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ABSTRACT 

Context and Objective: Cardiovascular diseases 
are the leading causes of death in postmenopau- 
sal women and dyslipidemia has important con- 
tributing factor. The objective of the study was 
to evaluate low-dose estrogen plus progestogen 
therapy (EPT) + simvastatin for vasomotor symp- 
toms and lipid and lipoprotein profiles. Design 
and Setting: Clinical trial was conducted in a 
private clinical research center. Methods: Two 
hundred forty symptommatic postmenopausal 
women with dyslipidemia were randomized to 
one of three treatment groups: A) 1 mg estradiol/ 
0.5 mg norethisterone acetate (E2/NETA) + 20 
mg simvastatin; B) E2/NETA + placebo; or C) 20 
mg simvastatin + placebo. Lipid and lipoprotein 
profiles and menopausal symptoms were evalu- 
ated after 16 weeks. Results: Total cholesterol, 
LDL cholesterol, non-HDL cholesterol decreased 
(P < 0.05) in all three groups, Apo-B/Apo-A1 and 
ApoB (P < 0.01) in groups A and C and TG and 
ApoA1 only in group A comparing baseline 
versus final. Comparing the groups, group B 
showed differences in relation to others in total  

cholesterol, non-HDL cholesterol, LDL choleste- 
rol, Apo B and ApoB/Apoa1 (P < 0.01). Relief of 
menopausal symptoms was better compared in 
A and B. Conclusions: Thus in postmenopausal 
women with dyslipidemia, the association of E2/ 
NETA low-dose with simvastatin relieved climac- 
teric symptoms similar to that observed with iso- 
lated E2/NETA and improved lipid and lipopro- 
tein profile similar to the isolated use of simvas- 
tatin. The use of E2/NETA alone decreased meno- 
pausal symptoms, but did not improve dyslipi- 
demia. 
 
Keywords: Dyslipidemia; Hormone Replacement 
Therapy; Lipoproteins; Simvastatin; Cardiovascular 
Diseases 

1. INTRODUCTION 

Menopause heralds a time of new challenges for wo- 
men, particularly with respect to the menopausal symp- 
toms that affect quality of life and the increased cardio-
vascular risk. The most prevalent of these symptoms are 
the hot flushes that affect more than 60% of menopausal 
women. At this same time, cardiovascular diseases (CVD) 
become the principal culprits responsible for mortality in 
women of this age-group [1,2]. 
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fective treatment for menopausal symptoms. Based on 
observational studies, HT was indicated for the primary 
and secondary prevention of CVD and was long recom- 
mended as the treatment of choice for menopausal wo- 
men [2-4]. Nevertheless, following interventional studies 
who questioned the benefits of replacement therapy for 
cardiovascular disease, [5,6] physicians became more re- 
luctant to prescribe this therapy, despite the methodolo- 
gical issues involved in these studies [7]. 

On the other hand, statins have been shown to repre- 
sent one of the good options in the therapeutic arsenal for 
cardiovascular disease [8-10]. Their capacity to combat 
dyslipidemia, together with their antiinflammatory and 
antioxidant effects that stabilize atheromatous plaques 
decreasing the likelihood of rupture, appear to be the 
principal mechanisms responsible for this beneficial ef- 
fect [11,12]. Nevertheless, it is not yet known whether this 
drug exerts any effect on menopausal symptoms. Various 
studies have shown the positive effect of HT on the lipid 
profile [13-16]. However, in view of the negative evi- 
dence on cardiovascular risk, this benefit does not sup- 
port the recommendation of HT for the primary preven- 
tion of CVD. 

Therefore, one of the options for the use of HT in 
symptomatic menopausal women with dyslipidemia with- 
out fear of increasing cardiovascular risk would be to as- 
sociate this therapy with a statin. It is believed that the 
result of this combination would be positive and would 
lead to a decrease in the risk of cardiovascular events 
such as acute myocardial infarction and cerebrovascular 
accidents in postmenopausal women. 

Fak et al. evaluated this drug combination and con- 
cluded that it was more effective than simvastatin alone 
for the treatment of hypercholesterolemia [15]. However, 
they used high-dose HRT and failed to evaluate cardio- 
vascular risk markers. To the best of our knowledge, 
there are no studies in the literature showing the benefits 
of low-dose HRT in association with simvastatin on lipid 
and lipoprotein profile. Therefore, the objective of the 
present study was to evaluate the effects of treatment 
with low-dose postmenopausal hormone therapy alone or 
in combination with simvastatin on lipids and lipopro- 
teins profile in symptomatic postmenopausal women. 

2. METHODS 

A prospective, parallel, randomized (1:1:1), double- 
blind, placebo-controlled study was conducted in a pri- 
vate clinical research center. All the procedures carried 
out in the study were previously approved by the insti- 
tute’s internal review board. All the participants signed 
an informed consent form prior to inclusion in the study. 

A total of 964 women from different primary care 

centers of São Paulo city recruited in the ISBEM’s (In- 
stituto de Saúde e BemEstar da Mulher) data base were 
invited to participate in the trial. Inclusion criteria con- 
sisted of: age 45 - 65 years, amenorrhea for ≥ 12 months, 
Kupperman Index (KI) ≥ 8 points (total possible score: 
51), and serum total cholesterol (TC) levels > 200 mg/dl 
and < 320 mg/dl or LDL > 130 mg/dl and < 190 mg/dl or 
triglycerides (TG) between 150 mg/dl and 400 mg/dl. 

The exclusion criteria comprised: a) hysterectomized 
women; b) known hypersensitivity to simvastatin, estra- 
diol or norethisterone acetate; c) body mass index (BMI) 
≥ 35 kg/m2; d) cytological and colposcopic evidence of 
cervical atypia within the past 12 months; e) transvaginal 
ultrasonography performed within the past six months 
showing endometrial thickness > 10 mm; f) mammogra- 
phy within the previous six months classified as BI- 
RADS® 0, 4, 5 or 6; g) liver disease or ALT and AST le- 
vels above the upper limits of normal; h) diabetes melli- 
tus or fasting glucose ≥ 126 mg/dl; i) personal history of 
CVD or thromboembolism; j) previous or current hor- 
mone-dependent tumors; and k) uncontrolled hypothy- 
roidism (TSH > 5.0 µIU/ml). 

As shown in Figure 1, 242 of the women invited to 
participate in the study met the admission criteria and at- 
tended visit 1 (V1). Baseline KI and serum levels of TG, 
TC, HDL, LDL, TSH, apolipoproteins A1 and B (Apo- 
A1 and Apo-B), creatine kinase (CK), creatinine, glucose 
and transaminases were assessed. Next, the women were 
randomized and allocated to the treatment groups. 

Treatment was conducted over 16 weeks, with the wo- 
men visiting the clinic at 8 weeks (V2) and after the 16 
weeks of treatment (V3). The laboratory tests and the KI 
evaluation were repeated at V2 and V3. 

2.1. Treatment 

Medication used in the study consisted of: a tablet of 1 
mg estradiol/0.5 mg norethisterone acetate (E2/NETA) 
(Biolab Farmacêutica, São Paulo, Brazil) and a tablet of 
20 mg simvastatin (Biolab Farmacêutica, São Paulo, Bra- 
zil). The placebos (Biolab Farmacêutica, São Paulo, Bra- 
zil) used were identical to the active drugs in appearance, 
consistency, size, taste and smell. Patients were instruct- 
ed to take all medication at night. All patients were fol- 
lowed by a single physician who was responsible for the 
attendance at all visits.  

The patients included in the study were randomly as- 
signed to one of three treatment groups: Group A: pa- 
tients received E2/NETA + simvastatin; Group B: pa- 
tients received E2/NETA + the simvastatin placebo; and 
Group C: patients received the E2/NETA placebo + sim- 
vastatin. 

The adherence to study treatment was checked in all 
isits by counting the returned tablets. Those women  v    
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Figure 1. Flowchart of patients in the study. 
 
who failed to make use of three consecutive days or 
more and those who had a treatment adherence less than 
20% were excluded. 

HDL were spectrophotometrically enzymatic measured 
using Biosystem kits (Biosystems, Barcelona, Spain). 
LDL levels were obtained by subtracting TG divided by 
5 and HDL from the TC level (Friedwald’s formula). 
Turbidimetry was also used to quantify Apo-A1 and Apo- 
B (Biosystems, Barcelona, Spain).  

2.2. Efficacy Parameters 

The treatment was considered effective for menopau- 
sal symptoms when there was improvement in symptoms 
at final visit compared to baseline. The efficacy of the 
treatment on dyslipidemia was measured according to 
whether an improvement was found in the lipid profile, 
as shown by a reduction in TG, TC and LDL or an in- 
crease in HDL at the final visit compared to baseline. 
The efficacy of the treatment on the cardiovascular risk 
markers was determined by an increase in Apo-A1, a re- 
duction in Apo-B or a reduction in Apo-B/Apo A1 ratio 
when values at the final visit were compared with base- 
line. 

2.3. Randomization 

The randomization method was block randomization 
performed by Random Allocation Software, version 1.0.0, 
2004, in a single session. The women were randomized 
to the tree different groups (1:1:1) according to a list ge- 
nerated by the program. After the patients had been as- 
signed to the three groups, the order of random drug dis-
pensing was tested, also at a 5% level, using the Wald- 
Wolfowitz test. 

2.4. Calculation of Sample Size Blood samples were drawn in the morning after a 
12-hour fast at ISBEM by a trained nurse. The handling 
and storage of samples was done according to clinical 
laboratory’s guidelines. All the biochemical tests were 
assayed on Byosystems A15 autoanalyzer (Biosystems 
S.A, Costa Brava 30, Barcelona, Spain). Measurements 
of the creatine kinase, creatinine, glucose and transami- 
nases were performed by a Biosystemsturbidimetry assay 
(A15, Biosystems, Barcelona, Spain), while TC, TG and  

Sample size calculation used as a reference results of 
Hsia J. et al. study who noted a standard deviation of 40 
mg/dl total cholesterol [17]. Using the “Power and Sam- 
ple Size Program” software, version 2.1.31, Dupont and 
Plummer estimated that from a sample of 66 in each 
treatment group should identify a difference between 
groups in total cholesterol 24 mg/dl, with a power 80% 
and a type I error (alpha) of 1% [18]. Considering 20% 
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of drop-outs was considered an ideal of 80 patients per 
group. This sample also has the ability to detect an in- 
tragroup difference of 14 mg/dl in total cholesterol. 

2.5. Statistical Analysis 

The baseline data of all randomized patients were con- 
sidered in the final analysis (intention to treat analysis). 
However, in the evaluation of the efficacy of treatment, 
only the data from those women who had used the me- 
dication correctly at least 80% of the time were taken 
into consideration (per protocol analysis). 

To evaluate comparability between the treatment groups, 
within-group comparisons, the demographic characteris- 
tics, baseline anthropometric data and laboratory tests of 
the population were compared using analysis of variance 
(ANOVA).  

The KI was evaluated using analysis of variance for 
the mean of the variations between the basal visit versus 
V2 and basal versus final visit. ANOVA was followed 
by Tukey’s test to compare the baseline and final values 
of each group whenever ANOVA detected a difference 
between the groups. 

In addition, the frequency of adverse events was eva- 
luated per visit for each treatment group according to the 
number and percentage of patients with any adverse event 
or by the type of adverse event being evaluated. A sig- 
nificance level of 5% was adopted throughout the analy- 
sis. 

3. RESULTS 

As shown in the flowchart (Figure 1) from January 
2008 until March 2009 was selected 964 women and of 
these, only 242 met the eligibility criteria to participate. 
They were divided in group A (n = 80), group B (n = 80) 
and group C (n = 82). After the dropouts 66 women 
completed the study in group A, 54 in group B and 67 in 
group C. 

No significant differences were found between the 
three treatment groups in regard to the baseline clinical 
and laboratory characteristics of the patients (Table 1). 

In intention to treat analysis occurred a decreased sig- 
nificantly variation in TC, non-HDL and LDL choleste- 
rol levels in group B (P < 0.05) and in the groups A and 
C (P < 0.0001). In Apo-B levels and Apo-B/Apo-A1 ra- 
tio a decreased significantly occurred only in groups A 
and C (Table 2).  

In Table 2 Group A alone, mean Apo-A1 levels de- 
creased 16.3 mg/dl at the final evaluation, a reduction of 
10.4% compared to baseline (P < 0.01) and the TG de- 
crease 27.1 mg/dl (P < 0.05). A significant improvement 
in the cardiovascular markers Apo-B and the Apo-B/ 
Apo-A1 ratio at the end of the study in Group A (reduc- 
tions of 33.2% and 25%, respectively; P = 0.0001) and in 
Group C (reductions of 26.7%, P < 0.0001 and 33.3%, P 
< 0.01 respectively). There was no significant change in 
HDL in any of the groups. 

 
Table 1. Baseline clinical and laboratory characteristics of the three treatment groups. 

  Groups   

 A (n = 80) B (n = 80) C (n = 82)  

Variable Mean ± SD Mean ± SD Mean ± SD P-value 

Age (years) 55 ± 5 55 ± 5 56 ± 5 0.58 

Weight (kg) 67.2 ± 10.6 68.1 ± 10.6 66.7 ± 10.4 0.46 

Height (cm) 154 ± 7 156 ± 7 154 ± 6 0.26 

BMI (kg/m2) 28.2 ± 3.6 28.0 ± 3.5 28.0 ± 4.0 0.72 

Waistcircumference (cm) 98.2 ± 9.5 97.2 ± 9.5 96.6 ± 9.8 0.32 

TG (mg/dl) 140.1 ± 53.4 152 ± 77.5 138.9 ± 58.3 0.32 

TC (mg/dl) 233.2 ± 29 234.0 ± 31.2 234.6 ± 23.7 0.95 

HDL-C (mg/dl) 55.6 ± 17.2 51.5 ± 11.8 55.0 ± 13.6 0.15 

Non-HDL cholesterol (mg/dL) 177.6 ± 33.6 182.5 ± 33.3 179.5 ± 28.1 0.61 

LDL-C (mg/dl) 152 ± 27.0 151.5 ± 30.7 151.8 ± 27.7 0.98 

Apo-A1 (mg/dl) 156.6 ± 32.8 157.2 ± 37.0 152.6 ± 34.8 0.65 

Apo-B (mg/dl) 125.0 ± 27.1 125.5 ± 32.2 119.7 ± 23.6 0.33 

Apo-B/Apo-A1 0.83 ± 0.23 0.82 ± 0.24 0.89 ± 0.81 0.61 
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Table 2. Intention to treat analyses of lipid and lipoprotein profile at baseline and final visit. 

Variable Group Baseline Final P-value 

  n Mean ± SD n Mean ± SD  

A 80 144.1 ± 69.1 64 117.0 ± 87.3 <0.05 

B 80 152.3 ± 77.0 53 143.1 ± 74.1 0.5 TG (mg/dl) 

C 82 143.0 ± 70.6 66 126.8 ± 58.6 0.1 

A 80 236.0 ± 33.1 65 181.1 ± 44.6 <0.0001 

B 80 234.8 ± 31.9 53 221.5 ± 37.8 <0.05 TC (mg/dl) 

C 82 237.8 ± 22.8 67 186.9 ± 34.5 <0.0001 

A 80 54.3 ± 14.4 64 55.3 ± 24.4 0.7 

B 80 50.5 ± 10.6 52 53.7 ± 12.6 0.1 HDL-C (mg/dl) 

C 82 54.6 ± 12.7 67 58.0 ± 18.2 0.2 

A 80 181.6 ± 36.9 64 125.4 ± 44.4 <0.0001 

B 80 184.3 ± 33.4 52 168.0 ± 43.3 <0.05 Non-HDL cholesterol (mg/mL) 

C 82 183.3 ± 25.2 67 128.8 ± 42.6 <0.0001 

A 80 154.9 ± 26.8 65 104.8 ± 40.8 <0.0001 

B 80 153.8 ± 31.2 53 140.6 ± 39.9 <0.05 LDL- C (mg/dl) 

C 82 154.8 ± 23.7 67 105.9 ± 34.2 <0.0001 

A 80 156.6 ± 32.8 65 140.3 ± 28.7 <0.01 

B 80 157.2 ± 37.0 53 147.5 ± 26.5 0.1 Apo-A1 (mg/dl) 

C 82 152.6 ± 34.8 67 152.0 ± 22.0 0.9 

A 80 125.0 ± 27.1 65 83.1 ± 26.1 <0.0001 

B 80 125.5 ± 32.2 53 116.1 ± 29.8 0.1 Apo-B (mg/dl) 

C 82 119.7 ± 23.6 67 87.7 ± 25.0 <0.0001 

A 80 0.8 ± 0.2 65 0.6 ± 0.2 <0.0001 

B 80 0.8 ± 0.2 53 0.8 ± 0.3 0.8 Apo-B/Apo-A1 

C 82 0.9 ± 0.8 67 0.6 ± 0.2 <0.01 

 
As shown in Figure 2, the treatment regimens used in 

Groups A and C were more effective than that used in 
Group B for reducing levels of TC, non-HDL cholesterol, 
LDL, Apo-B (A versus B, P < 0.0001 and C versus B, P 
< 0.0001) and the Apo-B/Apo-A1 ratio (A versus B, P < 
0.0001 and C versus B, P = 0.005). There was any sig- 
nificantly variation between the groups A and C. 

Mean TG, HDL and Apo A1 levels did not vary sig- 
nificantly between the groups. However for HDL and 
Apo A1 it almost reached statistical significance (P = 
0.06) (Table 3). 

In Group A, there was a mean reduction in HDL of 
−2.27 ± 12.35 mg/dl, whereas in Group C a mean in- 
crease of 2.39 ± 9.46 mg/dl. The Apo-A1 cardiovascular 
risk marker decreased in both treatment groups; however, 

in Group A the mean reduction was −13.91 ± 28.93 mg/dl 
compared to −1.77 ± 33.77 mg/dl in Group C (Table 3). 

A better response in the KI was found in Groups A 
and B compared to C. The mean variations improvement 
in KI was already found at V2 when compared to base- 
line visit with a statistical significance between the groups 
(Figure 3). 

Vaginal Bleeding was the most frequent adverse event 
affecting 28% of randomized patients. It happens more 
frequently in the groups using HT, 41 women in group A 
and 24 in group B. Breast pain was a complaint for 
22.7% patients and also in the HT include groups. Non- 
specific pain occurred in 11.5%, mainly in the groups 
using Simvastatin. All other adverse events had a fre- 
quency less than 10%. 
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Figure 2. Median variations in TC, HDL-C, non-HDL 
cholesterol and Apo-B in per protocols analysis for each 
treatment group. 

 

 

Figure 3. Evaluation of the mean KI variation throughout 
the study in the different groups. 

4. DISCUSSION 

Combined treatment with simvastatin and EPT has al- 
ready been evaluated in other studies and reports on an 
improvement in lipid profiles have been convincing 
[15,19-21]. Prior to the Women’s Health Initiative (WHI) 
study, EPT had come to be considered an alternative or 
even a first line therapy for the treatment of hypercho- 
lesterolemia in menopausal women [13,14]. 

In view of the good therapeutic response achieved 
with this association and the concept of the lowest effec- 
tive therapeutic dose that was established following the 
WHI study, [22] the protocol of this present trial was de- 
signed to evaluate the use of simvastatin with low-dose 
EPT for the first time. 

In addition to having an abnormal lipid profile, all the 
groups in this sample population had BMI > 25 kg/m2 
and waist circumference > 88 cm at baseline, constituting 
a population at an increased risk of CVD. Nevertheless, 
since there was no statistically significant difference be- 
tween the groups at baseline, these variables did not af- 
fect the final results. 

Table 3. Comparison of the variations in lipid and lipoprotein 
profiles between the groups in the per protocol patients. 

Variable Group 
Mean 

Variation SD ANOVA

  mg/dL mg/dL A vs B vs C

A −20.90 73.86 

B −18.31 61.97 TG (mg/dl) 

C −12.85 59.13 

0.74 

A −54.35 43.92 

B −11.75 27.84 TC (mg/dl) 

C −49.88 32.20 

<0.0001*

A −2.27 12.35 

B 0.97 11.08 HDL (mg/dl) 

C 2.39 9.46 

0.06 

A −55.18 43.97 

B −16.59 35.86 
Non-HDL 

cholesterol (mg/dl)

C −52.27 32.87 

<0.0001*

A −48.85 42.98 

B −11.29 31.58 LDL (mg/dl) 

C −49.71 33.16 

<0.0001*

A −13.91 28.93 

B −8.33 27.47 Apo-A1 (mg/dl)

C −1.77 33.27 

0.06 

A −42.39 28.58 

B −8.26 17.35 Apo-B (mg/dl) 

C −36.92 25.64 

<0.0001*

A −0.23 0.21 

B −0.01 0.14 Apo-B/Apo-A1

C −0.35 0.85 

0.003* 

Group A n = 66, Group B n = 54 and Group C n = 67; *Tukey Kramer test 
not different for A X C. 

 
In the group of women using hormone therapy alone 

(B), significant changes occurred in TC, non-HDL and 
LDL cholesterol variables evaluated. There was a reduc- 
tion in TC and LDL levels of approximately 5% and 8%, 
respectively. This positive effect on lipid profiles is in 
agreement with reports in the literature. Samsioe et al. 
evaluated the lipid profile of women using the same dose 
and type of hormone therapy and reported a reduction of 
10.6% and 11.3% in TC and LDL, respectively [20]. The 
WHI study, which did not endorse EPT for the preven- 
tion of CVD, showed an improvement of 12.7% in LDL 
levels [6]. 
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The variation in HDL and Apo-A1 in the group of wo- 
men using EPT alone was not statistically significant in 
the present study. This is also in agreement with data 
published in the literature from studies in which NETA 
appeared to cancel out the effect of oral estrogen in in- 
creasing HDL levels [20,23]. On the other hand, when 
simvastatin was associated with EPT, significant impro- 
vements were found in serum levels of TC, LDL, non- 
HDL cholesterol, Apo-B and in the Apo-B/Apo-A1 ratio 
after 16 weeks of treatment. As expected, this also occur- 
red in the group of women using simvastatin alone (C). 

Comparison between groups shows that when EPT 
was associated with simvastatin, the benefits found with 
the use of simvastatin alone were preserved, thereby con- 
firming the potential of this therapeutic combination for 
the possible prevention of CVD in women with meno- 
pausal symptoms. 

The Scandinavian Simvastatin Survival Study (4S) 
was the first to evaluate the use of 20 mg of simvastatin 
for the secondary prevention of CVD. The results of this 
study showed a reduction of 42% in deaths from cardio- 
vascular events compared to the placebo group [12]. Con- 
sidering that in the present study, the association of EPT 
with simvastatin resulted in similar effects to those found 
with the use of simvastatin alone, it is reasonable to con- 
clude that this combination would also have a cardiopro- 
tective effect. 

Increased LDL levels represent a risk factor for CVD. 
Based on observational studies, a 1% reduction in LDL 
levels implies a 2% reduction in the risk of CVD [23]. In 
the present study, the users of EPT and simvastatin had a 
reduction of over 30% in this lipid. 

Levels of Apo-A1, an important component of HDL, 
decreased only in the treatment groups using EPT at the 
end of the study compared to baseline. In the group of 
women using simvastatin alone, this decrease was found 
to be irrelevant. This different behavior might explain the 
significant statistically trend of this variable in the be- 
tween group comparison. 

Comparisons between groups in HDL also show a 
trend of significance. In intention to treat’s analysis all 
groups had an increase in HDL levels. This was not re- 
peated in the evaluation of patients per protocols in which 
the group A showed a reduction while the other groups 
an increase. However, mean HDL levels failed to fall 
below 50 mg/dl, the value considered representative of a 
risk of CVD, at any point in the study and in any of the 
groups evaluated [25,26]. 

The explanation for the different behavior in HDL and 
Apo-A1 in the HT plus simvastatin treatment group is 
complex. It may be related to use of NETA. As previ- 
ously mentioned, studies with a high level of evidence 
have shown that the combination of NETA with estrogen 
may reduce or cancel the effect of this hormone, particu- 

larly on the HDL fraction of cholesterol [19,22,27]. This 
is a consequence of the drug’s androgenic profile and 
appears to be directly related to the dose used. The pre- 
sent study failed to contribute towards clarifying whether 
the effect derives from the progestogen or not, since there 
was no group treated with EPT that did not contain this 
progestogen or that included different progestogens. 

Recent studies have shown that the Apo-B/Apo-A1 ra- 
tio is a good predictor of risk of myocardial infarction 
and CVD, constituting a better indicator than the meas- 
urement of triglycerides and HDL alone [28-30]. In addi- 
tion to this index, Apo-B levels alone have also been 
shown to be significantly associated with an increased 
risk of CVD [26,29]. A statistically significant reduction 
was found in these two indicators, both in the users of 
simvastatin alone and in the group of women using EPT 
+ simvastatin. 

There was no statistically significant difference be- 
tween the association of EPT and simvastatin and EPT 
without concomitant use of simvastatin with regard to 
the improvement of menopausal symptoms. Therefore, it 
is reasonable to presume that simvastatin did not reduce 
the effects of HRT on these symptoms. 

The reduction in the KI in the group using simvastatin 
alone (C) may be a result of the placebo effect. A meta- 
analysis conducted by the Cochrane Library in 2004 in-
volving 24 clinical trials found that women using place- 
bo had a reduction of over 50% in the number of hot 
flashes [31]. No study in the literature has shown the ac- 
tual benefit of statins in treating any of the symptoms of 
the menopause. 

The main adverse events were related to the use of 
hormone therapy as vaginal bleeding and breast pain. 
These symptoms are common in women using hormone 
therapy and may be one reason for the greater number of 
patients discontinued in group B. Nonspecific pain oc- 
curred more in the group using simvastatin alone. Apart 
from these three adverse events the others were often less 
than 10%.  

Finally, the present study was limited to evaluating 
EPT that consisted of one single compound given by one 
single route of administration. There is a need to evaluate 
the effect of the association of simvastatin with other 
EPT regimens and using other routes of administration, 
including the use of other progestogens with metabolic 
profiles that differ from that of norethisterone. 

Cardiovascular risk is related to clinical conditions 
such as BMI, waist circumference, smoking, a sedentary 
lifestyle and type of diet. The present study failed to con- 
trol for any of these variables; however, the groups were 
similar at baseline with respect to all possible confound- 
ing variables. Another limitation is the fact that interme- 
diary risk markers rather than the occurrence of cardio- 
vascular events were evaluated. 
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One of the goals of hormone treatment in women with 
menopausal symptoms is to improve their quality of life 
and this was not one of the objectives of this study; 
therefore, the present results fail to provide any answer 
regarding whether the association of EPT and simvas- 
tatin has the same effect on quality of life as the use of 
EPT alone. 

5. CONCLUSION 

In conclusion, the association of E2/NETA low-dose 
simvastatin relieved climacteric symptoms similar to that 
observed with isolated E2/NETA and improved lipid and 
lipoprotein profile similar to the isolated use of simvas- 
tatin in, postmenopausal women with dyslipidemia. The 
use of E2/NETA without simvastatin decreased meno- 
pausal symptoms, but it was not as effective as the other 
treatments in improving dyslipidemia. 
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EPT—EstrogenplusProgestentherapy 
E2—Estradiol 
NETA—norethisterone 
CDV—Cardiovascular disease 
HT—Hormonetherapy 
HRT—HormoneReplacementTherapy 
BMI—Body Mass Index 

KI—Kupperman Index 
TC—Total Cholesterol 
LDL—Low density lipoprotein 
TG—Triglycerides 
HDL—High density lipoprotein 
ApoB—Apolipoprotein B 
Apo A1—Apoliprotein A1 
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