the effect of a combined
formulation containing estradiol and trimegestone
(E2 + TMG) with one containing estradiol
valerate and norgestrel (EV + NG) on metabolic
variables. The study was performed according to
local regulations, and European Community GCP
Guidelines (July 1991). Compliance with these
requirements also constituted conformity with the
ethical principles of the Declaration of Helsinki,
1964, as amended in South Africa (1996).

Metabolic tolerance of HRT using norgestrel or trimegestone Meuwissen et al.

156 Gynecological Endocrinology

D
ow

nl
oa

de
d 

by
 [

M
cM

as
te

r 
U

ni
ve

rs
ity

] 
at

 2
1:

18
 1

8 
A

pr
il 

20
16

 



Study population

A total of 634 postmenopausal women from 34 to
65 years of age were treated in 56 centers. Each
subject gave written informed consent of her
willingness to participate in the study. All women
included in the study had been amenorrheic for at
least 6 months, or had received HRT for at least
12 months, or had received HRT for less than 12
months but were amenorrheic for at least 6 months
before starting HRT. Other inclusion criteria
included an average of at least four hot flushes per
day, and follicle stimulating hormone (FSH) and
E2 levels within the postmenopausal range at visit 2
(screening). Exclusion criteria included hyster-
ectomy, severe endometriosis, large uterine
leiomyomata, known or suspected cancer of the
breast, genital tract or other estrogen-dependent
neoplasia, known pituitary tumor, history of
cerebrovascular or cardiovascular disease, or dia-
betes mellitus. In addition, subjects were excluded
from the study if they had endometrial hyperplasia,
endometrial polyp or endometrial carcinoma at
baseline endometrial biopsy. If the biopsy was
inadequate for assessment, endometrial thickness
by transvaginal ultrasound scan had to be less than
or equal to 5 mm to allow inclusion. Other exclu-
sion criteria were undiagnosed genital bleeding,
abnormal cervical smear, uncontrolled arterial
hypertension, thromboembolic disorders or
hyperlipidemia requiring lipid-lowering drugs.

Subjects were assigned randomly to two groups,
17b-estradiol (2 mg) and trimegestone 0.5 mg
(n = 320), and 17b-estradiol valerate (2 mg) and
norgestrel 0.5 mg (n = 314) (CyclocurÒ, Schering
AG, Berlin, Germany). Subjects received medica-
tion as follows:

E2 + TMG: one 2-mg 17b-estradiol tablet taken
orally on days 1–14 and one combined 2-mg
17b-estradiol + 0.5-mg trimegestone tablet taken
orally on days 15–28 of each 28-day cycle.

EV + NG: one placebo tablet taken orally on days
1–7, one 2-mg 17b-estradiol valerate tablet taken
orally on days 8–18, one combined 2-mg
17b-estradiol valerate tablet + 0.5-mg norgestrel
tablet taken orally on days 19–28 of each 28-day
cycle.

The washout period from a previous HRT was
at least 2 months.

The duration of the treatment for each subject
was 12 months (13 cycles each of 28 days) and the
duration of the study was 13–16 months involving
eight visits: three pretreatment visits for eligibility,
screening and inclusion respectively (visits 1–3),
one visit each in cycles 3, 6, 9 and 12 (visits 4–7),
and a post-treatment visit 2–3 weeks after dis-
continuation of treatment (visit 8).

Metabolic tests

The following metabolic tests were performed at
baseline and between days 17 and 28 in cycles 6
and 12: total cholesterol, triglycerides, HDL
cholesterol, LDL cholesterol, HDL cholesterol
subfractions (HDL2 and HDL3), apolipoproteins
A1 and B, lipoprotein(a), fasting blood glucose and
fibrinogen. Total cholesterol was measured
colorimetrically with a perioxidase/phenol-4-
aminophenazone reagent after enzymatic release of
bound cholesterol. Triglycerides were hydrolyzed
enzymatically to release glycerol, which was
oxidized and measured colorimetrically by a
peroxidase indicator reaction. HDL cholesterol
was measured as cholesterol remaining in the
supernatant after sample treatment with dextran
sulfate and magnesium to form insoluble com-
plexes of very low density lipoprotein (VLDL)
cholesterol and LDL cholesterol. The supernatant
containing HDL cholesterol was treated with addi-
tional dextran sulfate and magnesium to precipitate
HDL2 cholesterol, and HDL3 cholesterol remain-
ing in the supernatant was measured as cholesterol.
HDL2 cholesterol was calculated as the difference
between total HDL cholesterol and HDL3 choles-
terol. LDL cholesterol was estimated based upon
measurements of triglycerides, total cholesterol
and HDL cholesterol, and application of the
Friedewald calculation. Apolipoproteins A1 and B
were measured by rate nephelometry after treat-
ment with specific antibodies. Lipoprotein(a) was
quantitated by an automated immunoprecipitin
reaction following treatment with specific anti-
body. Glucose was measured by the hexokinase
method and fibrinogen by optical detection
using commercially available kits. Blood for these
laboratory tests was taken in the morning after a
12-h fast and after the subject had rested for 10 min
in a semi-recumbent position.

Metabolic tolerance of HRT using norgestrel or trimegestone Meuwissen et al.
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Statistical analysis

General characteristics at baseline (age, body mass
index, time since menopause) were compared
using one-way analysis of variance (ANOVA).
Withdrawals from the two groups were compared
using the Fisher’s exact test.

Baseline levels of lipids (total cholesterol, HDL
cholesterol, LDL cholesterol, triglycerides, HDL2
and HDL3 cholesterol and apolipoproteins A1
and B), glucose and fibrinogen were compared
between treatment groups by one-factor
ANOVA. Triglycerides and HDL2 cholesterol
were log transformed. Lipoprotein(a) was com-
pared between treatment groups using the
Wilcoxon test. For lipids (except lipoprotein(a)),
glucose and fibrinogen, differences from base-
line were compared between groups using
analysis of covariance with repeated measurements
(cycles 6 and 12). The baseline values were entered
in the model. Adjustments for center and treat-
ment-by-center interaction were also made. In
case of non-significant treatment-by-center inter-
action, the interaction term was excluded from
the final model. Comparisons between base-
line and cycle 6, and baseline and cycle 12 were
then performed in each treatment group using
the paired t test. For lipoprotein(a), changes
from baseline were compared between groups

at cycle 6 and cycle 12 using the Wilcoxon test,
and comparisons within groups used the signed
rank test.

RESULTS

A total of 634 subjects were randomized to receive
either E2 + TMG (320 subjects) or EV + NG
(314 subjects). Of these, 246 (76.9%) in the
E2 + TMG group and 235 (74.8%) in the
EV + NG group completed the study. The most
common reason for withdrawal was adverse
events, which accounted for 48 and 37 subjects in
the E2 + TMG and EV + NG groups, respec-
tively. The mean age of the subjects was slightly
higher in the EV + NG group (53.3 years)
compared to the E2 + TMG group (52.6 years)
(Table 1). Mean body mass indexes and times since
menopause were similar in the two groups.

Results for triglycerides and for cholesterol and
its subfractions are given in Table 2. Over the
course of the study, there was a small, statistically
significant increase in triglycerides in the
E2 + TMG group, which reached a maximum of
19% above baseline at cycle 12. In the EV + NG
group, levels of triglycerides significantly decreased
from baseline, values at cycles 6 and 12 being
approximately 23% lower. The difference between

Metabolic tolerance of HRT using norgestrel or trimegestone Meuwissen et al.
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Parameter E2 + TMG EV + NG

Number of subjects treated
Age (years)
Height (cm)
Weight (kg)
Body mass index (kg/m2)

320
52.6 ± 4.6

163.7 ± 6.4
67.8 ± 9.7
25.3 ± 3.5

314
53.3 ± 5.3

163.0 ± 6.1
66.3 ± 9.1
25.0 ± 3.1

Menopausal history
Menopause duration

< 6 months
6 months–1 year
1 year–2 years
³ 2 years

Previous HRT
no
yes

Time since stopping (days)

7 (2.2%)
45 (14.1%)
81 (25.3%)

187 (58.4%)

145 (45.3%)
175 (54.7%)
236.5 ± 254.4

8 (2.5%)
37 (11.8%)
63 (20.1%)

206 (65.6%)

132 (42.0%)
182 (58.0%)
223.3 ± 373.0

E2 + TMG, 17b-estradiol (2 mg) + trimegestone (0.5 mg); EV + NG, estradiol valerate (2 mg) + norgestrel
(0.5 mg)

Table 1 Demographic characteristics and menopausal history. Data are presented as mean ± SD or number and
percentage
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the treatment groups was statistically significant
(p = 0.0001).

Both treatment groups showed a statistically
significant decrease in mean total cholesterol from
baseline to cycles 6 and 12, reaching values of
8% below baseline in the E2 + TMG group, and
10% in the EV + NG group at cycle 12. The differ-
ence between the treatment groups was statistically
significant (p = 0.005).

LDL cholesterol decreased significantly from
baseline to cycles 6 and 12 in both treatment
groups, but the greatest reduction was seen in the
E2 + TMG group and was approximately 15%
below baseline at cycles 6 and 12. In contrast, levels
in the EV + NG group were decreased by 7% over
the course of the study. The difference between

the treatment groups was statistically significant
(p = 0.0001).

There was a statistically significant increase in
HDL cholesterol from baseline to cycles 6 and 12
(+7% and +11%) in the E2 + TMG group, and a
statistically significant decrease from baseline to
cycles 6 and 12 (-15% and -9%) in the EV + NG
group; the difference between the treatment
groups was significant (p = 0.0001). As shown in
Table 2, HDL2 and HDL3 cholesterol showed the
same pattern of changes as for HDL cholesterol,
with increases in the E2 + TMG group and reduc-
tions in the EV + NG group. These differences
between the treatment groups were significant
(p = 0.0001). The E2 + TMG combination
mainly raised the HDL2 subfraction.

Metabolic tolerance of HRT using norgestrel or trimegestone Meuwissen et al.
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E2 + TMG EV + NG

Triglycerides (mmol/l)
Baseline
Cycle 6
Cycle 12

1.1
0.04 (13.9%)*
0.07 (19.0%)**

1.14
-0.32 (-22.3%)**
-0.33 (-23.1%)**

Total cholesterol (mmol/l)
Baseline
Cycle 6
Cycle 12

6.09
-0.66 (-10.1%)**
-0.52 (-7.8%)**

6.03
-0.78 (-12.0%)**
-0.68 (-10.2%)**

LDL cholesterol (mmol/l)
Baseline
Cycle 6
Cycle 12

3.48
-0.56 (-13.6%)**
-0.59 (-15.1%)**

3.47
-0.31 (-7.3%)**
-0.29 (-7.0%)**

HDL cholesterol (mmol/l)
Baseline
Cycle 6
Cycle 12

1.59
0.08 (6.8%)**
0.15 (11.3%)**

1.62
-0.24 (-14.6%)**
-0.16 (-9.3%)**

HDL2 cholesterol (mmol/l)
Baseline
Cycle 6
Cycle 12

0.38
0.08 (60.7%)**
0.11 (68.6%)**

0.39
-0.13 (-25.8%)**
-0.08 (-6.2%)**

HDL3 cholesterol (mmol/l)
Baseline
Cycle 6
Cycle 12

1.22
-0.01 (1.2%)
0.05 (5.0%)**

1.23
-0.12 (-8.6%)**
-0.08 (-6.0%)**

Within group comparisons for cycles 6 and 12: comparisons to baseline, paired t test: *, p < 0.05; **, p < 0.01
Between group comparisons: covariance analysis, treatment effect: p = 0.0001 for all parameters except total
cholesterol (p = 0.0049)
E2 + TMG, 17b-estradiol (2 mg) + trimegestone (0.5 mg); EV + NG, estradiol valerate (2 mg) + norgestrel
(0.5 mg)

Table 2 Blood concentrations of triglycerides, total cholesterol, LDL cholesterol and HDL cholesterol. Data are
presented as mean at baseline and mean absolute and % change from baseline after 6 and 12 cycles of treatment
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With respect to lipoproteins, there was a statisti-
cally significant increase in apolipoprotein A1
from baseline to cycle 6 (+6%) but not cycle 12
in the E2 + TMG group. In contrast, a statistically
significant decrease from baseline to cycles 6 and 12
(-13% and -15%) was observed in the EV + NG
group (Table 3). The difference between the
treatment groups was statistically significant
(p = 0.0001). Mean apolipoprotein B levels were
statistically significantly reduced from baseline to
cycles 6 and 12 in both treatment groups, reaching
a maximum of 7% below baseline in the
E2 + TMG group and EV + NG groups. A statis-
tically significant reduction in lipoprotein(a) from
baseline to cycles 6 and 12 was also seen in both
treatment groups. There were no statistically
significant differences between the treatment
groups with respect to either apolipoprotein B
or lipoprotein(a).

Analysis of lipid profiles was also performed in a
subgroup of subjects who had had a washout
period of 3 months from a previous HRT, pro-
vided a blood sample between days 17 and 28 of
the treatment cycle, and were not on medications,
including beta-blockers or thiazide diuretics.
This subgroup comprised 164 subjects in the
E2 + TMG group and 155 subjects in the
EV + NG group. The findings were similar to
those obtained in the full analysis.

Small reductions from baseline in blood glucose
concentrations were seen in both treatment
groups, as shown in Table 4. They ranged from
-0.02 to -0.05 mmol/l in the E2 + TMG group
and from -0.04 to -0.06 mmol/l in the EV + NG
group. The only reduction from baseline that

Metabolic tolerance of HRT using norgestrel or trimegestone Meuwissen et al.
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E2 + TMG EV + NG

Apolipoprotein A (g/l)
Baseline
Cycle 6
Cycle 12

1.65
0.08 (6.3%)*

-0.01 (1.3%)

1.64
-0.22 (-12.8%)*
-0.27 (-15.4%)*

Apolipoprotein B (g/l)
Baseline
Cycle 6
Cycle 12

1.15
-0.1 (-7.0%)*
-0.09 (-7.1%)*

1.14
-0.08 (-5.8%)*
-0.09 (-6.9%)*

Lipoprotein(a) (mg/dl)
Baseline
Cycle 6
Cycle 12

21.19
-3.43 (-9.6%)*
-3.09 (-8.1%)*

21.59
-4.24 (-12.0%)*
-3.38 (-7.3%)*

Within group comparisons for cycles 6 and 12: comparisons to baseline, paired t test: *, p < 0.01
Between group comparisons: covariance analysis, treatment effect: p = 0.0001 (apolipoprotein A1); p = 0.8144
(apolipoprotein B); p = 0.1237 for cycle 6 and p = 0.9348 for cycle 12 (lipoprotein(a))
E2 + TMG, 17b-estradiol (2 mg) + trimegestone (0.5 mg); EV + NG, estradiol valerate (2 mg) + norgestrel
(0.5 mg)

Table 3 Blood concentrations of apolipoprotein A1, apolipoprotein B and lipoprotein(a). Data are presented as
mean at baseline and mean absolute and % change from baseline after 6 and 12 cycles of treatment

E2 + TMG EV + NG

Glucose (mmol/l)
Baseline
Cycle 6
Cycle 12

5.37
-0.02
-0.05

5.46
-0.04
-0.06

Fibrinogen (g/l)
Baseline
Cycle 6
Cycle 12

3.33
-0.24*
-0.29*

3.32
-0.18*
-0.22*

Within group comparisons for cycles 6 and 12:
comparisons to baseline, paired t test: *p < 0.001
Between group comparisons: covariance analysis,
treatment effect: p = 0.0135 (glucose); p = 0.12
(fibrinogen)
E2 + TMG, 17b-estradiol (2 mg) + trimegestone
(0.5 mg); EV + NG, estradiol valerate (2 mg) +
norgestrel (0.5 mg)

Table 4 Blood concentrations of glucose and
fibrinogen. Data are presented as mean at baseline and
mean absolute change from baseline after 6 and 12
cycles of treatment
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achieved statistical significance was the value at
cycle 12 in the EV + NG group. There was a statis-
tically significant difference between the treatment
groups (p = 0.0135).

Fibrinogen levels decreased significantly and
similarly in both treatment groups at cycles 6 and
12, with a mean reduction ranging from -0.18 to
-0.29 g/l (Table 4).

DISCUSSION

The alterations in the circulating concentrations of
lipoproteins associated with the menopause are
consistent with an increased risk of developing
coronary heart disease2. Serum total cholesterol,
LDL cholesterol and triglyceride concentrations all
increase with age, and postmenopausal women
tend to have especially high concentrations. The
concentration of lipoprotein(a), an LDL-like
particle implicated in cardiovascular disease, also
increases. Changes in HDL cholesterol concentra-
tion are relatively small, but, within its subclasses,
there is a shift to smaller particles, consistent with
an increased coronary heart disease risk2.

It has been reported previously that oral estro-
gen therapy reduces LDL cholesterol and increases
HDL cholesterol3. HDL cholesterol protects
against cardiovascular disease, especially in
women11, and the increased HDL cholesterol
concentrations induced by oral estrogen therapy
might be a protective mechanism against the
increased risk of coronary heart disease that
follows menopause12.

In the present study, the comparison between
the two combination therapies showed that the
changes in lipid profile were more favorable in
the E2 + TMG group. There were increases in
HDL, HDL2, HDL3 cholesterol and apolipo-
protein A1 in the E2 + TMG group and a decrease
in these parameters in the EV + NG group.
Reductions in mean total cholesterol, LDL
cholesterol, apolipoprotein B and lipoprotein(a)
were seen in both treatment groups, with the
reduction in LDL cholesterol being greater in
the E2 + TMG group.

Similar lipid findings were found in a
subgroup that excluded subjects who had HRT

washout for less than 3 months, who provided a
sample outside the day 17–28 window or who
were taking beta-blockers or thiazide diuretics,
factors that might have had an impact on lipid
levels.

In combined therapy, lipid changes are
dependent on the relative estrogenic and andro-
genic potencies of the estrogen–progestogen com-
ponents. The difference in the lipid profiles
between the treatment groups in this study can be
explained by the properties of the two progesto-
gens used; norgestrel has an androgenic effect,
which prevents the estrogen-induced increase in
HDL cholesterol and even induces a decrease
in HDL cholesterol, and trimegestone, which
exhibits no androgenic effect7,13.

Estrogen therapy may reduce cardiovascular risk
in postmenopausal women by increasing HDL
cholesterol and decreasing LDL cholesterol. The
results of the present study suggest that the use of
trimegestone may be preferable to norgestrel in
combination with estradiol, because of the
improved lipid profile.

There was a small reduction in glucose levels
with both treatments. The biological significance
of this small decrease, however, is difficult to inter-
pret without data for glucose tolerance and circu-
lating insulin concentrations.

The present data also confirmed the beneficial
effects of hormonal replacement therapy on
fibrinogen levels. Increased fibrinogen levels have
been shown in the Framingham Study to be an
independent risk factor for myocardial infarction
and stroke14.

In conclusion, the changes in the lipid profile of
the subjects who were taking the estradiol plus
trimegestone combination were considered more
beneficial, in terms of a reduced cardiovascular
disease risk, than those of the subjects who were
taking estradiol valerate plus norgestrel.

ACKNOWLEDGEMENT

Trimegestone is the result of a joint development
program undertaken by Aventis and Wyeth-Ayerst
International.

Metabolic tolerance of HRT using norgestrel or trimegestone Meuwissen et al.

Gynecological Endocrinology 161

D
ow

nl
oa

de
d 

by
 [

M
cM

as
te

r 
U

ni
ve

rs
ity

] 
at

 2
1:

18
 1

8 
A

pr
il 

20
16

 



REFERENCES

1. Stampfer MJ, Colditz GA. Estrogen replacement
therapy and coronary heart disease: a quantitative
assessment of the epidemiologic evidence. Prevent
Med 1991;20:47–63

2. Stevenson JC, Crook D, Godsland IF. Influence of
age and menopause on serum lipids and lipo-
proteins in healthy women. Atherosclerosis 1993;98:
83–90

3. Lobo RA. Cardiovascular implications of estrogen
replacement therapy. Obstet Gynecol 1990;75
(Suppl):S18–25

4. Hulley S, Grady D, Bush T, et al. Randomized trial
of estrogen plus progestin for secondary prevention
of coronary heart disease in postmenopausal
women. J Am Med Assoc 1998;290:605–13

5. Godsland IF, Walton C, Stevenson JC. Carbo-
hydrate metabolism as a cardiovascular disease risk
factor – its relation to menopause and hormone
replacement therapy. In Samsioe G, ed. Cardio-
vascular Disease and HRT: New Perspectives.
Carnforth, UK: Parthenon Publishing, 1992:15–22

6. Collins P, Beale CM. The Cardioprotective Role of
HRT: a Clinical Update. Carnforth, UK: Parthenon
Publishing, 1996

7. Philibert D, Bouchoux F, Degryse M, Lecaque D,
Petit F, Gaillard M. The pharmacological profile of
a novel norpregnane progestin (trimegestone).
Gynecol Endocrinol 1999;13:316–26

8. Hunt K, Vessey M. Long-term surveillance of
mortality and cancer in women receiving

hormonal replacement therapy. Br J Obstet Gynaecol
1987;94:620–35

9. Persson I, Falkeborn M, Lithell H. The effect on
myocardial infarction (MI) risk of estrogen and
estrogen–progestin combinations. Presented at
the Sixth International Congress on the Menopause,
Bangkok, Thailand, October 1990:223 (abstr)

10. Nachtigall LE, Nachtigall RH, Nachtigall RD,
et al. Estrogen replacement therapy. II. A prospec-
tive study in the relationship to carcinoma and
cardiovascular and metabolic problems. Obstet
Gynecol 1979;54:74–9

11. Jacobs DR, Mebane IL, Bangdiwala SI, et al. High
density lipoprotein cholesterol as a predictor of
cardiovascular disease mortality in men and
women: the follow-up study of the Lipid Research
Clinics prevalence study. Am J Epidemiol 1990;
131:32–47

12. Bush TL, Barrett-Connor E, Cowan LD, et al.
Cardiovascular mortality and non-contraceptive
use of estrogen in women: results from Lipid
Research Clinics Program Follow-up Study. Circu-
lation 1987;75:1102–9

13. Tikkanen MJ. Estrogens, progestins and lipid
metabolism. Maturitas 1996;23S:S51–5

14. Gordon T, Kannel WB, Hjortland MC,
McNamara PM. Menopause and coronary heart
disease. The Framingham Study. Ann Intern Med
1978;89:157–61

Metabolic tolerance of HRT using norgestrel or trimegestone Meuwissen et al.

162 Gynecological Endocrinology

D
ow

nl
oa

de
d 

by
 [

M
cM

as
te

r 
U

ni
ve

rs
ity

] 
at

 2
1:

18
 1

8 
A

pr
il 

20
16

 


