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ABSTRACT

Genitourinary syndrome of menopause (GSM) is a normal 
consequence of aging, hormonal deprivation, or cancer treat-
ments, it is estimated to affect approximately 1 out of 2 wom-
en. Management of symptoms has limited benefit. Restoration 
of a healthy vaginal microbiome may be an ideal avenue for 
management of GSM. The purpose of this study was to evalu-
ate the effect of a novel topical formulation of human recom-
binant growth factors on vaginal microbiota modulation in 
menopause patients. A prospective single center longitudinal 
study included 37 voluntary patients with symptoms related 
to GSM and dysbiosis, such as vaginal discharge and odor. A 
home-based regimen of human recombinant growth fac-
tors was used by patients twice a week, up to follow up at six 
months. Evaluations included validated questionnaires, punch 
biopsies and vaginal swabs performed at baseline, and at the 
end of the study period. Vaginal flora modulation and normal 
pH were achieved by the end of the treatment protocol. Top-
ical human recombinant growth factors to modulate vaginal 
microbiota are a viable alternative therapy for GSM.
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ABBREVIATIONS

GSM: Genitourinary Syndrome of Menopause.

INTRODUCTION

Genitourinary syndrome of menopause (GSM) is a normal 
consequence of aging, hormonal deprivation, or cancer treat-
ments, it is estimated to affect approximately 1 out of 2 women 
[1]. The most frequent symptoms are related to vaginal dryness 
and dyspareunia. Traditional treatments such as vaginal mois-
turizers may be of limited benefit, and relief of symptoms can 
be inconsistent or limited as well due to hyperosmotic prop-
erties of most compounds available on the market [2]. Genital 
and urological complications such as urinary infections and 
vaginitis are related to alkaline pH, leading to the replacement 
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of normal, healthy vaginal microbiota by pathogenic anaero-
bic bacteria [3]. The ovulatory cycle also influences vaginal mi-
crobiota, affected by the action of estrogen and progesterone 
on the vaginal epithelium, due to an increase in thickness and 
glycogen production.

Lactobacillus population alteration is common in 50% of 
post-menopausal women with higher serum levels of fol-
licle-stimulating hormone and lower estrogen levels [4]. 
Available treatments are targeted to improve dryness and 
dyspareunia, but few reports on the management of vaginal 
microbiota dysbiosis are available inside the scientific liter-
ature, mostly because there is a poor understanding of the 
pathophysiological scenario of a healthy vaginal environment.

Vaginal microbiota dysbiosis can be treated with oral hormone 
replacement therapy and vaginal probiotic therapies [5]. In a 
previous report we demonstrated clinical and histological im-
provement of vaginal atrophy inside a group of patients treat-
ed with human recombinant growth factors [6]. Other alterna-
tives include isoflavone gel, applied to a group of 103 women 
biweekly for 12 weeks, with reportedly statistically significant 
improvement in vaginal health and pH acidification [7]. On 
the other hand, the use of thermal therapies such as fractional 
CO2 laser showed not only a reduction of clinical symptoms 
but positive changes in vaginal microbiota due to a remodel-
ing status in vaginal epithelium and modulation of inflamma-
tory cytokines, without adverse effects [8]. Panyawongudom, 
et al. found no statistically significant difference in vaginal lac-
tobacilli grading before and after treatment with Er:YAG laser 
as compared with a sham procedure [9]. Newer approaches 
such as the use of highly purified polynucleotides from trout 
gonads seemingly demonstrate regenerative properties for 
the treatment of vulvovaginal atrophy and vulvar fissures [10].

The main objective of this investigation is to evaluate the mi-
crobiological changes related to the vaginal microbiome in 
post-menopausal women, before and after a regimen of top-
ical human recombinant growth factors, and to evaluate the 
improvement of symptoms related to vaginal atrophy, sexual 
health, and quality of life.

MATERIALS AND METHODS

A prospective, single center longitudinal study was performed 
from March to October 2023, with patients meeting inclusion 
criteria from urogynecology and minimally invasive surgery 
department of obstetrics and gynecology, Hospital Univer-

sitario San Jorge, Pereira, Colombia. Inclusion and exclusion 
criteria are summarized in Table 1. A total of 37 women (mean 
age 58.3 years) were included in the study group. Patients re-
cruited for this study were volunteers from the urogynecology 
unit. Informed consent was obtained along with written au-
thorization, included in their medical records according to the 
Helsinki declaration, Belmont report, CIOMS rules, GPC/ICH 
and the 008430 resolution of the Colombian government (sta-
bilized on 4th October 1993). Ethics Committee from epidemi-
ology unit, Hospital Universitario San Jorge, Pereira, Colombia, 
considered the study as minimal risk or beyond minimal risk 
as follows:

• Adjust and briefly explain the ethical principles that war-
rant investigation according to international standards. 

• Based on previously conducted experiments on animals in 
laboratories and other scientific facts that show a secure 
intervention in humans. 

• Clearly express the risks and security guarantees to partici-
pants. 

• Having the written informed consent of research subjects 
or their legal representative. 

• Relate the experience of researchers and the responsibility 
of a health entity. 

Initial consultation included physical examination and the 
completion of vulvovaginal symptoms questionnaire (VVSQ) 
(11). Visual analog scale at baseline, 3 months and 6 months, 
vaginal swabs were sent for a microbiological analysis to eval-
uate Maturation index (MI), values ≤ 49 means no estrogenic 
effect on cells; 50–64 denotes moderate estrogenic effect on 
cells, and 65–100 is related to a more dominant estrogenic 
environment [12]. Vaginal microbiome was also evaluated us-
ing Nugent Score where 0-3=normal, 4-6-=intermediate, and 
7-10=defined as dysbiosis or bacterial vaginosis [13].

One sachet of human recombinant growth factors was used 
intravaginally at night twice a week during the study protocol.

The software used for the statistical analysis was Epi Info (Cen-
ters for Disease Control, Atlanta, GA., USA), using the 2x2 table 
and Chi square tests in the statistical calculator to obtain p val-
ue, with the exposures and outcomes prospectively. The vari-
ables analyzed via software included Nugent Score, the VVSQ 
(Vulvovaginal Symptom Questionnaire), and vaginal pH. 
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Table 1. Inclusion and Exclusion Criteria

INCLUSION CRITERIA EXCLUSION CRITERIA

Age 45-80 History of vaginal surgeries

Amenorrhea >12 months
Use of local hormone therapy 6 months 
previous

Vaginal dryness
Genital prolapse any compartment > 
POP-Q 2

Entry dyspareunia History of pessary use

Secondary sexual dysfunction Patient not sexually active

History of vulvar fisures Urodynamic urinary incontinence

History of more than three episodes of vaginal infection with vaginal 
discharge and odor

Mental illness

No previous pharmacological treatments Bed prostration, diaper use

No previous treatment via energy-based devices (Laser, Radiofrequency, 
HIFU)

Vaginal stenosis TVL < 4 cm

RESULTS

No adverse events were found during the development and 
follow-up of the study. Table 2 summarizes the overall results 
of this investigation.

Improvement in symptoms was reported by all subjects from 
the beginning to the end of the study, with a statistically sig-
nificant overall p value, consistent with agreement with the 
primary end point. By positively modulating the vaginal mi-
crobiota, the genitourinary symptoms of each patient would 
improve, including symptoms of dryness secondary to vagi-
nal atrophy. Vaginal pH at the end of the follow-up in each of 
these volunteers decreased, confirming that modulation of 
the microbiota is decisive for having a better vaginal microen-
vironment, allowing physicians to preserve and restore gen-
itourinary function and reduce incidence of symptoms. VMI 

questionnaire scores also presented a statistically significant 
improvement (p=0.02) at 6-month follow-up.

Changes in VVSQ score over the course of the study were 
statistically significant (p=0.04). This variable correlates with 
the primary end point of this study since the intervention 
carried out with human growth factors in volunteers showed 
improvement in genitourinary symptoms at the end of the 
6-month follow-up, and the other variables studied outside of 
vaginal dryness were also improved.

Variable NS (NUGENT SCORE) evaluates the vaginal microbi-
ome of each patient, in which all participants presented vag-
inal dysbiosis at follow-up. The overall p value was 0.07; al-
though there is no statistical significance, 14 of these patients 
went on to experience an intermediate state and the other 20 
improved their vaginal microbiota.
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Table 2. Study Results by Visit

Scores Visit 1
Visit 2

12 weeks

Visit 3

24 weeks

P 
Value

ODOR BASE-
LINE

ODOR

END

VVSQ 16.1 +/- 2.1 10.48 +/- 2.1 7.4 +/- 0.70 0.04 YES NO

VMI 48.44 +/- 45.3 57.86 +/- 14.1
65.89

+/- 14.1
0.02

Nugent Score 7.0 +/- 1.4 4.8 +/- 0.70 3.2 +/- 0.71 0.07

pH 6.5 +/- 0.22 4,97 +/- 0.18 0.03

Figure 1. Summary of Patient Comments About Symptoms.

DISCUSSION

The main objective of this study was to demonstrate that the 
use of recombinant human growth factors has a positive ef-
fect on the modulation of the vaginal microbiota in meno-
pausal women, and to reaffirm the improvement of vaginal 
dryness in atrophic vulvovaginitis observed in the literature. 
Subjects evaluated had similar demographic characteristics, 
making them suitable for inclusion in the study. Methodology 
included volunteers with symptoms related to the genitouri-
nary syndrome of menopause due to the presence of vulvo-
vaginal atrophy and vaginal dysbiosis.

Nowadays there is consistent evidence of the microbiologi-
cal characteristics of the vaginal environment in the different 
stages of a woman’s life. Post-menopausal symptoms include 
genitourinary deterioration with vaginal dryness and atrophy 
being the most annoying, with secondary dysbiosis leading to 
recurrent vaginal infections and constant discomfort. Regard-
ing the alteration in the lactobacilli population, Hummelen 
and colleagues described a clear relationship between greater 
vaginal bacterial diversity and low population of lactobacilli 
with complaints of vaginal dryness. It is clear that local hor-
mone therapy can affect the vaginal microbiota and reduce 
pH; compared to moisturizing creams, there was no evidence 
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on its role in acidifying vaginal pH or modulating the microbi-
ota [14]. The management of microbiota dysbiosis can impact 
urogenital health because lactobacilli are considered import-
ant biomarkers of vaginal homeostasis, and there is a close 
relationship between hormonal levels and the population 
of lactobacilli. Shen et al. [4] also considered that hormonal 
status governs glycogen availability at the level of the vaginal 
epithelium, which is an important substance for the survival 
of lactobacilli [15].

In the era of regenerative medicine, it is important to offer 
women alternatives that can have a significant impact on 
symptoms of GSM such as vulvovaginal atrophy, vaginal dry-
ness and reduced homeostasis of the microbiota. A recent sys-
tematic review reported that the use of topical hyaluronic acid 
and glycerin for vaginal atrophy was safe and effective [16]. 
The topical use of recombinant human growth factors follows 
the principles of regenerative medicine. While it has already 
been proven to be a safe hormonal alternative for vaginal at-
rophy, this is the first report of its kind that also found a signif-
icant improvement in the population of lactobacilli such as a 
direct sign of modulation of the vaginal microbiota.

Of note, this study yielded positive comments from each of 
the patients regarding the symptoms they presented at the 
beginning of the study, and the positive changes they expe-
rienced at final follow-up, described in Graph 1. The topical 
growth factor intervention given generated an improvement 
in the microbiome, with the outcomes classified by each pa-
tient as satisfactory and a positive improvement in their qual-
ity of life.

Further study would include a larger population with a long 
follow-up, and to have a control group for comparison, to con-
firm and support the findings of this investigation.

CONCLUSION

The relationship between the microbiome and postmeno-
pausal vulvovaginal symptoms seems to be related to the 
bacterial vaginal population. The vaginal microbiome has dif-
ferent characteristics at different stages of the female repro-
ductive and post reproductive life cycle. Gonadal hormone 
levels (progesterone and estrogen) were also different at these 
times. Fluctuations in progesterone and estrogen levels in the 
female vaginal epithelium and the availability of glycogen 
may influence the composition and diversity of the vaginal 
microbiota. The growth factor intervention given positively 

influenced this composition, resulting in satisfactory and posi-
tive for the improvement in each subject’s quality of life. Thus, 
the human growth factors are a viable alternative to improve 
the balance of the vaginal microbiome and subsequently, the 
symptoms of vulvovaginal atrophy in the postmenopausal 
population.
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