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ORIGINAL ARTICLE
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ABSTRACT
Objective: This study aimed to evaluate the efficacy and safety of oral ultra-low-dose continuous com-
bination of 17b-estradiol (17b-E2) and norethisterone acetate (NETA) in postmenopausal Brazilian
women.
Methods: Postmenopausal women (age 45–60 years) with amenorrhea >12months and intact uterus,
with moderate to severe vasomotor symptoms, were included. The vasomotor symptoms and endo-
metrial bleeding were evaluated by a daily diary for 24weeks, and the women were assessed at base-
line and endpoint.
Results: A total of 118 women were included. The group treated with 0.5mg 17b-E2/0.1mg NETA
(n¼ 58) showed a percentage reduction of 77.1% in the frequency of vasomotor symptoms versus
49.9% in the placebo group (n¼ 60) (p¼ 0.0001). The severity score showed a reduction in the treat-
ment group when compared to the placebo (p< 0.0001). The adverse events were comparable
between the groups; however, in the 0.5mg 17b-E2/0.1mg NETA group there were more complaints
of vaginal bleeding; despite that, in most cycles in both treatment groups, more than 80% of women
experienced amenorrhea.
Conclusions: The combination of 0.5mg 17b-E2/0.1mg NETA in a continuous combination regimen
was shown to be effective in reducing the frequency and severity of vasomotor symptoms in Brazilian
postmenopausal women.
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Introduction

Despite several controversies over the last decade, menopause
hormone therapy (HT) is considered the most effective treat-
ment for symptoms due to ovarian failure, and the benefits
outweigh the risks for most symptomatic women aged
younger than 60years or within 10years of postmenopause
[1–4]. Vasomotor symptoms are the most common symptoms
and affect most postmenopausal women and, although their
severity, frequency and duration vary widely, they may affect
the quality of life when they are moderate to severe [5]. The
efficacy of HT in the relief of vasomotor symptoms is well
established, being considered the most effective treatment in
perimenopausal and postmenopausal women [2,4]. A review
study by the Cochrane Library assessing the efficacy of HT in
the treatment of hot flushes included 24 clinical trials and
showed a reduction of 75% in the frequency and 87% in the

severity of symptoms, when compared to a placebo, regard-
less of the addition of progestin. The reduction of symptom-
atology with placebo was on average 30% [6]. A meta-analysis
assessed the effect of estrogen therapy when compared to a
placebo and showed a reduction of �16.8 in the weekly num-
ber of hot flushes using oral 17b-estradiol (17b-E2) [7]. Most
data about HT and vasomotor symptoms are based on con-
ventional estrogen doses; however, therapies with low doses
are effective in symptom relief and are associated with a
lower occurrence of vaginal bleeding and mastalgia [8,9].

The safety and tolerability of therapeutic agents should
be considered against their clinical efficacy [9]. The use of
the lowest therapeutic dose remains an essential principle in
clinical practice. As a result, the current guidelines recom-
mend the use of the lowest effective dose of HT [1–4]. The
available evidence suggests that lower doses of HT may be
well tolerated and have fewer adverse effects than standard
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doses. The use of a lower estrogen dose can also reduce the
progestin dose required for endometrial protection. For this
study, we defined the doses following the Italian Consensus
Statement inspired by the Global Consensus on Menopausal
Hormone Therapy in 2013 and 2016 by leading global meno-
pause societies: an oral low dose of 1mg/day 17b-E2 and an
oral ultra-low dose of 0.5mg/day 17b-E2 [10]. The recom-
mendation is to individualize HT by using the lowest dose
aimed at a reduction of side effects without affecting the
relief of vasomotor symptoms [3]. A study investigating the
efficacy of viable oral doses of 0.25–2mg/day 17b-E2 showed
that at least 0.5mg of estradiol/day is required to signifi-
cantly reduce vasomotor symptoms [11]. Thus, the ultra-low
dose of HT may be enough to reach this goal in perhaps
one out of two women, while others require a higher initial
hormone dose [12,13].

HT in combination with an ultra-low dose of 0.5mg 17b-E2
and 0.1mg norethisterone acetate (NETA) as a first-line oral
option has shown to be effective, with high tolerability and
safety [12]. A study assessing 577 postmenopausal women
has shown a significant reduction of moderate to severe vaso-
motor symptoms with an ultra-low dose of 0.5mg 17b-
E2/0.1mg NETA or 0.5mg 17b-E2/0.25mg NETA from 3 weeks
of treatment when compared to placebo [14]. The rate of
amenorrhea was approximately 90% after 6 months of treat-
ment, and there were no significant changes in the mean
endometrial thickness [15]. The bleeding pattern with an
ultra-low dose of 0.5mg 17b-E2/0.1mg NETA was assessed in
a prospective study involving 169 postmenopausal women
with a 52-week follow-up. The cumulative rates of amenorrhea
were 67% in the first 3 months and 84% in the last months of
follow-up. This low occurrence of bleeding-related adverse
events, together with the beneficial effects on vasomotor
symptoms, may promote treatment adherence [16].

For many women, the ultra-low dose may be sufficient to
decrease vasomotor symptoms [12]. Thus, HT in combination
with an ultra-low dose increases the possibility to individual-
ize treatment for postmenopausal women. In a review study,
Stute et al. consider that, aimed at reducing hormone expos-
ure, the prescription of an ultra-low dose of HT could be
considered 2–3 years after menopause [13]. Also, the change
from low dose to ultra-low dose may be an alternative to
reduce the hormone dose without compromising the relief
of vasomotor symptoms [13]. Based on this, the main pur-
pose of this study was to evaluate the efficacy and safety of
oral HT in combination with an ultra-low dose of 0.5mg 17b-
E2/0.1mg NETA in Brazilian postmenopausal women. Thus,
the study had as its primary objective the evaluation of the
improvement of vasomotor symptoms with the use of ultra-
low-dose HT in postmenopausal Brazilian women, in addition
to aspects related to safety, through the evaluation of clinical
and laboratory parameters.

Methods

Study design and sample selection

A multicenter, double-blind, placebo-controlled, randomized
clinical trial was conducted to evaluate the effect of the

combination of 0.5mg 17b-E2/0.1mg NETA. A total of 118
women were treated in seven Brazilian sites.

Healthy women, aged between 45 and 60 years, non-hys-
terectomized and who experienced at least seven moderate
or severe hot flushes per day or 50 per week during the
screening period were enrolled. The menopausal status was
defined by amenorrhea of more than 12months and serum
follicle stimulating hormone values �30 mIU/ml and
E2� 30 pg/ml. The exclusion criteria included a history of
coronary and cerebrovascular disease; venous thrombo-
embolic disease; clinical severe depression episodes, thyroid
dysfunction, hyperprolactinemia, endometrial hyperplasia or
endometrial cancer; vaginal bleeding of unknown cause or
endometrial thickening; breast cancer or precursor lesion for
breast cancer; decompensated liver disease or gallbladder
disease; systemic erythematosus lupus; estrogen-related
migraine; uncontrolled systolic blood pressure (>150mmHg
or diastolic blood pressure >90mmHg); body mass index
<19 kg/m2 or >35 kg/m2; smoking >20 cigarettes; alcohol or
drug addiction; and women treated with oral or non-oral HT
within the last 3 months or with drugs with known effects
on vasomotor symptoms, such as serotonin-noradrenaline
reuptake inhibitors, clonidine, gabapentin, tibolone, methyl-
dopa and phytoestrogens within the last 30 days. The Project
was approved by the Research Ethics Committee of all partic-
ipating sites and was conducted following the ethical stand-
ards outlined in the Helsinki Declaration (1983).

The study was registered and approved by the
International Standard Randomized Controlled Trial Number
(ISRCTN) under registration number 76005731.

Randomization and intervention protocol

After the initial screening, women were randomly random-
ized at a 1:1 ratio to one of the two intervention groups:
0.5mg 17b-E2/0.1mg NETA, the treatment group (n¼ 58); or
placebo (n¼ 60) (Figure 1). The treatment consisted of tab-
lets taken by oral route once daily for 24weeks. For the
assessment of treatment adherence, participants were
instructed to bring the used or unused packages at each
return. The minimum acceptable treatment adherence was
80% and the follow-up period was 24weeks with clinical
assessments at baseline and after 12 and 24weeks.

Evaluation of effectiveness and adherence

The primary clinical efficacy endpoint was the average
change in frequency and severity of vasomotor symptoms
recorded in the participant’s diary between baseline and
after 24-week treatment when compared to placebo. The
participants had a 3-week screening period, followed by a
24-week treatment period. Throughout this period, the par-
ticipants were instructed to fill out a daily diary with informa-
tion regarding the number and severity of vasomotor
symptoms (hot flushes) during the research. The symptoms
were defined as mild, feeling hot with no sweat; moderate,
feeling hot with sweating without interfering with activities;
severe, feeling hot with sweating that prevents any activities
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at the time [17]. The hot flush weekly weighted score was
calculated according to the severity of hot flushes. We multi-
plied the number of mild hot flushes by factor one, the num-
ber of moderate hot flushes by factor two and the number
of severe hot flushes by factor three, weekly [11].

The secondary efficacy endpoint evaluated the effects of
treatment on bone turnover markers in postmenopausal
women, vaginal atrophy symptoms and the Vaginal
Maturation Index by cytology analysis of vaginal epithelium
at baseline and after 12 and 24weeks. A detailed analysis of
the effects on bone turnover markers was published by
Costa-Paiva et al. [18].

Evaluation of safety

Clinical (pressure and weight range and vaginal bleeding)
and laboratory parameters were included, in addition to the
analysis of adverse events during the study and blood pres-
sure was measured at all visits. For anthropometric evalu-
ation, the weight, height and body mass index were
measured according to The World Health Organization 2002
criteria.

An evaluation of metabolic safety was performed concern-
ing complete blood count. The evaluation of thyroid-stimu-
lating hormone and glycated hemoglobin was performed
only at the beginning of treatment. Evaluations were per-
formed in the morning, before and after 12 and 24weeks of
treatment. Analyses were performed using Sysmex XE-2100D,
Variant II Turbo–Biorad, Modular E170, Centaur and Advia
2400 equipment.

Safety was also assessed by analyzing the data obtained
in clinical, physical examination, blood pressure measure-
ment, weight, gynecological examination and laboratory
tests, mammography, cervical pap smear transvaginal ultra-
sound and the analysis of the adverse events occurring dur-
ing the study.

From the notes in the participant diary, a standard ana-
lysis was conducted for bleeding. This analysis comprised the
presence or absence of bleeding or menstrual spotting and
its duration during treatment, comparing both intervention
groups. Bleeding was defined as the presence of vaginal
bleeding requiring the use of a sanitary napkin and spotting
as vaginal bleeding not requiring the use of a sanitary nap-
kin (except for a panty liner).

Statistical analysis

The sample size calculation was based on the study by
Panay et al. that showed a 29% reduction in the frequency
of vasomotor symptoms between baseline and after
12weeks of treatment with the combination of 0.5mg 17b-
E2/0.1mg NETA when compared to placebo [14]. A standard
deviation of 40% for the difference between the groups was
assumed, based on the results seen by Notelovitz and
Mattox [17]. Thus, considering the difference between values,
for a coefficient of 80% and an error margin of 5%, the sam-
ple size was estimated as at least 31 women per group.
Considering the loss to follow-up of approximately 50%, the
sample size used was 60 women per group. The statistical
analysis method used was the intention to treat (ITT).

Figure 1. Flow chart of participants included in the study. E2, 17b-estradiol; ITT, intention-to-treat; NETA, norethisterone acetate; PP, per protocol.
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Variables were assessed for distribution normality by the
Shapiro–Wilk test and for homogeneity by the Levene test.
For data analysis, the mean and standard deviation were cal-
culated for quantitative variables and the frequency and per-
centage for categorical variables. For variables with normal

distribution, the paired t-test was used to compare values
within the groups and the independent t-test was used to
compare means from independent groups. Categorical varia-
bles were compared using the chi-square test and the exact
Fisher test. The Mann–Whitney U-test and the Wilcoxon test
were conducted for non-parametric variables. In all tests, a
significance level of 5% or the corresponding p-value was
used. The analyses were conducted using Statistical Analysis
System (SAS) software, version 9.2.

Results

A total of 118 women were evaluated, at a mean age range
of 53 years, who were predominantly white, with no differen-
ces in demographics or clinical characteristics between the
groups (Table 1).

A significant reduction was seen in the frequency of vaso-
motor symptoms by the end of six treatment cycles with the
combination of an ultra-low dose of 0.5mg 17b-E2/0.1mg
NETA (Figure 2). HT therapy users had a 77.1% decrease in
the mean frequency of hot flushes to treatment start. On the
other hand, the placebo group had a reduction of 49.9%.
The difference was statistically significant (p¼ 0.0001).

After 4, 8, 12 and 24weeks from the treatment start, the
frequency of hot flushes was significantly lower in the treat-
ment group when compared to the placebo (p< 0.0001;
Figure 3).

In the analysis of the severity score of vasomotor symp-
toms, the percentage change in the severity of hot flushes
throughout the study in the ITT analysis population, a signifi-
cant reduction was seen in the treatment group when com-
pared to placebo (p< 0.0001), where the users of HT showed

Table 1. Demographic and clinical baseline characteristics of participants
according to treatment group.

Variable

E2 0.5mg 17b-E2
/0.1 mg NETA

(n¼ 58)
Placebo
(n¼ 60)

All
(n¼ 118) p-Value

Age (years)
Mean (±SD) 53.4 (4.0) 54.1 (3.7) 53.8 (3.9) 0.27a

Range 45–60 45–60 45–60
Race, n (%)
White 45 (77.6) 45 (75.0) 90 (76.3)
Black 6 (10.3) 9 (15.0) 15 (12.7) 0.900b

Asian 1 (1.7) 1 (1.7) 2 (1.7)
Other 6 (10.3) 5 (8.3) 11 (9.3)

Bodyweight (kg)
Mean (±SD) 69.0 (11.4) 68.9 (9.7) 68.9 (10.5) 0.830a

Range 48.7–98.0 50.0–98.0 48.7–98.0
Body mass index (kg/m2)
Mean (±SD) 27.2 (3.8) 27.6 (3.5) 27.4 (3.7) 0.620a

Range 20.5–35.1 21.4–34.8 20.5–35.1
Systolic blood pressure (mmHg)
Mean (±SD) 120.1 (10.3) 119.4 (11.4) 119.7 (10.9)
Range 100–150 90–150 90–150 0.670a

Diastolic blood pressure (mmHg)
Mean (±SD) 75.8 (7.0) 76.9 (8.1) 76.4 (7.6) 0.484a

Range 60–90 50–90 50–90
Estradiol (pg/ml)
Mean (±SD) 17.3 (6.7) 15.1 (5.1) 16.2 (6.0) 0.050a

FSH (mUI/ml)
Mean (±SD) 89.9 (32.5) 85.0 (26.6) 87.5 (29.6) 0.462a

Smokers, n (%) 11 (19.0) 12 (20.0) 23 (19.5) 0.887b

aStudent’s t-test.
bChi-square test.
17b-E2, 17b-estradiol; FSH, follicle stimulating hormone; NETA, norethisterone
acetate; SD, standard deviation.

Figure 2. Number of hot flushes per week before and at the end of treatment (intention-to-treat [ITT] analysis population). 17b-E2, 17b-estradiol; NETA, norethis-
terone acetate.
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significantly higher variation means than the placebo group
(Table 2 and Figure 4).

The significant effect of treatment response with 0.5mg
17b-E2/0.1mg NETA may also be shown, where increased
range means were seen at weeks 4, 8 and 12 when com-
pared to baseline (p< 0.0001 for all comparisons), increased

range means were seen at weeks 8 and 12 when compared
to week 4 (p¼ 0.0343 and p< 0.0001, respectively) and
increased range mean was seen at week 12 when compared
to week 8 (p< 0.0001).

Regarding the bleeding pattern, most women did not
show any bleeding in every cycle. The amenorrhea rate
(absence of bleeding and/or spotting) for treatment and pla-
cebo groups was 84.0% and 80.0%, respectively, for cycle 1;
86.4% and 88.2% for cycle 2; 79.2% and 77.6% for cycle 3;
85.1% and 86.0% for cycle 4; 78.7% and 92.0% for cycle 5;
and 85.4% and 85.7% for cycle 6.

The clinical parameters – weight, blood pressure and
gynecological aspects, such as vaginal and breast examina-
tions – were maintained stable throughout the evaluation
period, as well as the evaluated laboratory parameters.
Adverse events were reported in 28 women (49.1%) in the
17b-E2/NETA group and 26 (43.3%) in the placebo group.
Most adverse events were mild and not related to the medi-
cation. Adverse events that were experienced at a frequency
above 5% were headache, breast tenderness, increased vagi-
nal bleeding and hypercholesterolemia (see Supplementary
material). Two participants experienced severe adverse
effects, with one case of cholecystectomy in the treatment
group and one case of acute cholecystitis in the placebo
group, both with full recovery.

Discussion

According to the initial proposal, superiority was shown for
the combination of 0.5mg 17b-E2 and 0.1mg NETA in a con-
tinuous ultra-low-dose combination regimen by oral route in
the reduction of vasomotor symptom frequency. It is worth
emphasizing that a placebo has a non-negligible effect to
reduce the frequency of vasomotor symptoms, which is a
well-known effect [6]; however, the active treatment was
shown to be more effective, with greater symptom

Figure 3. Mean number of hot flushes by week in both groups (0.5mg 17b-estradiol [17b-E2]/0.1mg norethisterone acetate [NETA] and placebo group).
Intention-to-treat (ITT) analysis population.

Table 2. Severity score of vasomotor symptoms before and at end of treat-
ment (intention-to-treat [ITT] analysis population): hot flush weekly weighted
score.

Severity score of vasomotor symptoms
0.5mg 17b-E2
/ 0.1 mg NETA

Baseline (mean of 2weeks)
Mean (SD) 192 (60.8)
Median 181
Minimum–maximum 97.5–336
n 52

Cycle 1 (week 4)
Mean (SD) 87.4 (62.1)
Median 84
Minimum–maximum 0–242
n 49

Cycle 2 (week 8)
Mean (SD) 58.0 (67.0)
Median 42.0
Minimum–maximum 0–336
n 47

Cycle 3 (week 12)
Mean (SD) 49.9 (68.4)
Median 25.0
Minimum–maximum 0–336
n 49

Cycle 6 (week 24)
Mean (SD) 33.1 (70.4)
Median 9.0
Minimum–maximum 0–336
n 49

p-Valuea

Treatment� cycle interaction 0.369
Treatment <0.0001
Cycle <0.0001

aMixed model with repeated measures.
17b-E2, 17b-estradiol; NETA, norethisterone acetate; SD, standard deviation.
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reduction. It should be mentioned that this is the first study
with this ultra-low-dose regimen in Brazilian postmenopausal
women and that it confirms the efficacy seen in other stud-
ies [11,14].

An important point to be taken into consideration is that
the observational period of the frequency of vasomotor
symptoms was higher at baseline (2 weeks) than at the end
of treatment (1 week). This could have caused bias in the
results. Thus, a secondary analysis was performed where the
corrected frequency of vasomotor symptoms was considered
for 1 week, demonstrating a greater reduction of vasomotor
symptoms with HT, with a decrease of 77.1% in the ITT
population and 79.8% in the per-protocol population, versus
a reduction of 49.9% and 55.4%, respectively, in the placebo
group.

Although this is an ultra-low-dose regimen, the effect is
fast. Panay et al. found statistical significance in the reduc-
tion from week 3 [14]. In this study, we noted efficacy from
week 4, our first time point for symptom accountability. That
is, the superiority was already seen versus placebo in the first
treatment cycle.

Here, two analyses were also conducted: one considering
the frequency of symptoms within 2 weeks before treatment,
and the other considering the average of 2 weeks (i.e. by
correcting the observational period to be comparable to the
end of treatment). Both analyses showed symptom reduction
in the first treatment cycle.

The reduction of vasomotor symptom frequency is
important, but not sufficient; therefore, there is a need to
assess symptom severity as a secondary efficacy parameter
in this study. The results of our study are in line with the
CHOICE study, which showed a reduction in the frequency of
moderate and severe hot flushes with ultra-low-dose HT [14].
Moreover, Notelovitz et al. compared several doses of oral
17b-E2 to placebo and noted that 0.5mg was the lowest
effective dose for the relief of vasomotor symptoms [11].

The results showed the efficiency of symptom severity
since the first cycle. In the sixth cycle, HT reduced the
weighted score of weekly hot flushes to 85.8% in the ITT
population and 87.0% in the per-protocol population, versus
67.1% and 70.1%, respectively, for placebo, considered con-
cerning the corrected baseline evaluation.

HT was shown to be safe in this study, with an adverse
event rate similar to that in the placebo group (49.1% and
43.3%, respectively), with most events being mild and not
related to the medication. What draws attention is the higher
rate of vaginal bleeding in the hormone group, but this was
expected and is a common adverse effect in hormone treat-
ment of menopause. This was also seen in the study by
Sturdee et al. with an identical regimen of HT [15]. It is
important to note that, despite this, most women did not
experience bleeding and/or spotting in every cycle, with
amenorrhea rates varying between 78.7% and 86.4% in the
hormone group and from 77.6% to 92.0% in the placebo
group. Similarly, Mattsson et al. evaluated the same hormone
regimen in postmenopausal women, but through a non-com-
parative, non-interventional study showed that most women
continued to experience amenorrhea [16], analogous to our
results.

As the strengths of this study, we can highlight its dou-
ble-blind, randomized design, the evaluation of vasomotor
symptoms both in terms of frequency and severity, and the
use of daily diaries to avoid the loss of significant informa-
tion. On the other hand, some weaknesses may have
occurred. If, on the one hand, the use of a daily diary pre-
vents the loss of relevant information, it also requires the
participant’s involvement with the study and hampers the
participation of women with a lower educational level. As
mentioned before, the observational period for the fre-
quency of vasomotor symptoms was greater for baseline (2
weeks) than for the end of treatment (1 week), which could
be a reason for bias in the results; however, this was

Figure 4. Percentage change of hot flush weekly weighted score (HFWWS) at weeks 4, 8, 12 and 24 of treatment compared to baseline. Intention-to-treat (ITT)
analysis population. HFWWS ¼ (mild hot flushes � 1) þ (moderate hot flushes � 2) þ (severe hot flushes � 3). 17b-E2, 17b-estradiol; NETA, norethisterone
acetate.
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corrected by considering the mean frequency of vasomotor
symptoms for 1 week. As limitations of the study, we should
also consider the dropout rates and the ITT analysis, which
may have influenced some results; however, the results we
obtained are in line with the publications available using the
same hormone formulation.

Conclusions

Oral HT in a combination of 0.5mg 17b-E2 and 0.1mg NETA
in a continuous regimen was effective in reducing the fre-
quency and severity of vasomotor symptoms compared to
the placebo. Efficacy was demonstrated in week 4 of the
treatment.
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Brazil.

Potential conflict of interest A.M.C. is a medical consultant at
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