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ABSTRACT

Bacterial vaginosis (BV) is the predominant condition of vaginal dysbiosis leading women to seek
gynecologic care. Excessive genital cleansing, particularly through vaginal douching, appears to be a
precipitating factor. BV does not induce any inflammatory response, with more than half of patients
remaining asymptomatic. The chief complaints are an increased vaginal discharge volume and an altered
odor. BV compromises the body’s natural defense mechanisms, thereby increasing susceptibility to local
and ascending infections. BV also heightens the risk of sexually transmitted infections, including pelvic
inflammatory disease. For many years before 2022, our institution employed a metronidazole regimen
of 1,200 mg daily, which demonstrated favorable efficacy. Metronidazole commonly leads to side effects
such as nausea, vomiting, and a metallic taste. Unfortunately, many women discontinue the medication
once their symptoms alleviate, as they often perceive BV as a vaginal imbalance rather than an infectious
disease. In 2022, the Royal Thai College of Obstetricians and Gynaecologists introduced a recommended
treatment guideline for BV that emphasized a balanced approach to medications and lifestyle modifications.
Consequently, the primary antibiotic now used in Thailand is metronidazole, administered as a single 2
g dose or 800 mg daily for 7 days. At the Siriraj Female Sexually Transmitted Infections Clinic, we have
utilized various metronidazole treatment regimens accompanied by comprehensive educational sessions
and counseling. This article shows a comprehensive approach to management of BV in reproductive-
aged Thai women, particularly based on Siriraj experience.
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Introduction

Disruption of the vaginal ecosystem leads
to abnormal proliferation of the vaginal flora,
characterized by an altered microbial ratio®.
Bacterial vaginosis (BV) represents the
predominant manifestation of vaginal dysbiosis,
prompting women to seek gynecologic care®. BV
arises from an overgrowth of anaerobic bacteria,
notably Gardnerella vaginalis, resulting in an
abundance of vaginal discharge with an unpleasant
odor, commonly described as fishy. Notably, BV
is not classified as a sexually transmitted infection
(STI). Symptoms are often more pronounced
during and after menstruation or sexual
intercourse, with some individuals experiencing
persistent and severe symptoms throughout the
day. Nevertheless, nearly half of BV cases are
asymptomatic. Dysbiosis weakens the vaginal
environment and enhances vulnerability to
various infections®. BV poses additional
concerns in pregnant women, as it may heighten
the risks of preterm labor or premature rupture of
membranes®.

The vagina serves as an elastic and
muscular canal that links the external genitalia to
the cervix. In prepubescent females, the
predominant bacteria in the vagina are E. coli,
diphtheroids, and coagulase-negative
Staphylococcus®. Upon entering reproductive
age, increased estrogen levels lead to the
proliferation of mature squamous cells and
enhanced glycogen accumulation within vaginal
epithelial cells. Vaginal enzymes, such as alpha-
amylase, degrade glycogen into maltose,
maltotriose, and alpha-dextrins. Subsequently,
Lactobacilli’s lactase dehydrogenase hydrolyzes
these compounds into lactic acid, which inhibits
the growth of other bacteria. Lactic acid is
believed to enter the cytoplasm and induce
bacterial cell death. Lactobacilli, the primary
protective bacteria in the vaginal ecosystem,
produce both L- and D-lactic acid. However,
D-lactic acid specifically contributes to maintaining
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vaginal balance®. Additionally, certain strains of
Lactobacilli, notably L. crispatus, exhibit a higher
capacity for hydrogen peroxide production, while
L. iners produces comparatively low levels of
hydrogen peroxide.

Both intrinsic and extrinsic factors can
easily disrupt the stability of the vaginal ecosystem.
Intrinsic factors encompass sex hormone levels
and the presence of menstrual blood. Conditions
that lead to decreased estrogen levels, such as
menopause and breastfeeding, result in reduced
quantities of Lactobacilli in the vagina. Additionally,
the alkalinity of menstrual blood diminishes the
activity of lactic acid, creating an environment
conducive to the proliferation of other bacteria,
thereby disrupting the protective role of
Lactobacilli. Notably, L. crispatus, a beneficial
strain of Lactobacilli, experiences a significant
100-fold decrease during menstruation, whereas
L. iners and other anaerobic bacteria exhibit
increased abundance®. Extrinsic factors
encompass birth control methods that cause
abnormal bleeding patterns, which can interfere
with Lactobacillus function like the interaction of
menstrual blood. Furthermore, certain risk
behaviors, such as vaginal douching, excessive
genital cleansing, and intercourse, directly reduce
Lactobacilli in the vaginal ecosystem.

The Nugent scoring system is considered
the gold standard diagnostic method for BV®,
However, due to the expertise required by
examiners, clinical diagnosis methods such as
Amsel’s criteria have gained popularity. The
criteria necessitate the presence of at least three
out of four indicators. They are a thin grayish-white
homogenous discharge, pH > 4.5, clue cells
(vaginal squamous epithelial cells with adherent
bacteria), and a positive whiff test (characterized
by a fishy odor upon adding 10% KOH).
Nonetheless, a limitation of this method is its
inability to be used in cases involving blood or
amniotic fluid contamination. To address the
limitation, the Royal Thai College of Obstetricians
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and Gynaecologists recommends utilizing clue
cells as a standalone diagnostic tool for BV,
focusing on determining the proportion of clue cells
present. An inclusion threshold of at least 20%
clue cells achieves a sensitivity and a specificity
of 87.1% and 55.8%, respectively, for diagnosing
BVD,

In line with the guidelines provided by the
Center for Disease Control and Prevention, the
International Union against Sexually Transmitted
Infections and the World Health Organization213),
the Royal Thai College of Obstetricians and
Gynaecologists has issued treatment
recommendations for reproductive-aged women
presenting with abnormal vaginal discharge based
on the available medications in Thailand. The
recommended regimens for BV treatment are
follows:

e Metronidazole: 400 - 500 mg orally, twice
a day for 7 days,

e Metronidazole: 2 g orally as a single dose,

e Metronidazole: 750 mg vaginal
suppositories for 7 days,

e Tinidazole: 2 g orally as a single dose, or

e Clindamycin: 300 mg orally, twice a day
for 7 days

Medical personnel should inquire about
patients’ experiences and comfort with vaginal
suppositories, as they may not be suitable for
individuals who have never engaged in penetrative
sexual intercourse. Premature discontinuation of
the regimen is a common issue™), resulting in the

1A) Proper vaginal suppository method

improper disposal of residual drugs into the
environment. Therefore, the single-dose regimen
is often favored as the initial choice. However,
being cautious of potential immediate vomiting
following drug intake is crucial. One suggested
approach is to slowly consume tablets, ingesting
one or two at a time but ensuring that all tablets
are swallowed within 5 minutes. As importantly,
alcohol-containing food or drink should be withheld
until 24 hours following last metronidazole tablet/
suppository or 72 hours until last tinidazole tablet.

It is crucial to ensure that all patients have
a comprehensive understanding of the nature of
the disease, its underlying causes, appropriate
treatment, and self-care measures to prevent
recurrence. The key messages to convey are as
follows: “BV is not a sexually transmitted disease
but rather a disruption in the vaginal ecosystem,”
“Recurrence is very common if lifestyle
modifications are not followed’ and “BV can result
in many severe diseases, particularly ascending
infections.” Additionally, it is essential to provide
clear explanations regarding proper drug
administration and potential side effects. These
explanations can be delivered through individualized
one-on-one counseling sessions or online
platforms. At the Siriraj Female Sexually Transmitted
Infections (STI) Clinic, easily comprehensible
educational materials have been developed to aid
patients in understanding the correct technique for
suppository administration and optimal vaginal
care (see Fig. 1).
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1B) Vaginal care

Source: Unit of Infectious Diseases, Department of Obstetrics and Gynaecology, Faculty of Medicine Siriraj Hospital, Mahidol University

Fig. 1. QR code for accessing information on the proper usage of vaginal suppositories and vaginal care
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Advice regarding proper vaginal care can
vary across countries, and no universally agreed-
upon best method exists. However, it is generally
acknowledged that vaginal douching can lead to
complications®. In Thailand, 4.8% of asymptomatic
reproductive-aged(' women practice vaginal
douching, and this prevalence doubles among
those with BV(®). Surveys indicate that up to 90%
of Thai women engage in genital cleansing outside
of shower time, with three-thirds doing so at least
twice daily(”. It is important to dispel common
myths surrounding vaginal care, such as the belief
that urine is unclean, the misconception that a
woman’s genitals should have no odor, and the
notion that seminal fluid must be completely
washed out after intercourse. Most Thai women
rely on plain water for external genital cleansing'”,
whereas women from other countries often prefer
various cleansing products(. However, once
abnormal vaginal discharge is experienced, it is
advisable to reduce the habit of internal and
external genital cleansing.

The Siriraj Female STI Clinic provides
specific recommendations for genital care. First,
gentle blotting with dry tissue paper should be
performed after urination. Second, sanitary pads
should not be used outside of the menstrual cycle.
Third, direct spraying of water onto the genitals
should be avoided. Fourth, in cases of vaginitis
or abnormal vaginal discharge, activities involving
water immersion, such as swimming, should be
avoided. Finally, if currently engaging in vaginal
douching, it is advised to discontinue this behavior.

Experience of treating women with BV at the
Siriraj Female STI Clinic

The primary treatment approach for BV
involves the use of simple antibiotics, such as
metronidazole, in either the oral or vaginal form.
Since 2020, the Clinic has implemented a
treatment and response monitoring system for all
BV patients. Specifically, patients were requested
to return for a follow-up visit after 2 weeks. In
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cases where no treatment response was observed,
an alternative regimen was prescribed, with a
further follow-up appointment scheduled for the
following 2 weeks.

Patient characteristics are detailed in Table
1. Data analysis revealed therapeutic efficacy rates
ranging from 66.7% to 80% for all metronidazole
regimens (Fig. 2). These findings align with
previous studies conducted among Thai women,
which reported cure rates ranging from 77.8% to
78.6% based on the Amsel criteria(® 29, |t should
be noted that a proportion of patients, approximately
10%, exhibited two Amsel criteria, indicating an
abnormal condition or mild BV©@",

BV often involves the formation of anaerobic
biofilms that exhibit poor response to treatment.
One study demonstrated that using metronidazole
vaginal suppositories is more effective and faster
at destroying biofilms®?. However, our findings
indicate that the treatment efficacy of vaginal
metronidazole suppositories in combination with
miconazole did not differ from that of oral
metronidazole('®.

Lactic acid, a weak acid produced by
Lactobacilli, plays a role in maintaining vaginal
balance and acts as a precursor for hydrogen
peroxide formation. While lactic acid has been
utilized in BV treatment, its efficacy is inferior to
that of metronidazole®® 24, Therefore, its use is
recommended in cases with mild symptoms or
when less than three Amsel criteria are met. It is
more favorably utilized in combination with
metronidazole. Additionally, lactic acid can serve
as a long-term preventive measure against BV
recurrence and is considered safe for pregnant
women ! 25),

Our observations indicated that lactic acid
was well-tolerated by patients. Only 13.6% (3/22)
of patients reported a mild burning sensation from
the first day of use. One patient also noted a
slightly bothersome vaginal discharge, which
resolved by the end of the 7-day treatment period.
Patients expressed increased satisfaction during
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the second and third days of use, reporting the treatment efficacy results at the 2-week follow-
improved comfort and reduced odor. However, up did not differ from those of the other groups.

Table 1. Patient characteristics and treatment outcomes by treatment regimen.

Metronidazole Metronidazole = Metronidazole  Metronidazole 2g Dequalinium

400mg BID, 7d 400mgTID, 7d 29 + Lactic acid chloride
(n=33) (n=30) (n=31) (n=22) (n=22)
Age (years) 32.4+10.1 33.4+10.3 32.6+7.5 33.1+10.8 31.3+10.1
Being parous 12 (36.4) 13 (43.3) 11 (35.5) 8 (36.4) 5(22.7)
Being pregnant 8 (24.2) 2(6.7) 2 (6.5) 3 (13.6) 4 (18.2)
Vaginal care
Panty-liner outside period 18 (54.6) 17 (56.7) 18 (58.1) 13 (59.1) 14 (63.6)
Special genital soap 18 (54.6) 17 (56.7) 15 (48.4) 15 (68.2) 13 (59.1)
Douche 10 (30.3) 5(16.7) 6 (19.4) 11 (50.0) 6 (27.3)
Tampon 4 (12.1) 0 1(3.2) 3(13.6) 3(13.6)
History of STDs
Genital warts 5(15.2) 2(6.7) 2 (6.5) 1(4.6) 3(13.6)
Gonorrhea 2(6.1) 1(3.3) 2 (6.5) 1(4.6) 1(4.6)
Herpes genitalis 1(3.0) 2(6.7) 1(3.2) 0 0
Trichomoniasis 1(3.0) 1(3.3) 0 0 0
Diagnosis of BV (Amsel criteria)
pH > 4.5 31(93.9) 29 (96.7) 28 (90.3) 19 (86.4) 20 (90.9)
Whiff test 25 (75.8) 20 (66.7) 27 (87.1) 19 (86.4) 20 (90.9)
Homogeneous whitish discharge 27 (81.8) 28 (84.8) 26 (83.9) 17 (77.3) 14 (63.6)
Presence of clue cells 31 (93.9) 28 (84.8) 30 (96.8) 22 (100) 21 (95.5)
Percentage of clue cells 50 [30-80] 45 [20-70] 40[30-60] 60[50-80] 60[50-90]
Number of Amsel criteria
3 13 (39.4) 12 (40.0) 12 (38.7) 10 (45.5) 10 (45.5)
4 20 (60.6) 16 (53.3) 19 (61.3) 12 (54.6) 12 (54.6)
At 2-week follow-up
No symptom 19 (57.6) 22 (73.3) 23 (74.2) 12 (54.6) 8 (36.4)
pH > 4.5 10 (30.3) 12 (40.0) 10 (32.3) 11 (50.0) 7 (31.8)
Whiff test 3(9.1) 2(6.7) 3(9.7) 4 (18.2) 3(13.6)
Homogeneous whitish discharge 5(15.2) 1(3.3) 5(16.1) 2(9.1) 6 (27.2)
Presence of clue cells 12 (36.4) 11 (36.7) 12 (38.7) 9 (40.9) 13 (59.1)
Presence of pseudohyphae 8 (24.2) 9 (30.0) 10 (32.3) 8 (36.4) 2(9.1)
Presence of cervicitis* 3(9.1) 4 (12.1) 2(6.5) 1(4.6) 2(9.1)
Recurrence at 2 months 1/18 (5.6) 2/30 (6.7) 2/30 (6.7) 1/5 (20.0) 0/2 (0)

Abbreviation: BV, bacterial vaginosis, *Cervicitis = leukocytes >=30/high power field (under 400x microscope)

Source: Unit of Infectious Diseases, Department of Obstetrics and Gynaecology, Faculty of Medicine Siriraj Hospital, Mahidol University
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Fig. 2. Cure rates based on Amsel criteria at 2-week follow-up
Group 1 = Metronidazole 400mg BID, 7d (n = 33); Group 2 = Metronidazole 400 mg TID, 7d (n = 30); Group 3 = Metronidazole 2g (n = 31);

Group 4 = Metronidazole 2g + Lactic acid (n = 22); Group 5 = Dequalinium chloride (n = 22)

Source: Unit of Infectious Diseases, Department of Obstetrics and Gynaecology, Faculty of Medicine Siriraj Hospital, Mahidol University

Dequalinium chloride is an antiseptic agent that
can eradicate G. vaginalis biofilms®®, making it a
potential treatment option for BV. However, our
experience revealed an effectiveness rate of only
55.6%, with 22.2% of participants still exhibiting two
Amsel criteria. Further studies are required to
investigate the use of this drug. Our preliminary
findings suggest that dequalinium chloride is an
alternative treatment for patients who prefer to avoid
antibiotics. Additionally, our previous report showed
that its additional benefit was a non-inferior efficacy
to clotrimazole in treating women with vaginal
candidiasis™. As up to 36.4% of women with BV
demonstrated vaginal candidiasis at the 2-week
follow-up, dequalinium chloride may be advantageous.
Nevertheless, close monitoring of treatment response
is necessary, as antibiotics or antimycotics may
eventually be needed.

Another non-antibiotic therapy for BV is
Lactobacillus suppository since its deprivation is the
mainstay pathophysiology. The only product in the
Hospital’s drug list is a combination of estriol 0.03 mg
and 108 CFU of Lactobacillus acidophilus. Previous
studies showed that, in terms of cure rate, it was
superior to placebo and non-inferior to antibiotics®”
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28  Using the combination as the first line BV
treatment, we found that 10/20 (50.0%) women were
symptom-free at 2-week follow-up but seven of them
met at least three Amsel criteria. Out of the twenty
patients, six met four Amsel criteria, seven met three,
and five met two criteria at 2-week follow-up. Like
dequalinium chloride, this product may be an option
for those who prefer non-antibiotic treatment.

Currently, we have limited experience of using
tinidazole and clindamycin. Tinidazole is a long-acting
nitroimidazole antibiotic but is not included in the
Hospital’s drug list. Based on the data of 9 non-
pregnant women with BV who came for 2-week follow-
up, a 7-day-course of twice daily 300mg clindamycin
showed lower cure rate by Amsel criteria than that in
a previous study in Thailand®, at 66.7% vs 94.3%.
Moreover, we found one case of angioedema following
clindamycin consumption.

Regarding symptom assessment, it was
observed that the group receiving metronidazole 400
mg three times daily for 7 days displayed the fewest
symptoms on the follow-up day (Table 1). However,
this group expressed the highest level of dissatisfaction
with the treatment approach. The regimen of
metronidazole 400 mg three times daily for BV
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treatment has been in use at Siriraj Hospital for over
20 years. At the moment, the Clinic maintains this
regimen for cases that do not respond to the initial
treatment, and it has shown a treatment efficacy rate
of nearly 100%. For those who failed the regimen of
7-day metronidazole 1,200 mg, the 12-day course of
dequalinium chloride was then prescribed and
resulted in good treatment response.

When being assessed at two months,
recurrence was rare. Three main causes of BV
recurrence were residual infection, resistance to
treatment, or re-infection®®. The first two causes are
unlikely since the follow-up until being cured was
performed in all cases. This underlines the importance
of education session about vaginal health care and
follow-up for all women with BV. Nonetheless, longer
term follow-up and further studies are required in order
to demonstrate the sole effect of lifestyle modification
on BV recurrence.

Beside treatment outcomes, the new diagnoses
which were disclosed at 2-week follow-up were as
important. Up to 36.4% of women initially being
diagnosed with BV were positive for pseudohyphae,
a marker of vaginal candidiasis, under light microscope.
We chose to treat all of them regardless of symptoms
and asked them to return for evaluation until the finding
became negative. In contrast, although presence of
leukocytes = 30/high power field (under 400x
magnification) yields diagnostic accuracy of chlamydial
cervicitis at 21.8%4%, we did not initiate treatment.
Further information is required to guide clinicians’
decision.

Conclusion

Vaginal dysbiosis is a challenge for obstetricians
and gynecologists because of its potential severe
consequences. The main precipitating factor is the
patient’s genital care practice which needs to be
discussed, investigated and modified in conjunction
with drug treatment. The choices of treatment
regimens are at the moment vast. The prescriptions
should be based on to the experience of the healthcare
personnel and the acceptance of the patients. This
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article shows that higher-dose drug use may not
improve the patient’s recovery rate. Guidelines for
treating this group of patients still have room for further
development to provide patients with the best possible
care.
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