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Abstract

Aims: To evaluate the efficacy of estradiol in the treatment of menopausal hot flushes in women, quantify its efficacy character-
istics as well as the placebo effect, and explore the influencing factors to establish an efficacy scale for the development of drugs
for the treatment of menopausal hot flushes. Data and methods: A literature search was conducted to include clinical studies
on estradiol for the treatment of menopausal hot flushes. Data of demographics, dose, administration route and efficacy were
extracted and used to construct an efficacy model. Model simulations were used to obtain the efficacy in different populations
with different doses and administration routes. Results: Seventeen studies, including 17 groups of placebo (1698 subjects)
and 29 groups of estradiol (3013 subjects) with daily doses of estradiol ranging from 0.01 to 2 mg, were included. There were
significant effects of administration route (oral or transdermal), ethnicity (Caucasian or Asian) and duration of menopause on
model parameters. The efficacy was higher in non-Asians than in Asians, and weaker in menopausal women with > 60 weeks of
menopause than < 60 weeks. The placebo effect was higher for shorter menopause duration, with a time to ED50 of 3.15 weeks
for Asian and 1.96 weeks for non-Asians. Conclusion: The standard longitudinal efficacy scales of estradiol on menopausal
hot flushes were constructed, and no difference was found in the efficacy of estradiol in Asians and non-Asians. The standard

efficacy of estradiol in this study could inform the efficacy evaluation in new drug development.
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149 Potentially Relevant
studies identified and screened

51 studies retrieved for
detailed assessment

¥

98 abstracts excluded:

26 not treatment for hot flashes
23 no eligible treatment group
5 not placebo-controlled trial

1 not postmenopausal women

1 crossover trial without pre-
crossover data

6 not oral or transdermal (gel or
patch) estradiol

1 buccal administration of estradiol
1 intranasal estradiol

3 estradiol vaginal ring

1 transdermal spray

2 duplicate publication

17 trials were included in
model analysis

¥

34 studies excluded:

31 no available moderate to severe
hot flash data

2 not report transdermal delivering
doses

1 duplicate publication




Observed effective rate (%)

CWRES

_20 -

_40 -

_60 -

_80 -

=100

| | | | |
-100-80 -60 -40 -20

Individual predictions (%)

-80 -60 —40 -20

Population predictions (%)

Observed effective rate (%)

CWRES

_20 = o
k- O
40 N
°°° a'jﬂ
~60 b
' o
QO
_80 -
-100

-100-80 -60 -40 -20

Population predictions (%)

| | | |
10 15 20 25

Time (week)



preliminary.

y be

ved. Data ma

70560871 /v1 This a preprint and has not been peer review

doi.org/10.22541 /au.167950987

https:

served. No reuse without permission

The copyright holder is the author/funder. All rights

2023

Posted on 22 Mar

Effective rate (%)

10 15

20 25

Decrease (%)

-100 80 -60 -40

-20
|

Decrease (%)

-100 -80 -60 -40 -20

[]

T T T T T T
0 5 10 15 20 25
Time (week)




Oral Transdermal

o o
— placebo
— 0.25mg
2 — 0.5mg <4
1 N 1mg 1
—_ — 2mg -
SN € g4
g ! g !
3 3
o
g 8 g 8-
o Q
o o
0 @ —
1 1
o o
S | (=
1 T T T T T T 1 T T T T T
0 5 10 15 20 25 0 5 10 15 20
Time (week) Time (week)
Oral Transdermal
(=D =T
— placebo — placebo
— 0.25mg — 0.0125mg
2 — 0.5mg <4 — 0.025mg
! — 1mg ! — 0.05mg
—_ 2mg . 0.1mg
£ Q4 2 g
o ! o !
8 g
c 3 s 3 |
o G 2 0
[a] [=]
o o
@ @ -
I T
o o
IS (=
T T T T T T ‘|_ T T T T T
0 5 10 15 20 0 5 10 15 20
Time (week) Time (week)
Non-Asian Asian
o o
T T
o o
P P
o o
= ¢ g7
S g o
o ! S
8 8
fa $ o $
- - P i
1 1 1 1 1 1
< b T Pooroo
1 1 1 1 1 1 1 1
o : [ ' o : [ 1
o | i [ 1 S | 1 [ 1
| T T ! T 1 T T ! T
1e-04 1e-02 1e+00 1e+02 1e-04 1e-02 1e+00 1e+02
DOSE (mg) DOSE (ma)

Hosted file

Tablel.docx available at https://authorea.com/users/598613/articles/631112-efficacy-
evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-
analysis

Hosted file

Table2.docx available at https://authorea.com/users/598613/articles/631112-efficacy-


https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis

evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-
analysis

Hosted file

Table3.docx available at https://authorea.com/users/598613/articles/631112-efficacy-
evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-
analysis

Hosted file

Table4.docx available at https://authorea.com/users/598613/articles/631112-efficacy-
evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-
analysis


https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis
https://authorea.com/users/598613/articles/631112-efficacy-evaluation-of-estradiol-on-hot-flushes-in-postmenopausal-women-a-model-based-meta-analysis

