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Skin Rejuvenation in Women using Menopausal Hormone
Therapy: A Systematic Review and Meta-Analysis
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National Medical Research Center for Obstetrics, Gynecology and Perinatology Named after Academician V.I. Kulakov of the Ministry of
Healthcare of Russian Federation, Moscow, Russia, “Sechenov First Moscow State Medical University (Sechenov University), Moscow,
Russia

Objectives: To evaluate the effect of menopausal hormone therapy (MHT) on skin aging in menopausal women.

Methods: Studies were identified by searching PubMed, Cochrane Library, Google Scholar, and ClinicalTrials.gov databases using the
key words “hormone replacement therapy” AND “skin” AND “menopausal.” Studies that used and compared oral/transdermal MHT
with placebo or another type of treatment in menopausal women aged 45-55 years were selected.

Results: From 1,526 studies identified, 15 studies comprising 1,589 patients were included in the final analysis. Our meta-analysis
aimed to compare skin elasticity (standard [Std] mean difference = 0.28; 95% confidence interval [Cl], 0.03-0.54; P=0.03), skin thickness
(Std. mean difference = 1.27; 95% Cl, 0.88-1.66; P < 0.00001), collagen content (Std. mean difference = 2.01; 95% Cl, 1.42-2.61; P<
0.00001), and skin dryness (Std. mean difference = 0.15; 95% Cl, -0.05 to 0.35; P=0.14).

Conclusions: MHT increases elasticity and collagen content in the skin, thereby reducing the severity of wrinkles and increasing skin

thickness. Nevertheless, more well-conducted clinical trials are required to answer all questions in an evidence-based manner.
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INTRODUCTION

The skin is a complex organ that reflects general
health. However, there is little doubt that numerous
variables determine the skins quality [1]. One of the
factors of skin aging is hormonal changes in the body,
particularly menopause.

Menopause is a typical mid-life event associated with
diminished function of the ovaries that results in lower
levels of sex steroids [2]. The skin is an estrogen-depen-
dent organ, and during menopause, due to a decrease
in the level of sex hormones such as progesterone, 17b-
estradiol, dehydroepiandrosterone, hormone-insulin-
like growth factor-I, growth hormone, also undergoes
a process of aging. Microscopic examination of aging
skin reveals disorganization of elastic fibers, a signifi-

cant decrease in collagen fibers and a decrease in skin
thickness. These changes lead to dryness and delayed
healing of the skin, the appearance of wrinkles, which
makes women worry about their appearance [3,4].
Menopausal hormone therapy (MHT) is used to pre-
vent and treat symptoms and physical changes caused
by estrogen deficiency, vasomotor symptoms, symp-
toms of genitourinary atrophy, postmenopausal osteo-
penia, and osteoporosis [5].

MHT is an effective therapy that offers more advan-
tages than disadvantages for women aged less than
60 years or who have had menopause for less than 10
years.

Nevertheless, there is no unequivocal evidence-based
data on safety and effectiveness of the use of MHT on
the skin for its rejuvenation and healing.
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Therefore, the purpose of this systematic review is
to provide help by sharing accurate knowledge and
treatment methods regarding MHT based on recent
research findings.

MATERIALS AND METHODS

This study has been registered in the International
Prospective Register of Systematic Reviews (PROS-
PERO) by the National Institute for Health Research
(protocol and registration number: CRD42021288466.
PROSPERO 2021) [6].

Our systematic review was conducted according to
the updated PRISMA 2020 guidelines [7]. Institutional
Review Board approval was not requested since the
present study is a review.

PubMed, the Cochrane Library, ClinicalTrials.gov,
and Google Scholar were systematically searched.

Three authors (J.A., M.L., and A.A.) independently
conducted an initial screening of all articles’ title and
abstract, and their reference lists were searched for ad-
ditional potential studies. Any disagreements were re-
solved by the fourth author (L.P.) following an in-depth
discussion.

This systematic review and meta-analysis include all
clinical trials aimed at elucidating the effect of MHT
on skin elasticity, age-related increase in skin elasticity,
skin thickness and sebum, collagen content in the left
shoulder during therapy in menopausal women. The
studies include following types of participants: women
aged 45-55 years in menopause. The studies that use
and compare oral/transdermal MHT with placebo or
another type of treatment in menopausal women. We
included published and unpublished randomized con-
trolled trials (RCTs) and non-randomized clinical tri-
als. Only articles written in English were included.

The primary analysis was aimed to estimate the aver-
age levels of elasticity and firmness of the skin in pa-
tients receiving MHT.

Secondary analysis compared the age-related increase
in skin extensibility, skin thickness and sebum, collagen
content in the left shoulder against the background of
MHT.

The outcomes were expressed as the skin biopsy be-
fore and after treatment, computerized suction device,
elasticity measurement using an aspiration device,
measurement of the thickness of the skin fold.

The search strategy in the electronic database PubMed
was the following. Firstly, using the advanced search
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builder on PubMed, the following combination of the
search terms was conducted: “hormone replacement
therapy” AND “skin” AND “menopausal”’. Again, no fil-
ters and limits were used.

The search was conducted using MeSH-terms on
PubMed ((“Hormone Replacement Therapy/therapeu-
tic use’[Mesh] OR “Hormone Replacement Therapy/
therapy”’[Mesh]) AND “skin elasticity’[Mesh])). The
last date when the electronic database PubMed was
searched is 3 January 2022.

The search on Cochrane was conducted using the ad-
vanced search and the following keywords: “hormonal
replacement therapy” AND “skin” AND “postmeno-
pausal’, no filters and limits were used. After that, all
found articles were screened by title and abstract. The
last step was a full-text analysis of the selected articles
and the reference lists of the articles assessed for eligi-
bility. The last date when the electronic database Co-
chrane was used is 3 January 2022.

The search using MeSH-terms was also conducted on
the electronic database Cochrane library. The follow-
ing MeSH descriptors were added using the advanced
search: “hormonal replacement therapy’, “skin ageing”
Then reviewers screened all the articles in order to find
a new one. The last date when the MeSH terms on the
Cochrane library were searched is 13 December 2021.

The search was also conducted in the electronic da-
tabase ClinicalTrials.gov using advanced search and
the following search terms: “hormonal replacement
therapy” AND “skin” AND “menopausal’ No filters and
limits were used. All found articles were screened by
title and protocol of the study. The last date when the
electronic database ClinicalTrials.gov was searched is 3
January 2022.

The search strategy of the electronic database Google
Scholar is represented. Firstly, the search was conducted
using the advanced search and the following keywords:
“hormone replacement therapy” AND “skin elasticity”
AND “menopausal”. After that, all found articles were
screened by title and abstract. The last step was a full-
text analysis of the selected articles and the reference
lists of the articles assessed for eligibility. The last date
when the electronic database Cochrane was used is 3
January 2022.

A risk-of-bias assessment was conducted for each of
the studies included using the Cochrane Handbook for
Systematic Reviews of Interventions [8]. Three inves-
tigators (J.A., M.L.,, and A.A.) independently assessed
the quality of the selected studies. A fourth investigator
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(L.P) was involved when disagreements occurred. In
accordance with the Cochrane Handbook for System-
atic Reviews of Interventions, the RoB-2 tool [9] was
used to assess the risk of bias in randomized controlled
studies, and ROBINS-I [10] was used for non-ran-
domized studies (prospective controlled, prospective
cohort, retrospective studies, and other types of stud-
ies). In addition, these tools were also used to assess the
risk of bias arising from reporting biases due to missing
results in synthesis. The meta-analysis was done using
RevMan 5.4. The quality of evidence was assessed ac-
cording to the GRADE system.

RESULTS

The whole search strategy with the results is also pre-
sented in the flow-diagram (Fig. 1).

Our electronic database search yielded 1,526 pub-
lications, 164 of which were duplicates and therefore
excluded. One hundred sixty-six of them were review
articles and also were excluded because, in our system-
atic review, we accepted only randomized and non-
randomized clinical trials.

After that, 1,196 articles were analyzed, 1,161 of which
were excluded by the titles and abstracts. Consequently,
35 publications were left for the full-text screening. All
these articles were analyzed. Out of these 35 articles,
only 10 were included in our qualitative analyses.

References of the studies included were additionally
checked (n = 402) for appropriate publications. In this
way, 5 studies were preselected for full-text screening.
Therefore, a total of 15 studies were included in the
final analysis, yielding a total of 1,589 patients, MHT
group (n = 845) and control/another treatment group (n
= 744).

The studies were grouped by outcomes (Table 1) [11-
25] and by the form of administration (Table 2) [11-25].

Skin elasticity

So, 6 non-randomized clinical trials and 3 RCTs were
aimed at assessing skin elasticity [11-19]. Sumino et
al. [11], Sator et al. [12], Piérard et al. [13], Piérard et
al. [14], Holzer et al. [15], and Piérard et al. [16] have
shown that the use of MHT increases skin elasticity.
Piérard-Franchimont et al. [17], Phillips et al. [18], and
Haapasaari et al. [19] did not see a significant effect of

l Identification of studies via databases and registers

l Identification of studies via other methods ‘

l
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Fig. 1. PRISMA 2020 flow diagram. *Consider, if feasible to do so, reporting the number of records identified from each database or register searched
(rather than the total number across all databases/registers). °If automation tools were used, indicate how many records were excluded by a human
and how many were excluded by automation tools. Adapted from the article of Page et al. (BMJ 2021;372:n71) [7].
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Table 2. Forms of administration of menopausal hormone therapy

Dosage

Article Form
Piérard et al. (1995) [16] Oral MHT
Piérard-Franchimont et al. (1999) [17] Oral MHT
Sumino et al. (2004) [11] Oral MHT
Sator et al. (2007) [12] Oral MHT
Sauerbronn et al. (2000) [23] Oral MHT
Piérard et al. (2014) [13] Oral MHT
Phillips et al. (2008) [18] Oral MHT
Maheux et al. (1994) [21] Oral MHT
Haapasaari et al. (1997) [19] Oral MHT

Piérard et al. (2001) [14]
Holzer et al. (2005) [15]
Sumino et al. (2009) [25]

Receiving oral or transdermal MHT
Transdermal MHT
Transdermal MHT

Creidi et al. (1994) [20]
Castelo-Branco et al. (1992) [24]

Transdermal MHT
Transdermal MHT

Fuchs et al. (2003) [22] Transdermal MHT

Estrogens 0.625 mg/day + medrogestone 5 mg/day
Conjugated estrogens 0.625 mg daily with medrogestone 5 mg daily

Conjugated estrogens 0.625 mg equine estrogen combined with 2.5 mg of
medroxyprogesterone acetate

17b-estadiol 2 mg day for 21 daysand cyprotrone acetate 1 mg day for 10 days

Valerate estadiol 2 mg day for 21 days and cyproterone acetate 1 mg day for
10 days

Estradiol 1 mg

1 mg norethidrone acetate 5 microg ethinyl esradiol or 1 mg norethidrone
acetate /10 microg ethinyl esradiol

0.625 mg of conjugated estrogens

Oral esrogen and progestin regimen with a daily dose of 2 mg of 17b - estradiol
and 1 mg of norethistine acetate

N/A
Cream containing 2% progesterone

Transdermal MHT
17-beta estradiol 0.72 mg/2 days plus cyclic medroxyprogesterone acetate and
raloxifene 60 mg/day

Premaarin cream (0.625 mg conjugated oeastagens per gram of cream)

1 group: 0.625 mg/day conjugated equine estrogens
2 group: 50 days transdermal 17b-oestradiol
3 group: 0.625 mg/day CEE every day of the month

1 group: estradiol
2 group: combination of the estadiol and glycolic acid

MHT: menopausal hormone therapy, N/A: not applicable.

HRT Control Std. Mean difference Std. Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% CI 1V, fixed, 95% CI
Holzer 2005 0.508 0.162 18 0.5 0.142 17 148% 0.05(-0.61,0.71) —
Piérard 1995 746 143 46 799 122 25 27.0% -0.39(-0.88,0.11) —r
Piérard 2001 529 184 60 405 179 60 48.0% 0.68 (0.31, 1.05) _—
Sumino 2004 61.1 8.7 12 56.2 9.8 13 10.2%  0.51(-0.29, 1.31) —_—
Total (95% ClI) 136 115 100.0% 0.28 (0.03, 0.54) -
Heterogeneity: Chi’ = 12.32, df = 3 (P = 0.006); I’ = 76% — —

-1 -05 0 05 1

Test for overall effect: Z=2.16 (P = 0.03)

Favours (control)  Favours (HRT)

Fig. 2. Meta-analysis of skin elasticity in groups: menopausal hormone therapy and controls. HRT: hormone replacement therapy, IV: instrumental

variables, Std: standard, SD: standard deviation, CI: confidence interval.

MHT on skin elasticity.

Four studies by Piérard et al. [14], Holzer et al. [15],
Piérard et al. [16], and Sumino et al. [25] were included
in quantitative synthesis (meta-analysis) that report
skin elasticity in 251 patients. They compared improve-
ment of skin elasticity between 2 groups: MHT and
controls (standard [Std] mean difference = 0.28; 95%
CI, 0.03-0.54; P = 0.03). The heterogeneity for this

comparison was 76%. Consequently, there was a statis-
tically significant difference in both groups in favor of
MHT group (Fig. 2).

Increased deformation of the skin under traction
and biological elasticity
The computerized aspiration device was used to mea-
sure the tensile properties of the skin. At each evalua-
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tion point, the maximum vertical skin strain (MD, Uf),
representing the stiffness of the skin, was measured
after a progressive suction force was applied at a rate of
25 mbar-sl1 for 20 seconds. Biological elasticity (BE, %)
was obtained after BE = 102 (MD-RD)/MD. The vis-
coelastic coefficient during the suction phase (VER, %)
was calculated after VER = Uv/Ue. In the progressive
suction mode, an increasing negative pressure was ap-
plied at a linear rate of 25 mbar/s for 20 seconds, after
which the vacuum was released at the same rate. This
was recorded as a stress/strain relationship.

Piérard et al. [16] in their prospective cohort study ob-
served that in the 39 untreated women who completed
the study experienced over the 5-year follow-up a trend
in increase of MD (P = 0.08) whereas minor changes (P
= 0.24) were present in the 35 MHT-patients. The most
significant relative changes with age were found in BE.
This variable decreased significantly (P < 0.05) in non-
recipient subjects while few changes (P = 0.13) were
seen in women receiving MHT.

Piérard-Franchimont et al. [17] found that there was
no significant difference was seen between the tensile
values in the 2 groups of women at baseline. The MD
increase over the 5 years in MHT-recipient women was
less than half of that observed in nonrecipient subjects.
This difference did not reach significance (P = 0.14).
In contrast, the regular impairment in BE with aging
was significantly abated (P < 0.05) for both variables in
women receiving MHT. The benefit in the BE gain was
prominent (P < 0.001) in the subgroup of good MHT
responders as defined above. The BE significantly de-
creased out of MHT [12,13].

Skin thickness

Five RCTs and one non-randomized study compared
skin thickness [12,20-23].

Sator et al. [12], Creidi et al. [20], Maheux et al. [21],

and Fuchs et al. [22] revealed an increase in skin thick-
ness in the treated groups instead of the control groups.

However, in the other 2 studies by Haapasaari et al.
[19] and Sauerbronn et al. [23], there were no sig-
nificant differences between the baseline level of skin
thickness and 6-month treatment in both groups.

Meta-analysis of skin thickness included 3 trials by
Creidi et al. [20], Maheux et al. [21], and Fuchs et al. [22]
evaluating 141 patients in 2 groups: MHT and controls
(Std. mean difference = 1.27; 95% CI, 0.88-1.66; P <
0.00001). The heterogeneity for this comparison was
95%. According to this quantitative synthesis, there was
a statistically significant difference in both groups in
favor of MHT group (Fig. 3).

Collagen content

Two RCTs compared collagen content [23,24]. In a
randomized, double-blind, placebo-controlled study
by Sauerbronn et al. [23], there was no difference at
baseline in both groups concerning collagen fibers con-
tent (P < 0.05). After 6 months of treatment, there was
a statistically significant increase of collagen content
in group MHT, compared to baseline. There were no
changes in group placebo [23]. When the skin collagen
content after 12 months of treatment was assessed in
a randomized, placebo-controlled study published by
Castelo-Branco et al. [24] an increase was observed in
all the MHT groups, whereas the control group, as ex-
pected, showed a significant decrease of almost 3.2% (P
<0.05).

Only 2 studies by Sauerbronn et al. [23] and Castelo-
Branco et al. [24] were eligible for meta-analysis of
collagen content and assessed 93 patients (Std. mean
difference = 2.01; 95% CI, 1.42-2.61; P < 0.00001). The
heterogeneity for this comparison was 98%. Hence,
there was a statistically significant difference in both
groups in favor of MHT group (Fig. 4) [23,24].

HRT Control Std. Mean difference Std. Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% ClI IV, fixed, 95% ClI
Creidi 1994 1.68 0.19 26 159 0.19 25 49.8% 0.47 (-0.09, 1.02) - —
Fuchs 2003 57.3 4 15 542 29 15  27.2% 0.86 (0.11, 1.62) —e
Maheux 1994 2.73 0.07 30 25 0.06 30 23.0% 3.48 (2.66, 4.30) —
Total (95% Cl) 71 70 100.0% 1.27 (0.88, 1.66) <&
Heterogeneity: Chi’ = 37.11, df = 2 (P < 0.00001); I’ = 95% = = = =

Test for overall effect: Z = 6.32 (P < 0.00001)

-4 -2 0 2 4
Favours (control)  Favours (HRT)

Fig. 3. Meta-analysis of skin thickness in groups. HRT: hormone replacement therapy, IV: instrumental variables, Std: standard, SD: standard

deviation, Cl: confidence interval.
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HRT Control Std. Mean difference Std. Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% ClI 1V, fixed, 95% CI
Castelo-Branco 1992  117.8 1 32 1128 09 30 315% 5.18 (4.1, 6.25) —a—
Sauerbronn 2000 23,318.2 2,027.6 17 22,057.2 2,405.7 14 685% 0.56 (-0.17, 1.28) -
Total (95% Cl) 49 44 100.0%  2.01(1.42,2.61) <&
Heterogeneity: Chi” = 49.52, df = 1 (P < 0.00001); I* = 98% — —t
-4 -2 0 2 4

Test for overall effect: Z = 6.60 (P < 0.00001)

Fig. 4. Meta-analysis of collagen content in groups. HRT: hormone re
deviation, Cl: confidence interval.

Favours (control)  Favours (HRT)

placement therapy, IV: instrumental variables, Std: standard, SD: standard

HRT Control Std. Mean difference Std. Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, fixed, 95% CI IV, fixed, 95% CI
Creidi 1994 -05 06 26 0 07 25 12.7% -0.76 (-1.33, -0.19)
Phillips 2008 -0.56 129 162 -0.27 1.14 165 87.3% -0.24(-0.46,-0.02) S
Total (95% Cl) 188 190 100.0% -0.30(-0.51, -0.10) >
Heterogeneity: Chi’ = 2.78, df = 1 (P = 0.10); I’ = 64% =2 =1 : 1

Test for overall effect: Z = 2.93 (P = 0.003)

2
)

Favours (HRT)  Favours (control

Fig. 5. Meta-analysis of face wrinkles in groups. HRT: instrumental variables, IV: instrumental variables, Std: standard, SD: standard deviation, CI:

confidence interval.

Effects of raloxifene and MHT on forearm skin

elasticity

Sumino et al. [25] in their prospective cohort study
compared the effects of raloxifene and MHT on fore-
arm skin elasticity in postmenopausal women. Raloxi-
fene and MHT significantly increased skin elasticity
from 52.4% + 3.8% and 64.1% £ 7.2% at baseline to
55.1% + 4.7% and 67.4% * 7.4% after 12 months, re-
spectively (P < 0.05 for both), but the control group did
not exhibit any significant change in skin elasticity of
the skin during the study period. At 12 months, skin
elasticity was significantly higher in the MHT group
than in the control and raloxifene groups (P < 0.01 for
both) [25].

Skin firmness

Holzer et al. [15] showed that the increase in skin
firmness was significantly more significant (P = 0.031)
in the treatment group than in the control group
(23.61% vs. 13.24%). At the end of treatment, a more
significant reduction in wrinkle depth (9.72% vs. 7.35%)
around the right eye was observed in the treatment
group (P>0.05) [15].

Face wrinkles

In a randomized, double-blind, parallel-group study
by Creidi et al. [20] others found that skin thickness

in women using Premarin cream increased from 1.56
+ 0.20 mm at baseline to 1.68 + 0.19 mm compared to
1.52 + 0.20 mm at baseline to 1.59 + 0.19 mm in the
placebo group. Premarin cream was more effective
than placebo cream in reducing fine lines at 12 and 24
weeks (P =0.010 and P = 0.012). However, the statisti-
cal significance was not very high [20].

However, another randomized, double-blind study of
skin wrinkle by Phillips et al. [18] severity at 24 and 48
weeks showed no significant change from baseline.

The meta-analysis also added the assessment of wrin-
kles that included only 2 trials by Phillips et al. [18] and
Creidi et al. [20] with 378 patients in 2 groups: MHT
and Control (Std. mean difference = -0.30; 95% CI,
-0.51 to —-0.10; P = 0.003). The heterogeneity for this
comparison was 64%. There were fewer wrinkles in the
MHT group with statistically significant difference (Fig.
5).

Skin dryness

A prospective, randomized, double-blind, placebo-
controlled study by Sator et al. [12] of 40 postmeno-
pausal women with an intact uterus were included in
the study. After 7 months of estradiol/dydrogesterone
therapy, the dermatological evaluation showed a signif-
icant decrease from baseline concerning the variables
of dryness.
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HRT Control Std. Mean difference Std. Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% CI 1V, fixed, 95% CI

Holzer 2005 0.5 0.69 18 0.32 047 17 8.7% 0.30 (-0.37, 0.96)

Phillips 2008 05 111 162 031 116 165 82.0% 0.17 (-0.05, 0.38) +——

Sator 2007 0.1 0.46 19 0.17 0.38 18 9.3% -0.14(-0.78, 0.51)

Total (95% Cl) 199 200 100.0% 0.15 (-0.05, 0.35) R

Heterogeneity: Chi’ = 0.98, df = 2 (P = 0.61); I = 0% = = = =

Test for overall effect: Z = 1.49 (P = 0.14) -1 05 0 05 !
Favours (HRT)  Favours (control)

Fig. 6. Meta-analysis of skin dryness in groups. HRT: hormone replacement therapy, IV: instrumental variables, Std: standard, SD: standard deviation,

Cl: confidence interval.
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Study

Piérard et al. 2014

Piérard et al. 2001
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Domains:
D1: bias due to confounding

D2: bias due to selection of participants
D3: bias in classification of interventions
D4: bias due to deviations from intended interventions

D5: bias due to missing data

D6: bias in measurement of outcomes
D7: bias in selection of the reported result

In another 2 studies by Holzer et al. [15] and Phillips
et al. [18] differences did not reach statistical signifi-
cance (P> 0.05).

Three studies by Sator et al. [12], Holzer et al. [15],
and Phillips et al. [18] evaluated skin dryness in 399
patients (Std. mean difference = 0.15; 95% CI, -0.05
to 0.35; P = 0.14). The heterogeneity for this compari-
son was 0%. Thus, there was no statistically significant
difference in skin dryness between 2 groups (Fig. 6)
[11,14,17].

As for risk of bias assessment, 3 reviewers (J.A., M.L,,
and A.A.) assessed the risk of bias of each of the studies
included in the systematic review according to the Co-
chrane Handbook using RoB-2 for randomized control
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Fig. 7. ROBINS-I tool for risk of bias
assessment.

trials and ROBINS-I for non-randomized trials. The
RoB-2 tool included bias arising from the randomiza-
tion process due to deviations from intended interven-
tions, missing outcome data, bias in the measurement
of the outcome, and bias in selecting the reported re-
sult. Each item was classified as high, of some concern,
or indicating a low risk of bias. The ROBINS-I tool in-
cluded bias due to confounding, bias in the selection of
study participants, bias in the classification of interven-
tions, deviations from intended interventions, bias due
to missing data, bias in the measurement of outcomes,
and bias in the selection of the reported results. Each
item was classified as critical, serious, or indicating a
low risk of bias. Any disagreements were resolved by a
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Domains:

D1: bias arising from the randomization process
D2: bias due to deviations from intended intervention

D3: bias due to missing outcome data
D4: bias in measurement of the outcome
D5: bias in selection of the reported result

fourth reviewer (L.P.).

Visualization tools were created by the ROBVIS
app [26]. This app created “traffic light” plots of the
domain-level judgements for each result and weighted
bar plots of the distribution of risk-of-bias judgments
within each bias domain. The overall risk of bias for
non-randomized trials was moderate in 70% and low
in 30%, according to the ROBINS-I tool (Fig. 7) and
based on the RoB-2 tool (Fig. 8), randomized trials
had 60% of low, 40% had some concerns regarding the
overall risk of bias.

DISCUSSION

Most changes in the ageing face are related to envi-
ronmental factors, genetics, nutrition and other rea-
sons. Exposure to sunlight hastens these changes, and
protection from the sun is the only proven way to delay
them. Tobacco smoke is toxic to cells and should be
avoided to prevent accelerating skin ageing. The chang-
es of the elderly skin are normal part of ageing but may
induce a higher risk for serious skin complications. An
increasing part of the elderly population feels disturbed
about the age-dependent signs of the skin and wishes
therapeutic intervention. Despite the significant im-
provement that can be achieved with most anti-ageing
therapies, no technique is perfect [27].

The quality of the skin and the menopausal pro-

Fig. 8. RoB-2 tool for risk of bias
assessment.

cess are closely linked. Regardless of the time in oné’s
life, women desire to feel good about their skins. The
mechanism of skin ageing is based on the accumula-
tion of excess radical forms of oxygen, which accumu-
late during anaerobic metabolism [28]. Also, a low level
of sex hormones is manifested by a slowdown in skin
regeneration, which is associated at the molecular level
with an imbalance in protein balance, impaired trans-
duction of cytokines and uncontrolled inflammation.
To achieve this, cosmetics and cosmeceuticals have
been developed. A good quality treatment may increase
skin density, thickness, hydration and firmness, and a
decrease in wrinkles [29].

Estrogen receptors have been detected in many skin
elements, including keratinocytes, melanocytes, fibro-
blasts, hair follicles, and sebaceous glands, so the with-
drawal of estrogen at menopause will likely have mea-
surable effects on skin health. Studies have shown that
after menopause, skin thins and there is a loss of visco-
elasticity. Skin surface texture, water holding capacity,
collagen content of the dermis, and viscoelasticity have
shown improvement with estrogen use [30].

Therapy with the transdermal form of MHT has ad-
vantages over the oral form. In particular, the risk of
ischemic stroke is associated with oral administration,
however, the use of low doses has a lower risk, with a
transdermal form of risk does not occur, which sug-
gests a primary thrombotic mechanism. There was also
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no increase in the risk of venous thromboembolism
(VTE) during transdermal therapy. The use of trans-
dermal estrogen in combination with progesterone may
be safer against VTE, especially in women at high risk
of VTE. Oral administration of estrogens significantly
increases fat mass and reduces muscle mass, while tak-
ing the transdermal form does not affect these indica-
tors [30-34].

Many health care professionals do not prescribe MHT
due to the risk of melanoma. Across hormone therapy
types, there does not appear to be a well-established
association between exogenous female hormones
and melanoma incidence. However, MHT practices
and formulations vary significantly across countries.
Although MHT does not increase melanoma risk in
studies from the United States, conflicting results have
been observed in Europe. Unopposed estrogen MHT
formulations require further investigation to determine
a clear pattern between hormone use and melanoma
developent [35].

As far as we know, we conducted the first systematic
review and meta-analysis that showed that MHT slows
down the skin ageing process.

While not claiming that MHT can or should ever be
considered as an independent treatment for skin age-
ing, we still believe that our results are interesting as
they indicate a beneficial effect of MHT on the skin,
despite studies showing a negative effect of MHT on
other organs.

As for the limitations of our study, firstly, our meta-
analysis included studies of moderate risk of bias.
Secondly, the lack of standardized outcome measures
between studies resulted in high heterogeneity in our
meta-analysis. Finally, more well-conducted prospec-
tive and randomized trials are needed to increase the
evidence and answer all questions regarding MHT in
menopausal women completely. While the systemic
benefits of transdermal MHT are clear, further studies
are needed to access the effect of transdermal MHT on
skin condition and rejuvenation.

Implications for future research may include a well-
performed study design with standard outcome mea-
sures and a complete follow-up period that will help
scientists and healthcare professionals be more confi-
dent in choosing different options for the MHT and
understand which regimen is more effective.

Based on our systematic review and meta-analysis
results, we can conclude that MHT increases elastic-
ity and collagen content in the skin, thereby reducing
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the severity of wrinkles increasing skin thickness and
firmness. Thus, the use of MHT can be used not only
to treat symptoms of menopause but also to become a
new direction in rejuvenation and revitalization of the
skin in women during menopause.
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