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Abstract

Background : Bacterial vaginosis (BV) is the most com-
mon cause of vaginal discomfort in women. It is charac-
terised by abnormal vaginal microbiota with a depletion
of lactobacilli and predominance of anaerobic microor-
ganisms, mainly Gardnerella vaginalis and Atopobium
vaginae. Although antibiotics represent an effective ther-
apeutic option in the short-term, recurrent infections still
remain a serious problem.

Objectives: This study aimed to characterize the bacterial
biota in women affected by bacterial vaginosis (BV) and
evaluate the effect of combined orally administered lac-
toferrin and antibiotic treatment (Metronidazole) versus
placebo and antibiotic treatment (Metronidazole) on the
vaginal bacterial biota.

Methods: This double-blind randomized controlled clin-
ical trial was conducted at the Obstetrics and Gynecology
Department, Faculty of Medicine, Ain Shams University
Maternity Hospitals from December 2021 to December
2023 and included Sixty women diagnosed with BV and
randomly divided into two groups: Group A (study group)
who received 100 mg of oral lactoferrin plus Metronida-
zole, and Group B (control group) who received a pla-
cebo plus Metronidazole. After excluding seven partici-
pants for various reasons, 27 women in Group A and 26
in Group B completed the study.

Results: Both treatment methods were effective for bac-
terial vaginosis (BV). However, the lactoferrin group
showed a significantly greater improvement in clinical
signs and symptoms compared to the placebo group after
10 days of treatment. Only 2 participants (7.4%) in the
lactoferrin group had vaginal discharge, whereas 8 par-
ticipants (30.8%) in the placebo group did (p<0.05). The
cure rate was 85.2% in the lactoferrin group compared to
69.2% in the placebo group, and the recurrence rate was
14.8% in the lactoferrin group versus 30.8% in the place-
bo group. There were no significant differences between
the groups in terms of age, BMI, contraceptive method,
history of recurrent BV, sexual activity frequency, base-
line clinical signs, symptoms, and vaginal discharge sam-
ples.
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Conclusions: In conclusion, this study eval-
uated the effectiveness of oral lactoferrin
supplementation combined with antibiot-
ic treatment for treating bacterial vaginosis
compared to standard care. The interven-
tion significantly improved BV symptoms,
including vaginal discharge, clue cell pres-
ence, and fishy odour. However, the differ-
ences between the intervention and standard
care groups were statistically insignificant.
We are aware that no firm conclusions can
be drawn about the efficacy of oral lactofer-
rin supplementation combined with antibiot-
ic treatment for treating bacterial vaginosis
compared to standard care from the results
derived from such a small-sized study.

Key words: Bacterial Vaginosis, Oral Lac-
toferrin.

Introduction

Bacterial vaginosis (BV) is a prevalent gyne-
cological condition characterized by an im-
balance in the vaginal microbiota, affecting
approximately 40-50% of women worldwide
(1). The condition is marked by symptoms
such as vaginal discharge, odor, and dis-
comfort, significantly impacting the quality
of life.(2) The pathogenesis of BV involves
a reduction in the population of Lactobacil-
lus species, which are crucial for maintain-
ing a healthy vaginal environment through
mechanisms such as lactic acid production,
enhancement of the host's innate immune
system, and the production of antimicrobial
compounds like hydrogen peroxide and bac-
teriocins (3)

Despite the widespread use of antibiotics,
such as Metronidazole, in the treatment of
BV, recurrence rates remain alarmingly high
(4). Approximately 25% of women expe-
rience a second episode of BV within four
weeks of treatment, and long-term recur-
rence rates can exceed 70% (5). The reliance
on antibiotics also brings potential down-
sides, including the development of antibi-
otic resistance and disruption of the natural
vaginal flora. These challenges highlight the

urgent need for alternative therapeutic strat-
egies that are both effective and have fewer
adverse effects (6).

Lactoferrin, an iron-binding glycoprotein be-
longing to the transferrin family, has emerged
as a promising candidate in this context (7).
Produced and stored in secondary neutro-
phil granules, lactoferrin is released during
neutrophil activation and degranulation. It
exhibits bacteriostatic and bactericidal prop-
erties by binding to iron, thereby limiting its
availability to bacteria and inhibiting their
growth. Moreover, lactoferrin has immuno-
modulatory effects and can disrupt bacterial
cytoplasmic membranes, enhancing its an-
timicrobial efficacy. The synergistic effects
of lactoferrin when combined with immuno-
globulin A, lysozyme, antibiotics, and other
drugs further support its potential utility in
treating infections (5, 8).

Given these properties, lactoferrin's role in
managing BV warrants thorough investiga-
tion. This study aims to evaluate the effec-
tiveness of oral lactoferrin combined with
Metronidazole in treating BV compared to
the standard antibiotic treatment alone. By
characterizing the bacterial biota in wom-
en affected by BV and assessing clinical
outcomes, this research seeks to determine
whether lactoferrin can enhance treatment
efficacy and reduce recurrence rates.

Patient and method

After ethical committee approval and written
consents from the patients, this double-blind
randomized controlled clinical trial was per-
formed on a total of Sixty women diagnosed
with BV attending the outpatient clinic at
Ain Shams University Maternity Hospital in
period between December 2021 to Decem-
ber 2023.

Study Population: All included women
were randomly (1:1 ratio) allocated to one of
the two experimental groups:

* Group A (study group): to whom lacto-
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ferrin 100 mg (Pravotin® sachets 100mg,
Hygint, Egypt) 2 sachets/day for 5 days
followed by 1 sachet/day for 10 consec-
utive days plus antibiotic treatment “met-
ronidazole” 500mg twice daily for 7 days.

*  Group B (control group):to whom pla-
cebo 2 sachets/day for 5 days followed
by 1 sachet/day for 10 consecutive days
plus antibiotic treatment “metronidazole”
500mg twice daily for 7 days.

Inclusion criteria included sexually active
women aged 18-45 years, with a BMI of
18-25 kg/m?, regular menstrual cycles, and
symptomatic acute BV diagnosed according
to Amsel’s criteria and Nugent’s standard-
1zed method of Gram-stain interpretation.

Exclusion criteria included women with
medical conditions as diseases like diabetes
mellitus led to decrease the immunity and in-
crease the risk of bacterial infection, women
with active infections from other pathogens
due to change in the vaginal PH and mixed
infection can’t test the effect of lactoferrin
on two modifiable risk factors, pregnant or
breastfeeding due to hormonal fluctuations
that lead to change in the vaginal environ-
ment, vaginal PH and increase the risk of
vaginal infection, women who had recent an-
tibiotic or hormone treatments as they lead
to decreased immunity and change in the
vaginal normal bacterial flora, women with
Nugent score <7, women with gynecological
conditions causing bleeding as they interfere
with the result of vaginal smear and change
the vaginal PH and women with allergies to
study medications, or refused participation.

Diagnostic criteria of BV:

Amesel’s criteria: Amsel et al. (9) described
four criteria for the diagnosis of BV in clini-
cal settings. Any combination of three of its
four diagnostic criteria (abundant creamy,
grey-white adherent vaginal discharge, rot-
ten fish odor - spontaneous or alkali induced
-, pH > 4.5, microscopic detected presence of
clue cells (exfoliated vaginal epithelial cells
covered by G. vaginalis) leads to the diagno-

sis of BV (9).

In addition to Amsel criteria, BV was also di-
agnosed by Nugent’s standardized method of
Gram-stain interpretation in which the Nu-
gent method consisted of microscopic eval-
uation of bacterial morphotypes to score the
overall character of the vaginal flora. Nugent
scores range from 0-10, based on the preva-
lence of 3 bacterial morphotypes that roughly
correspond to Lactobacillus, G vaginalis or
Bacteroides, and Mobiluncus. The different
cell types are counted (Mobiluncus spp., G.
vaginalis/Bacteroides spp. And Lactobacil-
lus spp.) and a score between 0 and 10 is ob-
tained; whereby a score of 7—10 corresponds
to BV, a score of 46 is considered intermedi-
ate (partial BV) and a score of 03 indicates
an undisturbed vaginal microflora. Interme-
diate scores may indicate the development of
BV or a woman that is being cleared of this
disease entity; however, these “intermediate
flora” remains contentious (10).

However, Amsel criteria and Nugent scoring
are considered equally efficacious in diag-
nosing bacterial vaginosis (11).

Sample size Justification:

Group sample sizes of 26 cases per group
totaling 52 cases achieve 80% power to re-
ject the null hypothesis of zero effect size
when the population effect size is 0.80 and
the significance level (alpha) is 0.05 using a
two-sided two-sample equal-variance t-test.
A 10% excess of cases should be included
to compensate for the dropouts, making the
total sample size 60 cases divided equally
between the two groups

Randomization was done using computer
generated randomization sheet.

Allocation and concealment: were done by
use of sealed opaque envelopes that were giv-
en to a third party (nurse) who assigned the
women to study arms. Each woman was in-
vited to pull out an envelope. According to the
number inside her envelope, women were al-
located to either group 1 or group 2 according
to a computer- generated random list.
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Detection bias was avoided by blinding
patients and assessor to the groups. The sa-
chets in both groups were similar in shape
and package and administered anonymously
with coding by a midwife colleague with no
knowledge of the codes. Final assessment
was performed by another colleague who
had no information about the groups.

Ethical Considerations: The patient data
were anonymous. Data presentation was not
be by the patient’s name but by diagnosis
and patient confidentiality was protected. An
informed consent was taken from all partic-
ipants, it was in Arabic language and con-
firmed by date and time. confidentiality was
preserved by assigning a number to patients
initials and only the investigator knew it.
Protocol approval by the council of the OB/
GYN department at Ain Shams University
was done.

Study Procedures:

After a written consent was taken, the re-
cruited women were subjected to a thorough
clinical examination that included a full his-
tory as well as general, abdominal, and pel-
VIC exams.

History taking: including (personal history,
age, obstetric history, medical history, surgi-
cal history, past history and family history).

Clinical examinations: include general,
abdominal, pelvic exams and assessment of
clinical signs and symptoms of vaginosis,
and vaginal discharge sampling were per-
formed at each intervention point (base line
and after 10 days of treatment).

Investigations: including (labs; CBC, blood
group, liver and kidney functions, coagula-
tion profile & imaging; Transvaginal ultra-
sound).

Sample collection:

Vaginal discharge samples were obtained
from the lateral vaginal wall and the poste-
rior vaginal fornix using sterile cotton-tipped
swabs. For each participant, two vaginal
smears were collected at baseline and after

10 days of treatment.

Vaginal smears were used to assess the BV
status: microscopic examination of the fresh
smear (detection of clue cells and Gram
staining), whiff amine test. Vaginal fluid was
measured during each visit using pH test
strips.

According to Amsel’s criteria, the whiff-
amine test was carried out. In detail, the
presence of a ‘fish odor’, attributable to the
production of volatile amines, were evaluat-
ed by adding a drop of 10% KOH directly
to the glass surface, and the presence of fish
odor was detected by the researcher’s sense
of smell. The Amsel’s criteria were also per-
formed at the base line and after 10 days of
treatment sampling times (9).

According to Nugent scoring system, Lacto-
bacilli are given a score of 0 if found in nor-
mal amounts and a numeric score if low in
quantity or absent. The other organisms are
scored based on numbers present. The sum
of the three subscores is the patient’s Nugent
score: 0-3 is normal, 4-6 is intermediate, and
7-10 indicates bacterial vaginosis (10).

Outcome measures:
* Primary outcome: Complete cure rate.

* Secondary outcomes: Non recurrence of
infection within 4 weeks

Statistical analysis: Analysis is to be per-
formed using SPSS for windows v20.0, Data
to be presented in terms of range, mean and
standard deviation (for numeric parametric
variables); range, median and inter-quartile
range (for numeric non-parametric vari-
ables); or number and percentage (for cate-
gorical variables). Difference between two
independent groups is to be analyzed using
independent student’s t-test as well as the
mean difference and its 95% CI (for numeric
parametric variables); or chi-squared test as
well as the risk ratio and its 95% CI (for cate-
gorical variables). Binary logistic regression
analysis is to be performed for estimating the
association between good/poor response and
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the measured variables ROC curves are to
be constructed for estimating the validity of
measured variables as predictors of good or
poor response validity is to be presented in
terms of sensitivity, specificity, positive and
negative predictive values and their corre-
sponding 95% Cis significance level is set at
0.05.

RESULTS

During this study, 85 patients were assessed

for eligibility and 60 patients were included
in the study (30 in each group). Of all eligible
patients, 16 patients were excluded from the
study based on the inclusion criteria and 9
patients refused to participate in of the study.
However, three patients dropped out in lac-
toferrin group and 4 patients dropped in the
placebo group during follow-up. Ultimate-
ly, the analysis was based on the data of 27
women in lactoferrin group and 26 women in
the placebo group.

Table (1): Comparison between study group and control group according to clinical
signs and symptoms of vaginosis at baseline and after 10 days of treatment.

Baseline clinical Study group Control group
signs and symp- (n);27) (n=26) Test value P-value
toms of vaginosis
Vaginal discharge 27 (100.0%) 26 (100.0%) 0.000 1.000
Signs and symptoms of vaginitis
after 10 days of treatment
No signs and
2 29 1 29
symptoms 3(85.2%) 8(69.2%) 1.122 0.289
Vaginal discharge 4 (14.8%) 8 (30.8%)
(t) Student t-test; (p) probability value.
85.2%
100% 69.2%

80%

60% 30.8%

40%

20%

0%
No signs and Vaginal discharge
symptoms
® Study group ™ Control group

Figure (1): Comparison between Study group and Control group
according to Signs and symptoms of vaginitis after 10 days of treatment
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Table (1) and Figure (1) show that all studied patients presented with vaginal discharge. How-
ever, signs and symptoms after 10 days of treatment were improved compared to baseline in
both groups.

Table (2): Comparison between baseline and after 10 days of treatment according to
clinical signs and symptoms of vaginosis in the study group.

Stud =27
Clinical Signs And —CY EOP inf 1)0 t
Symptoms of Vaginosis Baseline Oftterream(ll:z’ts b
No signs and symptoms 0 (0.0%) 23 (85.2%) 13.587 <0.001*
Vaginal discharge 27 (100.0%) 4 (14.8%) . .

(t) Student t-test; (p) probability value; (*) statistically significant result.

Table (2) shows that there was statistically significant higher frequency of improved signs and
symptoms after 10 days of treatment in the study group, compared to baseline.

Table (3): Comparison between baseline and after 10 days of treatment according to
clinical signs and symptoms of vaginosis in the control group.

Control =26
Clinical Signs And e groupA(fI;er 13 days t p
¢ f Vasinosi .
Symptoms of Vaginosis Baseline of treatment
No signs and symptoms 0 (0.0%) 18 (69.2%) 328 <0.001*
Vaginal discharge 26 (100%) 8 (30.8%) . .

(t) Student t-test; (p) probability value; (*) statistically significant result.

Table (3) shows that there was statistically significant higher frequency of improved signs and
symptoms after 10 days of treatment in the control group, compared to baseline.

Table (4): Comparison between baseline and after 10d of treatment according to vaginal
discharge sampling in the study group.

Stud =27
VAR LU ORI LR f:ft )10(1 f Test value -value
sampling Baseline er 19a o P
treatment
pH Baseline
pH 4 0 (0.0%) 2 (7.4%)
pH S5 5 (18.5%) 17 (63.0%)
pH 6 21 (77.8%) 8 (29.6%) 15.373 0.002*
pH7 1 (3.7%) 0 (0.0%)
pH 8 0 (0.0%) 0 (0.0%)
Clue cells Baseline
0 0
Nq clue cells 14 (51.9%) 24 (88.9%) 7194 0.007*
Positive clue cells 13 (48.1%) 3 (11.1%)
Fishy Odour
Baseline
3 0 0
Flsl'ly Odour 19 (70.4%) 1 (3.7%) .05 <0.001%*
No Fishy Odour 8 (29.6%) 26 (96.3%)

Using: McNemar's test *p-value <0.05 is significant; **p-value <0.001 is highly significant.
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Table (4) shows that there was statistically significant reduction mean of pH the after treat-
ment than baseline. Also, there was high frequency of improved fishy odor after treatment
compared to baseline with significant reduction in the positive clue cells after treatment com-
paring to baseline.

Table (5): Comparison between baseline and after 10d of treatment according to vaginal
discharge sampling in the control group.

. . Control group (n=26)
Vaginal discharge Test value p-value
sampling . After 10d of
Baseline
treatment
pH Baseline
pH 4 0 (0.0%) 1 (3.8%)
pH 5 3 (11.5%) 14 (53.8%)
pH 6 21 (80.8%) 10 (38.5%) 15.021 0.005*
pH7 2 (7.7%) 0 (0.0%)
pH 8 0 (0.0%) 1 (3.8%)
Clue cells Baseline
No clue cells 13 (50.0%) 23 (88.5%)
— 7.312 0.007*
Positive clue cells 13 (50.0%) 3 (11.5%)
Fishy Odour
Baseline
Fishy Odour 19 (73.1%) 5(19.2%)
13.077 0.002*
No Fishy Odour 7 (26.9%) 21 (80.8%)

Using: McNemar's test *p-value <0.05 is significant; **p-value <0.001 is highly significant.

Table (5) shows that there was statistically significant reduction mean of pH the after treat-
ment than compared to the baseline. Also, there was high frequency of improved fishy odour
after treatment comparing to baseline with significant reduction in the positive clue cells after
treatment comparing to baseline.

Table (6): Comparison between study group and control group according to outcome.

Study group Control Test
Outcome (n=27) group P-value Sig
_ value
(n=26)
Cured 23 (85.2%) 18 (69.2%)
1.925 0.165 NS
Resistant 4 (14.8%) 8 (30.8%)

Using: x?: Chi-square test for Number (%) or Fisher’s exact test, when appropriate.

Table (6) shows that the higher frequency of cured cases was 23 patients (85.2%) in the study
group, compared to 18 patients (69.2%) in control group, with p-value (p>0.05).
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Table (7): Comparison between study group and control group according to recurrence

of infection within 4 weeks.

Recurrence of Study group Control Test
infection within 4 (n=23) group value P-value Sig
weeks (n=18)
No Regur;ence of | 19 82.6%) | 14(77.8%)
_—— 2.073 0.355 NS
Recurrence after 4 4 (17.4%) 4 (22.2%)
weeks

Using: x?: Chi-square test for Number (%) or Fisher’s exact test, when appropriate.

Table (7) shows that the recurrence of infection after 4 weeks was 4 patients (17.4%) in the
study group, compared to 4 patients (22.2%) in the control group, but insignificant difference,

with p-value (p>0.05).
DISCUSSION

Currently, the standard-of-care therapeutic
approach for BV treatment is based on an-
tibiotic administration, often metronidazole
and/or clindamycin (12). Although the an-
tibiotic treatment is effective in about 80%
of BV cases, a high recurrence rate (>50%)
is reported within 6—12 months. In addition,
prolonged and repeated antibiotic treat-
ments facilitate the development of resistant
pathogens. In this context, resistance to both
metronidazole and clindamycin is well doc-
umented among G. vaginalis isolates (13,
14, 15), therefore complementary and/or al-
ternative therapeutic approaches are needed,
such as oral lactoferrin. a glycoprotein with
antimicrobial and immunomodulatory prop-
erties, are being explored.

Since bacterial vaginosis represents major
conflict and may be associated with a signif-
icant number of obstetric and gynecologic
complications, such as preterm labor and
delivery, preterm premature rupture of mem-
branes, spontaneous abortion, chorioamnio-
nitis, endometritis, post-Caesarean delivery
wound infections, postsurgical infections,
and subclinical pelvic inflammatory disease
(16), evaluating the efficacy of a probiotic
Lactobacillus mixture in combination with
bovine lactoferrin as adjuvant to drug ther-
apy with oral metronidazole in adult women
with BV was highlighted as a main point of
interest (11).

Consequently, this study was conducted and
aimed to characterize the bacterial biota in
women affected by bacterial vaginosis (BV)
and evaluate the effect of combined orally
administered lactoferrin and antibiotic treat-
ment (Metronidazole) versus placebo and
antibiotic treatment (Metronidazole) on the
vaginal bacterial biota.

This double-blind randomized controlled
clinical trial was conducted at at Ain Shams
University Maternity Hospital (ASUMH)
from December 2021 to December 2023 and
performed on a total of Sixty women diag-
nosed with bacterial vaginosis.

The current study revealed that there were
no significant demographic differences be-
tween the groups, including age, BMI, con-
traceptive use, infectious disease history and
sexual activity among the study groups. This
ensured comparability for assessing the in-
tervention’s impact on BV.

Regarding the clinical signs and symptoms
of bacterial vaginosis, our study results re-
vealed that all patients in both groups pre-
sented with vaginal discharge. However,
after 10 days of treatment, the clinical signs
and symptoms in study group and control
group significantly improved and decreased
to 14.8% and 30.8%, respectively (p value
<0.001), compared to the baseline with no
significant difference between the two group
after 10 days of treatment (p value = 0.289).
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Regarding the vaginal discharge sampling,
our study results revealed that there were no
statistically significant differences between
study group and control group according to
baseline vaginal discharge sampling regard-
ing pH Baseline, Clue cells Baseline and
Fishy Odour Baseline, with p-value (p>0.05).
However, 10 days after treatment, the vag-
inal discharge sampling revealed significant
improvement and reduction of the PH, Clue
cells Baseline and Fishy Odour Baseline in
both groups with no insignificant difference
between groups, with p-value (p>0.05).

Regarding the outcome, our study results re-
vealed that 23 patients (85.2%) in the study
group were cured, compared to 18 patients
(69.2%) in control group, and the recurrence
of infection after 4 weeks was 4 patients
(17.4%) in the study group, compared to 4
patients (22.2%) in the control group. how-
ever, the differences were statistically insig-
nificant, with p-value (p>0.05).

It is important to note that vaginal Lactoba-
cillus species can form a protective barrier
against pathogen invasion. The metabolites
they secrete into the cervicovaginal fluid
play a crucial role in inhibiting bacterial and
viral infections (17). Additionally, the low
vaginal pH (< 4.5) resulting from lactic acid
production by Lactobacillus species helps to
suppress the growth of pathogenic microor-
ganisms that cause vaginal dysbiosis. The
vaginal pH is a key factor in the high inci-
dence of BV among women of reproductive
age. Various adjuvant treatments, including
ascorbic acid, Lactobacillus strains, and pro-
biotics, have been explored to lower vaginal
pH and reduce the recurrence of BV (18, 5).

However, treatment remains unsatisfactory
until the pathogenesis of BV is fully under-
stood. Clinicians use different regimens to
treat BV, typically involving antibiotics like
metronidazole or clindamycin, administered
orally or topically. Although many wom-
en initially respond to these antibiotics, BV
recurs in 11-29% of cases within a month,
and an adherent G. vaginalis biofilm often re-

mains post-therapy. Bacteria within biofilms
exhibit higher resistance to antibiotics com-
pared to their free-floating counterparts (19).

A promising therapeutic approach involving
lactoferrin administration for treating BV
has been proposed. Pino et al. (5) conducted
an open prospective randomized trial to in-
vestigate the bacterial biota of women with
BV and evaluate the effects of two different
lactoferrin concentrations (100 mg and 200
mg vaginal pessaries) on the composition
and dynamics of the vaginal microbiota. The
study found that vaginal lactoferrin adminis-
tration altered the vaginal microbiota in BV
patients. Both 100 mg and 200 mg lactofer-
rin pessaries significantly reduced the pres-
ence of bacteria associated with BV, such as
Gardnerella, Prevotella, and Lachnospira,
while increasing Lactobacillus species. The
balance of the bacterial biota was maintained
up to 2 weeks after treatment only in wom-
en who received the 200 mg lactoferrin pes-
saries. However, this study is limited by the
absence of control group and also, using vag-
inal route may be effective, compared to the
orally administered lactoferrin in our study.

The primary mechanism of lactoferrin's ac-
tion appears to be its high-affinity iron se-
questration (Kd 10-20), creating a bacte-
riostatic, iron-depleted environment (17). In
a later study, Pino et al. (20) evaluated the
susceptibility of 71 presumptive Gardnerel-
la vaginalis clinical isolates to metronida-
zole and clindamycin, and investigated the
in vitro antimicrobial activity of Metrodora
Therapeutics bovine Lactoferrin (MTbLF)
at various concentrations. The study found
that lactoferrin's antimicrobial effect was
dose-dependent rather than strain-depen-
dent, indicating that the tested strains could
use iron for growth. G. vaginalis strains can
utilize several iron-containing compounds,
including iron salts, hemin, hemoglobin,
and human lactoferrin, but not bovine lacto-
ferrin. The inability of bovine lactoferrin to
support G. vaginalis growth was confirmed
with multiple presumptive clinical isolates.
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The specificity of G. vaginalis lactoferrin
binding proteins for human lactoferrin sug-
gests that bovine lactoferrin is preferable to
recombinant human lactoferrin for BV ther-
apeutics. Additionally, a synergistic effect
was observed when MTbLF was used in
combination with clindamycin, suggesting
that MTbLF could enhance the effectiveness
of traditional antimicrobials and help combat
antimicrobial resistance.

Furthermore, Russo et al. (11) conducted a
double-blind, randomized clinical trial that
assessed the efficacy of a probiotic mixture,
including Lactobacillus acidophilus GLA-14
and Lactobacillus rhamnosus HNOO1, com-
bined with bovine lactoferrin, as an adjunct
therapy to metronidazole in women with
recurrent BV. The study revealed signifi-
cant improvements in symptoms (vaginal
discharge and itching), Nugent scores, and
recurrence rates with the probiotic mixture
and lactoferrin combination. This alternative
approach may represent a safe and effective
remedy for restoring healthy vaginal micro-
biota and preventing recurrent BV.

Lactoferrin may be an effective alternative
remedy for preventing BV as it helps restore
a healthy vaginal microbiota, predominantly
composed of lactobacilli (11). Additionally,
Bertuccini et al. (21) demonstrated that bo-
vine lactoferrin, when combined with L. aci-
dophilus GLA-14 and L. rhamnosus HNOO1,
both alone and together, could enhance the
biofilm formed by these strains on both abi-
otic surfaces and HeLa cell monolayers. This
promising result supports the potential of a
symbiotic mixture of lactoferrin and lactoba-
cilli for promoting vaginal health.

A previous clinical study by De Alberti et
al. (22) found that oral administration of Re-
specta significantly increased vaginal colo-
nization by L. acidophilus GLA-14 and L.
rhamnosus HNOO1 in healthy women after
two weeks of treatment. Conversely, the pla-
cebo did not result in any increase in lactoba-
cilli levels in the vagina of the treated women.
Notably, the levels of both strains continued

to rise one week after the cessation of oral
intake, suggesting a prolonged persistence of
lactobacilli in the vagina.

Extensive research supports the pathogenic
role of G. vaginalis and suggests that vagi-
nal Gardnerella spp. biofilm can lead to the
ineffectiveness of conventional antibiotic
treatments and high recurrence rates, imply-
ing that other bacteria within the biofilm may
act as opportunistic secondary invaders. Fur-
thermore, bacteria in biofilms exhibit differ-
ent responses to antibiotics compared to their
free-floating (planktonic) forms, with antibi-
otic resistance believed to be a contributing
factor to persistent and recurrent BV. Saun-
ders et al. (23) found that in cases involving
BV biofilms, strains of Lactobacillus might
be able to disrupt and remove these biofilms,
potentially reducing the reliance on antibiot-
ics.

Moreover, lactobacilli supplementation sig-
nificantly improved symptoms such as dis-
charge and odor, as well as Nugent scores,
during the intervention period (24). Anukam
et al. (25) conducted a study where, after a
7-day treatment with metronidazole, partici-
pants were given either a probiotic oral for-
mulation containing L. rhamnosus GR-1 and
L. reuteri RC-14 or a placebo for 30 days.
The study reported an initial cure rate of 88%
for the probiotic group compared to 40% for
the placebo group (P<0.001), with a signifi-
cant increase in lactobacilli in vaginal swabs
from the treated group. However, due to the
limited amount of data, probiotics cannot yet
be recommended for women with BV.

The benefits of using probiotics should be
evaluated alongside known risk factors for
BV, such as diet, douching, contraception
type, and menstrual cycle. To sustain and
maximize long-term benefits, BV should be
managed as a chronic condition requiring
both short-term and long-term treatments
(19). The unclear causes of BV, high recur-
rence rates, sub-optimal treatment options,
often inconsistent clinical advice, and dis-
tressing symptoms remain significant chal-
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lenges in modern obstetrics and gynecology
(26). Consequently, it is not surprising that
women often resort to various self-help rem-
edies to prevent further recurrences, and doc-
tors are continually searching for new thera-
peutic strategies.

The differences between these studies and
ours might be attributed to the use of a pro-
biotic mixture, including Lactobacillus aci-
dophilus GLA-14 and Lactobacillus rhamno-
sus HNOO1 combined with bovine lactoferrin
(Respecta), the prolonged treatment period,
and the different methodology. In the study
by Russo et al. (11), Respecta or placebo
was administered as one capsule per day for
10 consecutive days, repeated each month
during a six-month follow-up period, starting
on the first day of the menstrual cycle. This
approach considers that menstrual blood in-
creases vaginal pH and thereby heightens the
risk of recurrences.

Although many healthcare providers might
view vulvovaginal infections as relatively
straightforward to treat, treatment failures
and recurrent infections are common. Pa-
tients frequently receive repeated courses
of the same ineffective treatments. Howev-
er, for most women experiencing chronic or
recurrent vaginal infections, there are eval-
uation and treatment approaches that can
provide more satisfactory outcomes. In this
context, the use of probiotics may be a viable
therapeutic strategy (11).

These findings may underscore the potential
of lactoferrin in managing BV, highlighting
its role in reducing clinical signs and symp-
toms, particularly vaginal discharge. How-
ever, some variability in treatment response
suggests the need for personalized approach-
es and further research to optimize treatment
strategies.

The strength points of this study:

The strength points of this study are that it
is double-blind randomized controlled clini-
cal trial design, its setting at a single tertiary
care center and presence compared control

group. To the best of our knowledge, there
1s a paucity of studies in literature evaluating
the bacterial vaginosis treatment with lacto-
ferrin, compared with control group, and that
represents a strength point of our study.

The limitations of the study

The findings of this study should be interpret-
ed in light of its limitations firstly, including
relatively smaller sample size relative to the
previous studies, not being a multicentric
study and this represents a significant risk of
publication bias. Secondly, using only oral-
ly administrated route and small dose of the
drug (lactoferrin 100 mg) which may under-
estimate the antimicrobial effect of Lactofer-
rin as the antimicrobial effect of Lactoferrin
was dose-dependent and not strain-depen-
dent (Pino et al., 2022). Thirdly, short period
of treatment and follow up.

Conclusions

In conclusion, this study evaluated the effec-
tiveness of oral lactoferrin supplementation
combined with antibiotic treatment for treat-
ing bacterial vaginosis compared to standard
care. The intervention significantly improved
BV symptoms, including vaginal discharge,
clue cell presence, and fishy odour. However,
the differences between the intervention and
standard care groups were statistically insig-
nificant.

We are aware that no firm conclusions can
be drawn about the efficacy of oral lactofer-
rin supplementation combined with antibiot-
ic treatment for treating bacterial vaginosis
compared to standard care from the results
derived from such a small-sized study. Nev-
ertheless, the present study can burden the
knowledge and shed some light on future
prospective studies with larger sample sizes,
high dose of lactoferrin mixed with probiot-
ics and several lactobacilli strains with long
period of treatment and follow up demon-
strating the long-term effect of high dose of
lactoferrin.
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