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Abstract

IMPORTANCE Bacterial vaginosis (BV) is a common cause of vaginal infection. First-line treatments
of BV are metronidazole and clindamycin. Due to the increase in antibiotic resistance, effective
nonantibiotic treatments for BV are needed.

OBJECTIVE To examine whether dequalinium chloride, a broad-spectrum antiseptic, is noninferior
to oral metronidazole for the treatment of BV.

DESIGN, SETTING, AND PARTICIPANTS This phase 4, multicenter, triple-blind, double-dummy,
parallel, noninferiority randomized clinical trial was conducted from July 29, 2021, to August 25,
2022, with a 1-month follow-up. Participants were premenopausal women 18 years or older with BV
from 11 gynecologic practices and 1 hospital in Poland, Slovakia, and the Czech.

INTERVENTION Patients were randomized to treatment with dequalinium chloride vaginal tablets
(10 mg once daily for 6 days) or oral metronidazole (500 mg twice daily for 7 days). Double-dummy
medication kits contained vaginal and oral tablets with placebo and active medication.

MAIN OUTCOMES AND MEASURES The main outcome was the noninferiority margin (of 15
percentage points) in the absolute difference in clinical cure rates between dequalinium chloride and
metronidazole 7 to 11 days after start of treatment (visit 1). Noninferiority was met if the lower 95%
CI for the difference in clinical cure rate was less than 15 percentage points at visit 1.

RESULTS A total of 147 women (mean [SD] age, 36.7 [9.0] years) were treated with dequalinium
chloride (n = 72) or metronidazole (n = 75). The clinical cure rates at visit 1 were 64 of 69 (92.8%) for
dequalinium chloride vs 69 of 74 (93.2%) for metronidazole in the intention-to-treat population,
whereas in the per-protocol population, cure rates were 54 of 58 (93.1%) for dequalinium chloride vs
48 of 53 (90.6%) for metronidazole. The treatment differences of −0.5 percentage points (95% CI,
−10.8 to 9.8 percentage points; P = .002) in the intention-to-treat population and 2.5 percentage
points (95% CI, −9.4 to 14.4 percentage points; P = .001) in the per-protocol population confirmed
the noninferiority of dequalinium chloride. The tolerability of dequalinium chloride was rated as very
good by 30 of 50 patients (60.0%) but only by 21 of 54 (38.9%) for metronidazole. Three patients
in the metronidazole group suspended treatment due to an adverse event.

CONCLUSIONS AND RELEVANCE This randomized clinical trial showed that dequalinium chloride
was not inferior to metronidazole for the treatment of BV. Dequalinium chloride had a similarly high
cure rate but with better tolerability and fewer adverse events. With a similar efficacy to
metronidazole and clindamycin, dequalinium chloride warrants consideration as first-line treatment
for BV to help reduce antibiotic consumption.
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Introduction

Bacterial vaginosis (BV) remains a common and recurrent cause of vaginal infection in women of
reproductive age,1,2 with substantial impact in quality of life and health care costs.2-4 The clinical
diagnosis of BV is based on the presence of at least 3 Amsel criteria: characteristic vaginal discharge;
“fishy” smell, clue cells; and vaginal pH greater than 4.5.5 Bacterial vaginosis can also be diagnosed
using the Nugent score, a microscopic assessment of a Gram staining of the vaginal discharge, rarely
performed at the point of care because it requires more time, trained personnel, and specialized
equipment.6,7

First-line treatments for BV are metronidazole and clindamycin.8-11 Their 1- to 4-week cure rate
is 55% to 90%,12-15 but the recurrence rate within 6 months is 30% to 70%.13,16 This high recurrence
has been attributed to the bacterial biofilm, a protective bacterial reservoir that neither treatment is
able to eradicate.17-19 Moreover, antibiotics have frequent adverse effects and carry the risk of
development of resistance17; thus, effective nonantibiotic treatments for BV are needed.

One such alternative is dequalinium chloride, a broad-spectrum antiseptic effective against
gram-positive and gram-negative bacteria, fungi, and protozoa, used since the 1950s.20-25 Several
clinical studies25-30 have reported the efficacy and safety of dequalinium chloride against vaginal
infections. Dequalinium chloride is recommended by several international and European guidelines
as alternative treatment for BV or inflammatory vaginitis.8,10,11,31-33 Dequalinium chloride adsorbs into
the cell surface, altering its permeability; disrupts protein synthesis; and induces protein
denaturation and precipitation of nucleic acids.25 Due to these multiple modes of action, the
development of resistance is unlikely. Furthermore, in vitro experiments showed recently that
dequalinium chloride disrupts the bacterial biofilm and impairs metabolic activity.34 Dequalinium
chloride was shown to be noninferior to clindamycin for treatment of BV28; thus, the primary
objective of this study was to assess the noninferiority of dequalinium chloride compared with oral
metronidazole, the other first-line treatment.

Methods

Trial Design and Participants
In this phase 4, multicenter, triple-blind, parallel, double-dummy, noninferiority randomized clinical
trial, patients with symptomatic BV were recruited from July 29, 2021, to August 25, 2022, in Poland,
the Czech Republic, and Slovakia from 11 gynecology practices and 1 hospital. The study was
approved by the local ethics committees and competent authorities. It was conducted in accordance
with the International Council for Harmonisation of Technical Requirements for Pharmaceuticals for
Human Use Guideline for Good Clinical Practice and the Declaration of Helsinki.35 The original study
design was based on the 2019 US Food and Drug Administration (FDA) guidance for industry for
BV.36 This study followed the Consolidated Standards of Reporting Trials (CONSORT) reporting
guideline.37

Premenopausal women 18 years or older with BV (defined as 4 positive Amsel criteria) who
signed informed consent forms were eligible to participate. Exclusion criteria were as follows: uterine
bleeding (including menstruation) or vaginal bleeding of unknown origin, ulcerations or erosions of
the vaginal mucosa or cervix, candidiasis, aerobic vaginitis, sexually transmitted infections, severe
systemic diseases, hypersensitivity to one of the study medications, pregnancy, lactation, vaginal
medication or douching in the previous 7 days, recent participation in another study with an
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investigational drug, refusal to refrain from alcohol consumption, unable to follow the procedures of
the study, and being related to or working for the investigator. An additional inclusion criterion for
the main efficacy assessment was a Nugent score of 7 or higher,36 but due to a higher-than-expected
screening failure rate, the protocol was amended to allow the inclusion of all patients in the main
analysis. The trial protocol can be found in Supplement 1.

Interventions and Treatments
Potentially eligible patients signed the informed consent forms before any study-specific procedures
were performed. These procedures included a pregnancy test and a gynecologic examination to
collect samples for evaluation of clue cells in saline wet mount, whiff test, and pH. A pseudonymized
sample was sent to an independent central laboratory to assess the Nugent score. Eligible patients
were then randomized and handed a medication kit to start treatment the same day. Demographics,
somatometrics, medical history, medications, and vital signs were recorded. Information on self-
reported race and ethnicity was collected as part of the demographic data of the study participants.
A link to an electronic patient diary was provided to document adherence to study medication,
symptoms, efficacy, tolerability, and adverse events. Patients were instructed to use contraception
methods, abstain from using intravaginal products or douching, and return the medication kit at their
next visit. Follow-up visits were performed on days 7 to 11 (visit 1) and 20 to 40 (visit 2) after the start
of treatment. Vaginal samples were taken and the occurrence of adverse events recorded at
each visit.

The investigational drug was dequalinium chloride, 10-mg vaginal tablets (Fluomizin, Medinova
AG). The comparator was metronidazole, 500-mg oral tablets (Arilin, Dr August Wolff GmbH & Co.KG
Arzneimittel). Double-dummy medication kits prepared by an independent contractor according to
the randomization list contained vaginal and oral tablets, of which one was placebo and the other
active medication. Vaginal tablets (containing either dequalinium chloride or placebo) were applied
once a day for 6 days. Oral tablets (containing metronidazole or placebo) were taken twice a day for
7 days.

Main Outcomes
The outcome measure of the primary objective was a noninferiority margin of 15 percentage points
in the absolute difference in clinical cure rates between dequalinium chloride and metronidazole 7 to
11 days after start of treatment. The secondary objectives were to assess the clinical cure rate,
bacteriologic cure rate, therapeutic cure rate, clinical improvement, time to resolution of clinical
symptoms, subjective efficacy and tolerability, recurrence, and safety within 1 month (±10 days) of
treatment.

Following FDA guidance, BV was defined as the presence of all 4 Amsel criteria: greyish-white
homogenous vaginal discharge, more than 20% clue cells on saline wet mount microscopy, fishy
amine odor on the vaginal discharge with 10% potassium hydroxide (whiff test), and vaginal pH
greater than 4.5.5,36 Clinical cure was defined as the resolution of abnormal vaginal discharge, whiff
test, and clue cells (ie, all 3 criteria must be negative).36 Bacteriologic cure was defined as a Nugent
score of 3 or less. The Nugent score uses a 0 to 10 scale, with 0 to 3 indicating normal flora, 4 to 6
indicating intermediate flora, and 7 to 10 indicating BV.6 Therapeutic cure was a combination of
clinical and bacteriologic cure (ie, patient must meet the criteria of both). The standard Amsel criteria
define BV as the presence of 3 or more criteria.5 Conversely, 2 or more negative criteria are
considered BV negative. Clinical improvement was defined as 2 or more negative Amsel criteria at
both visits. The time to resolution of clinical symptoms was calculated from the day the patients
reported no symptoms. Subjective efficacy and tolerability to the treatment were rated
independently by patients and investigators as very good, good, moderate, or poor. Adverse events
within 24 days of randomization were defined as treatment emergent. Their severity, seriousness,
and relationship to study medication were assessed at every visit. Treatment adherence was
calculated from the number of medications returned.
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Statistical Analysis
Cure rates with metronidazole range from 66% to 90% using diverse combinations of Amsel
criteria.38-42 Because the definition of clinical cure for this study was more restrictive, the cure rate
was assumed to be 80% and the noninferiority margin was set at 15 percentage points.28,41 A sample
size of 236 patients (118 per group) was calculated assuming a 1-sided α = .025, 80% power, and 5%
dropout rate with nQuery Statsols, version 8.5.2.0 (Statsols) (the statistical analysis plan can be
found in Supplement 1). The planned interim analysis to adjust the sample size was performed by a
blinded independent statistician after approximately 50% had completed the study.

The randomization sequence was prepared by an independent statistician using block
randomization with variable block sizes stratified by center in a 1:1 ratio. An interactive randomization
tool in the electronic case report form provided the medication kit number, ensuring allocation
concealment. Patients, investigators, and outcome assessors at the central laboratory were blinded
to the allocation treatment.

Demographic and baseline data were summarized using mean (SD) or median (IQR) for
continuous variables and number (percentage) for categorical variables. The difference in
proportions between groups (with 95% CIs) for clinical cure, bacteriologic cure, and therapeutic cure
were analyzed using a Farrington-Manning test with a 1-sided significance level of α = .025 and a
noninferiority margin of 15 percentage points. A post hoc analysis using the standard Amsel criteria
was performed as above. Multivariable logistic regressions to adjust for variables likely to influence
the cure rate, such as treatment, timing of the visit, Nugent score at baseline, and previous BV, were
performed using the intention-to-treat (ITT) and per-protocol (PP) populations. Subjective
assessment of treatment efficacy and tolerability was performed using a 2-sided Wilcoxon-Mann-
Whitney U test. All statistical analyses were performed with SAS software, version 9.4 (SAS
Institute Inc).

The ITT population included all randomized and treated patients allocated according to their
randomization. The PP population included patients without major protocol violations. The safety
population included patients who took at least 1 dose of study medication. Originally, the main
efficacy analysis was planned to be performed using the modified ITT population, a subset of the ITT
population that excluded patients with a Nugent score less than 7. The protocol was amended to
change the main study population to the ITT. The primary efficacy analysis was performed on the ITT
and PP populations. Secondary outcomes are presented using the ITT population.

Results

A total of 151 patients were recruited and randomly assigned to receive dequalinium chloride (n = 73)
or metronidazole (n = 78). The baseline characteristics were similar between the groups (Table 1).
The number of patients with BV by Nugent score was 39 of 72 (54.2%) in the dequalinium chloride
group and 41 of 75 (54.7%) in the metronidazole group. The dequalinium chloride group had a lower
proportion of patients with a normal Nugent score compared with the metronidazole group (Table 1;
eTable in Supplement 2). The conditional power of the interim analysis confirmed the sample size.
Unfortunately, the trial was terminated early due to recruitment delays caused mostly by the
COVID-19 pandemic. The ITT population consisted of 147 White women (145 non-Hispanic or Latino
and 2 Hispanic or Latino; mean [SD] age, 36.7 [9.0] years) treated with dequalinium chloride (n = 72)
or metronidazole (n = 75), and 142 patients completed the study (Figure 1). There were no treatment
crossovers. The PP population included 58 in the dequalinium chloride group and 53 in the
metronidazole group. Reasons for exclusion are listed in Figure 1. A total of 70 of 72 patients (97.2%)
in the dequalinium chloride group and 71 of 75 (94.7%) in the metronidazole group had 100%
adherence to treatment.

The clinical cure rate at visit 1 in the ITT population was 64 of 69 (92.8%) for the dequalinium
chloride group and 69 of 74 (93.2%) for the metronidazole group (Table 2), with a difference in cure
rates between groups of −0.5 percentage points (95% CI, −10.8 to 9.8 percentage points; P = .002).

JAMA Network Open | Obstetrics and Gynecology Efficacy of Dequalinium Chloride vs Metronidazole for Bacterial Vaginosis Treatment

JAMA Network Open. 2024;7(5):e248661. doi:10.1001/jamanetworkopen.2024.8661 (Reprinted) May 2, 2024 4/12

Downloaded from jamanetwork.com by NESTEC SA-CNTR DE RECHERCHE, Anahi Hurtado on 05/03/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.8661&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.8661
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.8661&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.8661


In the PP population, the cure rates were 54 of 58 (93.1%) for the dequalinium chloride group vs 48
of 53 (90.6%) for the metronidazole group, with a difference of 2.5 percentage points (95% CI −9.4
to 14.4 percentage points; P = .001). These results confirm the noninferiority of dequalinium chloride
(Figure 2 and Table 2).

The cure rate using the standard Amsel criteria also showed the noninferiority of dequalinium
chloride (difference, −0.1 percentage points; 95% CI, −8.9 to 8.7 percentage points; P < .001)] at visit

Table 1. Baseline Characteristics of the Participants in the Intention-to-Treat Analysisa

Characteristic
Dequalinium chloride
(n = 72)

Metronidazole
(n = 75)

Total
(N = 147)

Age, mean (SD), y 36.0 (9.2) 37.5 (8.9) 36.7 (9.0)

Ethnicity

Not Hispanic or Latino 71 (98.6) 74 (98.7) 145 (98.6)

Hispanic or Latino 1 (1.4) 1 (1.3) 2 (1.4)

White race 72 (100) 75 (100) 147 (100)

Nugent score

Normal 18 (25.0) 23 (30.7) 41 (27.9)

Intermediate 15 (20.8) 10 (13.3) 25 (17.0)

Bacterial vaginosis 39 (54.2) 41 (54.7) 80 (54.4)

Missing score 0 1 (1.3) 1 (0.7)

Gynecologic history, median (IQR)

No. of pregnancies 1.5 (0.0-2.0) 1.0 (0.0-2.0) 1 (0.0-2.0)

No. of vaginal infections in the last 12 mo 1.0 (0.0-3.0) 0.0 (0.0-3.0) 1 (0.0-3.0)
a Data are presented as number (percentage) of

patients unless otherwise indicated.

Figure 1. Consort Flow Diagram

153 Assessed for eligibility

151 Randomized

2 Excluded for not meeting inclusion criteria

14 Excludeda

8 Time window violations
3 Use of concomitant antibiotics
2 Missing outcome assessment
1 Violation of eligibility criteria
1 Nonadherence to treatment

72 Safety analysis

58 Per-protocol analysis

75 Safety analysis

53 Per-protocol analysis

70 Completed follow-up
3 Discontinued study after randomization
1 Not treated
1 Withdrawn consent
1 Lack of adherence to protocol procedures

73 Randomized to dequalinium chloride
72 Received intervention
1 Did not receive intervention because of consent

withdrawal

78 Randomized to metronidazole 
75 Received intervention
3 Did not receive intervention because of consent

withdrawal

72 Intention-to-treat analysis
3 Missing outcome assessment

75 Intention-to-treat analysis
1 Missing outcome assessment

22 Excludeda

12 Time window violations
5 Use of concomitant antibiotics
4 Nonadherence to treatment
2 Violation of eligibility criteria
1 Missing outcome assessment

72 Completed follow-up
6 Discontinued study after randomization

3 Not treated
2 Postrandomization screening failure
1 Worsening of initial findings

a Some patients had more than 1 major protocol
violation.
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1 (Table 2). At visit 2, the results were inconclusive, including the clinical cure rate at visit 2 and the
bacteriologic and therapeutic cure rates at both visits. Overall, the cure rates at visit 2 were lower
than at visit 1 (Table 2). There was no significant effect of any of the covariates studied in the logistic
regression models using the ITT or PP populations.

The clinical improvement rate was 59 of 67 (88.1%) for the dequalinium chloride group and 65
of 70 (92.9%) for the metronidazole group. The mean (SD) time to resolution of clinical symptoms
was 6.7 (2.6) days in the dequalinium chloride group (n = 38) vs 6.5 (2.7) days in the metronidazole
group (n = 38).

The subjective efficacy to dequalinium chloride treatment was rated as good or very good by 45
of 50 patients (90.0%) and 64 of 69 investigators (92.8%). Metronidazole was rated as good or very
good by 46 of 54 patients (85.2%) and 69 of 74 investigators (93.2%). The tolerability of
dequalinium chloride was rated as very good by 30 of 50 patients (60.0%) but by only 21 of 54
(38.9%) for metronidazole (Figure 3). Conversely, tolerability was considered poor by 3 of 54
patients (5.6%) treated with metronidazole but by none treated with dequalinium chloride. The
difference between groups in the tolerability assessment was statistically significant (P = .03).

A total of 28 treatment-emergent adverse events were reported by 8 patients treated with
dequalinium chloride (n = 11) and by 15 patients treated with metronidazole (n = 17). None of the
adverse events were serious, and 18 were considered related to the treatment. The dequalinium
chloride group reported 7 related adverse events in 4 patients: candidiasis (n = 2), vaginal infection
(n = 1), dysgeusia (n = 1), pruritus (n = 1), pharyngeal swelling (n = 2), and headache (n = 1). The
metronidazole group reported 11 related adverse events in 10 patients: candidiasis (n = 4), burning

Table 2. Clinical, Bacteriologic, Therapeutic, and Standard Amsel Criteria Cure Ratesa

Outcome

No. of cured patients/total No.
with nonmissing data (%)

Treatment difference (95% CI) P value
Dequalinium
chloride Metronidazole

Primary outcome

Clinical cure rate at visit 1

Intention-to-treat
population

64/69 (92.8) 69/74 (93.2) −0.5 (−10.8 to 9.8) .002

Per-protocol population 54/58 (93.1) 48/53 (90.6) 2.5 (−9.4 to 14.4) .001

Secondary outcomes (intention to treat)

Clinical cure rate

Visit 2 55/69 (79.7) 62/71 (87.3) −7.6 (−20.1 to 4.8) .12

Bacteriologic cure rate

Visit 1 35/69 (50.7) 51/74 (68.9) −18.2 (−34.1 to −2.3) .65

Visit 2 28/69 (40.6) 38/71 (53.5) −12.9 (−29.3 to 3.4) .40

Therapeutic cure rate

Visit 1 34/69 (49.3) 48/74 (64.9) −15.6 (−31.6 to 0.5) .53

Visit 2 26/69 (37.7) 33/71 (46.5) −8.8 (−25 to 7.4) .23

Standard Amsel criteria
cure rate

Visit 1 68/69 (98.6) 73/74 (98.6) −0.1 (−8.9 to 8.7) <.001

Visit 2 61/69 (88.4) 67/71 (94.4) −6.0 (−16.2 to 4.3) .04

a Findings of the noninferiority analyses for the
primary and secondary outcomes are given. The
primary outcome was analyzed using the intention-
to-treat and per-protocol populations. The
secondary outcomes were analyzed using the
intention-to-treat population. Visit 1 was 7 to 11 days
after treatment start; visit 2 was 20 to 40 days after
treatment start. The 95% CIs and P values are based
on the Farrington-Manning test with a 1-sided
significance level of α = .025 and a noninferiority
margin of 15 percentage points.

Figure 2. Clinical Cure Rate at Visit 1

−20 5 20
Difference in cure rates, percentage points (95% CI)
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Primary objective analyses using the intention-to-treat
and per-protocol populations are shown. The lower
limits of the 95% CIs of the difference in cure rate
(dequalinium chloride minus metronidazole) are above
the noninferiority margin (−15 percentage points) in
both populations, confirming the noninferiority of
dequalinium chloride compared with metronidazole.
Visit 1 was 7 to 11 days after treatment start.
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sensation (n = 2), vulvovaginal swelling (n = 1), dysgeusia (n = 1), dyspepsia (n = 1), abdominal pain
(n = 1), and fatigue (n = 1). Three patients treated with metronidazole suspended use of the
medication due to an adverse event, 1 of whom had worsening of the initial findings and discontinued
the study.

Discussion

The results of this randomized clinical trial confirmed that dequalinium chloride is not inferior to
metronidazole for the treatment of BV. More than 90% of the patients had resolution of the clinical
signs and were considered cured at visit 1, showing constancy and neither loss of effect nor
biocreep.43,44 In a noninferiority trial, a type 1 error concludes noninferiority when the new treatment
is in fact inferior (false positive), whereas a type 2 error concludes inferiority in a treatment that is
noninferior (false negative).44 Small sample sizes tend to lack power to detect an effect when there
is one; however, because this study had a higher cure rate and a difference between groups far
smaller than anticipated (even favoring dequalinium chloride in the PP analysis), the reduced sample
size was enough to demonstrate the noninferiority of dequalinium chloride.43 Having similar results
in the PP and ITT analyses strengthens this conclusion.43-45 The low P values indicate an extremely
low likelihood of a false positive, whereas the careful design and conduct of the study minimized
deficiencies that could make treatment groups appear more similar, increasing the certainty that the
results are real.43,45

The original study design and primary end point were in line with FDA guidance but do not
reflect standard clinical practice. The protocol amendment to analyze all patients regardless of their
Nugent score and the post hoc analysis using the standard Amsel criteria are closer to reality. The
latter also confirmed the noninferiority of dequalinium chloride (difference, −0.1 percentage points;
95% CI, −8.9 to 8.7 percentage points; P < .001). In this study, the clinical cure rates for both
treatments are higher than those found in previous reports.12,13,15,27,28 This finding could be because
most patients had 3 or fewer vaginal infections in the previous year, so pathogens were largely
unexposed to previous treatments and potentially more susceptible. The validity of the study results,
however, is supported by the trial design and execution, comparable baseline characteristics, and
few missing data.

The bacteriologic cure rates based on Nugent score were considerably lower than the clinical
cure rates, but similar results were seen in a recent study.14 The first assessment was performed
immediately after the end of treatment, and the lactobacillary flora may have still not had enough
time to recover. However, like the clinical cure rate, at visit 2 the bacteriologic cure rate worsened in
both groups, suggesting that some patients either never reached a normal Nugent score or relapsed

Figure 3. Tolerability Assessment by the Patients
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shortly afterward. The noninferiority analyses of these exploratory secondary outcomes were
inconclusive. Factors contributing to relapses, such as intercourse, hormones, and hygiene, should be
taken into consideration in future trials.

The low correlation between the Nugent score and the Amsel criteria has been reported
before,46,47 but it is still surprising because the Nugent score assesses the flora composition, whereas
the Amsel criteria assess the clinical effects of bacterial overgrowth. Despite having 4 Amsel criteria
at entry, approximately 45% had a Nugent score of 6 or less (ie, BV negative). This rate is higher than
the 19% to 26% reported by a recent study with a similar design and patient population14 but lower
than the 75% reported elsewhere.48 Clinicians rely almost exclusively on the Amsel criteria to
diagnose BV and prescribe treatment, and this empirical treatment approach for vaginal infections is
unlikely to change anytime soon. Although clindamycin and metronidazole are effective in the short
term, they have several disadvantages that warrant further consideration of the first-line treatment
options. For example, the spectrum of each antibiotic does not fully cover all the pathogens typically
present in BV,17,49,50 and combinations with both antibiotics have not significantly improved the
efficacy.16 Successive rounds of treatment rapidly increase the resistance to antibiotics,17 and neither
metronidazole nor clindamycin seems capable of completely eliminating the biofilm.18,19,49

Prolonged antibiotic treatment is temporarily effective to reduce the relapse rate but potentially
damages the normal flora.16,17,51-54 The risk of subsequent vulvovaginal candidiasis is 10% to 25% of
the treated patients,40,52,55 likely due to an overgrowth of Candida or a misdiagnosed mixed
infection. Finally, adherence to the treatment is crucial for efficacy and to prevent the development
of resistance, but the frequent adverse effects and personal preferences can reduce patient
adherence. Adverse effects can be as high as 32% with metronidazole13 and 20% with clindamycin,56

with nausea, vomiting, and abdominal pain among the most frequent. Some patients reportedly
dislike antibiotics and prefer other treatments even if perceived as less effective.13

The cure rate for BV is similar to that of clindamycin and metronidazole, but unlike them, the
spectrum of dequalinium chloride covers pathogens associated with BV, aerobic vaginitis, and
candidiasis.20-22 Accordingly, treatment with dequalinium chloride had a lower rate of vulvovaginal
candidiasis than metronidazole and clindamycin.28 Despite its 30 years in the market, there are no
reports of clinically relevant resistance to dequalinium chloride. The tolerability and safety profile
may increase adherence to the treatment: most patients rated the tolerability of dequalinium
chloride as very good, and the overall rate of adverse effects with dequalinium chloride is very low.
Because there is no systemic absorption, most adverse effects are local and mild, making
dequalinium chloride safe enough to use during pregnancy. Therefore, dequalinium chloride
warrants consideration as first-line empirical treatment for BV due to its similar efficacy to
metronidazole and clindamycin, broad spectrum, lack of resistance, tolerability, and safety.
Unfortunately, the recurrence rate with dequalinium chloride was similar to that of antibiotics, likely
due to a residual dysbiosis. Restoring the vaginal flora using probiotics after any anti-infective
treatment for BV could help reduce recurrences.15,57,58

Strengths and Limitations
The strengths of the study are the randomized noninferiority study design with a well-defined
noninferiority margin and parallel allocation. Potential biases were minimized to increase the internal
validity: the double-dummy medication and triple-blinding ensured the allocation concealment,
whereas the high adherence and retention rates reduced the attrition bias. The multicenter setting
and broad inclusion criteria increase the generalizability. The limitations of the study are the short
follow-up; the reduced sample size, which hindered subgroup analyses; and the patient population
limited to White European individuals.
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Conclusions

This randomized clinical trial confirmed that dequalinium chloride is not inferior to metronidazole in
the treatment of BV, displaying a similarly high cure rate but with better tolerability and fewer
adverse events. Dequalinium chloride could help reduce antibiotic consumption and thus warrants
consideration as first-line treatment for BV due to its broad spectrum, efficacy, safety, tolerability,
and less likelihood of resistance.
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