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Summary

This randomised, double-blind, multi-
centric clinical study compared the effi-
cacy and tolerability of the two vaginal
antiseptics, 10 mg dequalinium chloride
(CAS 522-51-0, Fluomycin N) and 200
mg povidone iodine (CAS 25655-41-8), in
a parallel-group design. A total of 180
patients with vaginal infections of vary-
ing etiology participated in this study
(bacterial vaginosis, fluor vaginalis,
vulvo-vaginal candidiasis, trichomoni-
asis). Patients were randomly allocated
to one of the two treatment groups and
were treated once per day for 6 days.
Control examinations took place 5 to 7
days after the end of treatment, and 3 to
4 weeks after the first control examina-
tion. The total symptoms score, a sum-
mary score for the clinical symptoms, dis-
charge, burning, pruritus, redness of
vulva/vagina, was defined as primary effi-
cacy parameter. The treatments at the
first control examination were compared
in the full analysis set using the
Wilcoxon-Mann-Whitney U-test, 2-sided,
thereby proving equivalence of both treat-
ments at the 5 % level. Both treatments
strongly improved the symptoms of va-
ginal infections both on short-term and
long-term follow-up. Descriptive analysis
of the secondary parameters, vaginal pH,

degree of purity of the vaginal flora, and
number of lactobacilli in the wet
mounts, supported the comparable effi-
cacy of both therapies to restore the va-
ginal milieu. Analysis of the diagnostic
subgroups indicated that irrespective of
the diagnosis, both treatments improved
the efficacy criteria as observed for the
entire population. The global assessment
of the therapeutic efficacy by investiga-
tors and patients supported the results of
the efficacy analysis with good to very
good ratings in 70−90 % of the cases. A
good tolerability of both preparations
was observed in this study with a low
number of adverse events in the test
group (5.8 %).
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1. Introduction
Vaginal infections are usually characterised by vaginal
discharge or vulvar itching and irritation; vaginal odor
may also be present. Four diseases most frequently re-
lated with vaginal discharge are bacterial vaginosis
caused by Gardnerella vaginalis and anaerobic bacteria,
vulvo-vaginal candidiasis caused by Candida spp., fluor
vaginalis associated with mostly aerobic bacteria, and
trichomoniasis evoked by Trichomonas vaginalis.

Bacterial vaginosis is well characterised and defined
by the four criteria of Amsel [1]. For the clinical dia-
gnosis of bacterial vaginosis at least three of these cri-
teria (homogeneous, greyish-white discharge; vaginal
pH � 4.7; positive amine whiff test; presence of clue
cells) must be fulfilled. First line medications for bac-
terial vaginosis are metronidazole and clindamycin,
both achieving high clinical cure rates of 75−85 % [2−4].
However, persistent disturbances of the vaginal flora
and frequent recurrences of 20−30 % within one month
of treatment are common problems [5].

Between 80−90 % of cases of vulvo-vaginal candidi-
asis arise from infection with Candida albicans. The re-
maining cases are caused by non-C. albicans species,
such as C. glabrata and C. tropicalis, for which an in-
creased frequency has recently been reported [6, 7]. The
main diagnostic criterion for candidiasis is the presence
of pseudomycelia or blastospores in the wet smears
and/or growth of Candida spp. in specific cultures
grown from the discharge. Topical or oral treatments
with various azoles (e.g. clotrimazole, miconazole, ter-
conazole, fluconazole) achieve cure rates of up to 90 %.
However, recurrences at rates of at least 5 % are ob-
served and the widespread use of over-the-counter
anti-fungal drugs might lead to resistance [6, 8].

Zusammenfassung

Lokale Behandlung vaginaler Infektionen
verschiedener Ätiologie mit Dequalinium-
chlorid oder Jod-Povidon / Eine randomi-
sierte, doppelblinde, aktiv-kontrollierte
multizentrische klinische Studie

Diese randomisierte, doppelblinde,
multizentrische klinische Studie ver-
gleicht die Wirksamkeit und Verträglich-
keit der beiden vaginalen Antiseptika 10
mg Dequaliniumchlorid (CAS 522-51-0,
Fluomycin N) und 200 mg Jod-Povidon
(CAS 25655-41-8) in einem Parallel-Grup-
pen-Design. Insgesamt 180 Patientinnen
mit Vaginalinfektionen verschiedener
Ätiologie nahmen an dieser Studie teil
(bakterielle Vaginose, Fluor vaginalis,
vulvo-vaginale Candidiasis, Trichomonia-
sis). Die Patientinnen wurden zufällig ei-
ner dieser zwei Behandlungsgruppen zu-

geordnet und 6 Tage lang einmal täglich
behandelt. Die Kontrolluntersuchungen
fanden 5 bis 7 Tage nach Behandlungs-
ende und 3 bis 4 Wochen nach der ersten
Kontrolluntersuchung statt. Der Gesamt-
symptomatik-Summenscore für die klini-
schen Symptome Ausfluß, Brennen, Haut-
jucken und Rötung von Vulva/Vagina
wurde als primäre Wirksamkeitsvariable
definiert. Der Behandlungsvergleich bei
der ersten Kontrolluntersuchung erfolgte
mit dem zweiseitigen Wilcoxon-Mann-
Whitney-U-Test, dabei wurde die Äquiva-
lenz der beiden Behandlungen auf dem
5%-Niveau nachgewiesen. Bei beiden Be-
handlungen verbesserte sich die Sympto-
matik von Vaginalinfektionen über Kurz-
zeit- oder Langzeit-Beobachtung stark.
Deskriptive Analysen der sekundären Pa-
rameter vaginaler pH, Reinheitsgrad der

The primary diagnostic criteria for trichomoniasis
are a greenish-yellow, foamy, foul-smelling discharge
and the presence of the protozoan Trichomonas va-
ginalis. The recommended treatment with metronida-
zole achieves cure rates of 90−95 % when sexual part-
ners are treated simultaneously [2].

A vaginitis accompanied by elevated vaginal pH, va-
ginal leukocytosis, and a highly disturbed vaginal flora,
which is different from the forms described above, is
also rather common. This condition is often referred to
as fluor vaginalis and has also been called desquama-
tive vaginitis, aerobic vaginitis or simply disturbed/ab-
normal flora [9−11]. It is associated with facultatively
aerobic pathogens (e.g. staphylococci, Escherichia coli
and other enterbacteriaceae, Mycoplasma spp.), whose
roles in the etiology of vaginal infections are still un-
clear. No standard treatment exists so far for this kind
of vaginitis.

Although specific anti-infective agents are available
for the treatment of the most common vaginal infec-
tions, it is still necessary and desirable to broaden the
selection of therapeutic possibilities. Less specific anti-
septic agents (e.g. dequalinium chloride, povidone io-
dine, chlorhexidine HCl, hexetidine) have the advan-
tages that: a) resistance of pathogens, such as Tricho-
monas vaginalis, Gardnerella vaginalis and yeasts is not
expected due to their mechanism of action, b) they can
be used for treatment of disturbed/abnormal flora due
to their wide spectrum of anti-microbial activity, c) they
are appropriate for pre- and post-operative prophylaxis.

Dequalinium chloride (CAS 522-51-0) is a quaternary
ammonium compound with a wide antimicrobial spec-
trum. It is effective against Gram-positive and Gram-
negative bacteria as well as protozoa (Trichomonas va-

Vaginalflora und Anzahl Laktobazillen im
Naßpräparat unterstützen die vergleich-
bare Wirksamkeit beider Therapien für
die Wiederherstellung des vaginalen Mi-
lieus. Die Analysen der diagnostischen
Subgruppen zeigen, daß sich die Wirk-
samkeitskriterien ungeachtet der Dia-
gnose unter beiden Behandlungen ver-
besserten, ebenso wie es für die gesamte
Population beobachtet wurde. Die umfas-
sende Beurteilung der therapeutischen
Wirksamkeit durch die Prüfärzte und Pa-
tientinnen unterstützt die Resultate der
Wirksamkeitsanalysen mit guten bis sehr
guten Einschätzungen in 70−90 % der
Fälle. Eine gute Verträglichkeit beider
Präparate wurde in dieser Studie beob-
achtet, mit einer geringen Anzahl an un-
erwünschten Ereignissen in der Test-
gruppe (5,8 %).
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ginalis) and fungi (yeasts, dermatophytes, moulds),
with minimal inhibitory concentrations (MICs) ranging
from 0.2−400 µg/ml [12−14]. The mechanism of action
is mainly based on the destruction of the microbial
cytoplasmic membrane [15].

Dequalinium chloride has been used in the local
treatment of vaginal infections since about four de-
cades. The benefit of vaginally applied dequalinium
chloride as monotherapeutic agent or in combination
with other active substances (e.g. estriol, tyrothricin,
hydrocortisone, acetarsol, phthalylsulfathiazole, neo-
mycin) in the treatment of bacterial vaginosis, fluor va-
ginalis, candidiasis, and trichomoniasis has been publi-
shed in many studies [16−25]. However, most of these
studies were conducted between 1958 and 1977, and
were of non-controlled design. Large-scale, controlled
studies to assess the efficacy and safety of dequalinium
chloride in a confirmatory manner are lacking so far.

Povidone iodine (CAS 25655-41-8, polyvinylpyrro-
lidone-iodine complex, Iodine-PVP) has a broad spec-
trum of germicidal activity against gram-positive and
gram-negative bacteria, viruses, fungi and yeasts [26,
27]. Its mechanism of action is based on the oxidisation
of amino acids and thus destruction of the quaternary
structure of cytoplasmic membrane proteins [28]. Povi-
done iodine rarely provokes serious irritations or tissue
sensitivity, in contrast to solutions of free iodine. Since
in 1962, Gershenfeld reported the successful use of pov-
idone iodine in patients with colpitis, this compound
has increasingly been applied for the treatment of va-
ginal infections [29−37].

The objective of this study was to assess the efficacy
and safety of dequalinium chloride for the treatment of
vaginal infections of varying etiology. Povidone iodine
was chosen as active control due to its antiseptic char-
acter and well established broad anti-microbial spec-
trum. The major aim of the study was to confirmatively
demonstrate therapeutic equivalence of both treat-
ments in a large population of patients.

2. Materials and methods
2.1. Patient population

The study was performed in accordance with the Declaration
of Helsinki, the cGCP guidelines and the guidelines for clinical
studies of the German Drug Law (AMG). Approval of the ethical
committees for each centre was obtained before the start of
the study. Patients were informed about the importance, objec-
tives, and possible risks of the study by the investigator and
gave their written informed consent.

A total of 180 gynaecological outpatients with vaginal infec-
tions of varying etiology were enrolled between September
1993 and July 1995 in this multicentric, randomised, active-
controlled, double-blind clinical study. The study was per-
formed in seven centres in Germany and one in Switzerland,
the patient numbers per centre ranged from 6 to 36 with a
mean and standard deviation of 22.5 ± 12.2. Patients with bac-
terial vaginosis, vulvo-vaginal candidiasis, fluor vaginalis, and

trichomoniasis were included in the study. Additional inclusion
criteria were > 18 years of age and written informed consent.
Patients were excluded if any of the following criteria were pre-
sent at enrolment: pregnancy or lactation, hypersensitivity to
dequalinium chloride or iodine-PVP, thyroid gland disorders,
urinary tract infections or immunesuppression, notifiable
sexually transmitted diseases (lues, gonorrhoea) or infections
with Herpes genitalis or Chlamydia trachomatis. Patients were
also excluded, if they had anti-infective therapy (systemic or
local) within the last 4 months before entering the study.

The diagnosis of the vaginal disorder was established by the
investigators at the entry examination based on the anamnesis
and the corresponding clinical and microbiological findings.
Bacterial vaginosis was diagnosed if at least three of the four
clinical criteria established by Amsel et al. were fulfilled [1].
The diagnosis was confirmed by the presence of Gardnerella
vaginalis and anaerobes such as Bacteroides/Prevotella spp. in
cultures raised from samples of the vaginal secretion. Vulvo-
vaginal candidiasis was diagnosed by its typical signs and
symptoms (redness of the vulva/vagina, pruritus, white non-
watery discharge) and confirmed by the presence of yeasts
(pseudohyphae, blastospores) in the wet mount or in Sabou-
raud agar cultures specific for Candida spp. Trichomoniasis
was diagnosed based on the typical clinical symptoms and de-
tection of Trichomonas vaginalis in the vaginal secretion. Fluor
vaginalis was diagnosed, when signs and symptoms of vaginitis
and a disturbed vaginal flora (lactobacillary grade II or III ac-
cording to Schroeder [38]) were observed, but bacterial vagino-
sis, candidiasis and trichomoniasis could be excluded. Fluor
vaginalis was confirmed by high rates of cultures positive for
aerobic bacteria other than lactobacilli.

2.2. Medication and administration scheme

The test preparation contained 10 mg dequalinium chloride
per vaginal tablet (Fluomycin N1)), the reference preparation
contained 200 mg povidone iodine (polyvinyl-pyrrolidone-io-
dine complex) per vaginal suppository. The medication was ad-
ministered in a double-blind fashion. The patients were asked
to administer the study medication in the evenings before retir-
ing for a period of six days. Application of other local or sys-
temic anti-infectives, vaginal douches or local contraceptives
containing 9-nonoxinol was not allowed during the study
period.

Patients were randomly assigned to the test or reference
medication according to pre-determined randomisation
schemes for each study centre. The randomisation was per-
formed in balanced blocks with a block size of 6 (permuted
blocks) using a random generator (software: Rancode, IDV, Mu-
nich-Gauting, Germany). Of the 180 patients enrolled, 121 were
assigned to the test and 59 to the reference preparation.

2.3. Efficacy and safety assessment

Upon enrolment, the investigators performed a baseline exam-
ination. Once enrolled, the patients received the study medica-
tion and were asked to return for two follow-up examinations.

1) Organon GmbH, Oberschleißheim (Germany); Medinova
AG, Zurich (Switzerland).
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The first control examinations took place 5 to 7 days after the
end of treatment, the second control 3 to 4 weeks after the first
control examination. At the entry examination and both con-
trol examinations, the investigator evaluated the following clin-
ical, microscopical and microbiological criteria.

2.3.1. Objective signs and symptoms

The objective signs and symptoms, e.g. vaginal discharge,
burning, pruritus, redness of vulva/vagina, registered by the
investigators were rated using a 4-point estimation scale (none,
mild, moderate, severe). The total symptoms score could thus
have values between 0 and 12, and a reduction in score re-
flected an improvement of the patient’s clinical picture.

2.3.2. Vaginal discharge and pH-value

The amount, appearance, colour, smell, and consistency of the
vaginal secretion was evaluated by the investigators. Also, a test
for volatile amines was performed by mixing one drop of va-
ginal secretion with 10 % KOH (whiff test). The vaginal pH was
determined at the lateral vaginal wall in the upper third of the
vagina using pH strips.

2.3.3. Microscopic criteria

Wet mounts of the vaginal secretion were examined using
phase contrast microscopy. The number of lactobacilli and leu-
kocytes per field of view was determined semiquantitatively.
Also, the wet mounts were checked for the presence of clue
cells and the number of unwanted micro-organisms. The de-
gree of purity of the vaginal flora was recorded according to
Schroeder [38] (grade I = predominance of lactobacillary mor-
photypes without other bacteria, grade II = diminished lacto-
bacillary flora mixed with other bacteria, grade III = numerous
other bacteria with no or only few lactobacilli present, grade
IV = neither lactobacilli nor other bacteria).

2.3.4. Microbiological cultures

Samples of the vaginal secretion were taken with a cotton-
tipped swab and transported in transport medium. The identi-
fication of the bacteria was done by standard methods in the
regional laboratory of each centre.

2.3.5. Global assessment of efficacy and tolerability

The investigator and the patients assessed both the global
therapeutic efficacy and tolerability of the treatment at both
control examinations using a 4-point estimation scale (efficacy:
complete improvement, considerable improvement, mild im-
provement, unchanged clinical findings; tolerability: very good,
good, moderate, poor).

2.3.6. Adverse events

The time of onset, type, intensity, duration, and causality of
adverse events (AEs) were recorded during the study period.

2.4. Statistical evaluation

The entire patient population was analysed for differences be-
tween centres using variance analysis (ANOVA) with considera-
tion of the multitude of tests (Scheffé-F procedure).

The confirmatory primary efficacy analysis was performed
with the full analysis set, which consisted of all patients that
underwent the entry and the first control examination. The to-
tal symptoms score (change from baseline) was used as prim-

ary efficacy parameter. The two treatments were compared us-
ing a test for two-sided equivalence, i.e. the non-parametric
Wilcoxon-Mann-Whitney-U-test (Software: Testimate 5.2, IDV,
Munich-Gauting, Germany). A standardised difference δ/σ of
0.5 was defined as a non-relevant difference between the
change in total symptoms score of the two therapy groups. This
difference, deemed to be a medium-sized difference by Cohen
[39], can be converted to the individual estimator values of the
Wilcoxon-Mann-Whitney-U-test [40]. The alpha of the study
was stipulated as 0.05 and the associated confidence interval
(CI) was 90 %, two-sided. The test for equivalence was per-
formed using the CI of the Mann-Whitney estimator (P(X< Y)
+ 0.5P(X=Y), whereby equivalence was proven at the 5 % level
if the calculated 2-sided 2α CI lied between 0.36 and 0.64 (2-
sided equivalence test).

A descriptive analysis of all criteria described above was
performed for both control examinations. In addition to the
analysis of the entire patient population (full analysis set), an
analysis by the four diagnostic subgroups, bacterial vaginosis,
fluor vaginalis, candidiasis and trichomoniasis, was conducted.
The safety analysis (adverse drug reactions, adverse events) in-
cluded all patients who were randomised and treated.

3. Results
A total of 180 patients were enrolled into the study. The
patients’ age ranged from 18−68 years (average age: 35.3
± 11.3 years). 121 patients used contraceptive methods,
the majority taking ovulation inhibitors. The demo-
graphic and clinical characteristics are summarised in
Table 1.

Table 1: Demographic and clinical characteristics of all patients
enrolled.

Refe- EntireTest
popula-rencegroup

group tion

Number of patients N 121 59 180

Diagnosis
Bacterial vaginosis N 48 25 73
Fluor vaginalis N 45 20 65
Candidiasis N 73 12 35
Trichomoniasis N 5 2 7

Age (years) Mean SDa) 35.5 34.8 35.3
± 11.6 ± 10.8 ± 11.3

Range 18−68 19−61 18−68

Day of cycle Mean SDa) 13.6 15.0 14.1
± 5.9 ± 7.6 ± 6.6

(at entry visit) Range 3−27 5−40 3−40

Number of births Range 0−4 0−3 0−4

Sexual history
Ovulation inhibitors N 68 28 97
Condom N 5 2 7
IUDb) N 8 3 11
Sterilisation N 4 3 7

Vaginal infections N 53/121 29/59 82/180
(in the last 12 months) 43.8 % 49.2 % 45.6 %

Concomitant medication
Before the study N 24/121 10/59 34/180
During the study N 17/121 6/59 23/180

Concurrent medical
disorders N 8/121 6/59 14/180

a) SD = standard deviation. b) IUD = intra uterine device.

Arzneim.-Forsch./Drug Res. 52, No. 9, 706−715 (2002)
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Table 2: Development of efficacy criteria upon therapy in the entire population.

Test group Reference group
Criteria

Control 2Control 1Entry Entry Control 1 Control 2

Patients evaluated 121 116 94 59 59 46
Total symptoms
score (mean ± SD)a) 5.1 ± 2.3 1.8 ± 1.6 1.3 ± 1.4 5.1 ± 2.0 1.5 ± 1.2 1.0 ± 1.2

Vaginal pH (mean ± SD)a) 5.2 ± 0.7 4.6 ± 0.6 4.6 ± 0.6 5.1 ± 0.6 4.7 ± 0.6 4.5 ± 0.5

Degree of purity (%)
grade I 0.8 25.0 51.0 0.0 21.4 54.4
grade II 43.0 64.7 37.3 43.9 60.7 32.6
grade III 56.2 9.5 9.6 54.4 17.9 13.0
grade IV 0.0 0.9 2.1 1.7 0.0 0.0

Leukocytesb) (%)
> 10 63.6 29.3 22.3 58.6 28.1 21.7

Lactobacillic) (%)
None 44.6 12.9 11.7 43.1 28.1 10.9
1−50 50.4 59.5 39.4 48.3 49.1 43.5
> 50 5 27.6 48.9 8.6 22.8 45.6

a) SD = standard deviation. b) Per field of view (400×). b) Per field of view (1000×).

Of the 180 women, 73 were diagnosed with bacterial
vaginosis, 65 with fluor vaginalis, 35 with vulvo-vaginal
candidiasis, and 7 with trichomoniasis. 45.6 % reported
vaginal infections during the last 12 months.

Variance analysis revealed no differences in relevant
baseline characteristics neither between centres nor
treatment groups. Also, the two treatment groups did
not differ in respect to the types and seriousness of the
vaginal infections.

Five patients did not return to the first control exam-
ination, 4 were lost to follow-up and one withdrew due
to an unrelated concurrent disease. An additional 35
patients dropped out after the first control, the majority
(N = 23) were lost to follow-up. Seven patients withdrew
due to inefficiency of treatment, two did not tolerate
the therapy, one showed an adverse event, one patient
was excluded due to a chlamydia infection, and one
resigned due to unrelated concomitant diseases. The
drop-out rates were comparable in both treatment
groups and thus did not appear to be treatment-related.

Four patients in the test group took non-allowed
topic or systemic anti-infective treatment during the
study, but were included in the full analysis set.

3.1. Efficacy analysis

In the full analysis set (N = 175), the primary efficacy
parameter total symptoms score decreased from 5.1
± 2.3 (mean ± SD) to 1.8 ± 1.6 at the first control exam-
ination in the test group as compared to 5.1 ± 2.0 to
1.5 ± 1.2 in the reference group (Table 2). The mean
reduction in total symptoms score (change from base-
line) was 3.3 ± 2.4 for the test group, and 3.6 ± 2.2 for
the reference group, which reflects comparable efficacy
of both treatments to ameliorate the symptoms of va-
ginal infections upon short-term follow-up. Between
the treatment groups a standardised difference δ/σ of
−0.13 (95 % CI: −0.44 to + 0.19) was calculated which

can be regarded as clinically not relevant. The Mann-
Whitney estimator P(X>Y)+0.5P(X=Y) had a value of
0.433 with a two-sided 90 % CI of 0.362 to 0.504. Since
the limits of the CI reside within the critical boundaries
of 0.36 and 0.64, equivalence of both treatments was
proven at the 5 % level. The percentage of non-re-
sponders, defined as patients showing a change in total
symptoms score of � 0, was 10.3 % in the test group as
compared to 10.2 % in the reference group.

At the second control examination, a further de-
crease in the total symptoms score could be observed,
which was similar for both treatments (test preparation:
1.3 ± 1.4, reference preparation: 1.0 ± 1.2 Table 2). This
finding indicates equal efficacy of both preparations
also upon long-term follow-up. Relapses, defined as an
increase in total symptoms score of � 2 at control 2
as compared to control 1, were rare (test group 9/94,
reference group 1/46).

The development of the secondary efficacy para-
meters upon therapy is shown in Table 2. Concomitant
with the decrease in total symptoms score, a decrease
in the vaginal pH could be observed with both treat-
ments. In the test group, the pH changed from 5.2 ± 0.7
to 4.6 ± 0.6 and 4.6 ± 0.6 at control 1 and 2, respectively.
The corresponding values for the reference preparation
were 5.1 ± 0.6, 4.7 ± 0.6, and 4.5 ± 0.5. A clear shift to-
wards a healthier vaginal flora was observed with both
treatments based on the determination of the degree of
purity. At control 1, 25.0 % of the patients in the test
group and 21.4 % in the reference group showed a de-
gree of purity of grade I (predominance of lactobacilli,
no pathogens) as compared to 0.8 % and 0.0 %, respec-
tively, at the entry examination. At control 2, over 50 %
of the patients in both groups displayed a grade I va-
ginal flora. This result was supported by the lactobacilli
counts in the wet smears, which increased remarkably
upon both treatments.

Arzneim.-Forsch./Drug Res. 52, No. 9, 706−715 (2002)710 Petersen et al. − Dequalinium chloride and povidone iodine
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Table 4: Development of efficacy criteria upon therapy in the subgroup bacterial vaginosis.

Reference groupTest group
Criteria

Control 1 Control 2Entry Entry Control 1 Control 2

Patients evaluated 48 46 37 25 23 20
Total symptoms score (mean ± SD) 4.3 ± 2.3 1.3 ± 1.3 1.6 ± 1.5 4.6 ± 1.8 1.4 ± 0.9 0.8 ± 1.1
Vaginal pH (mean ± SD) 5.3 ± 0.4 4.5 ± 0.5 4.5 ± 0.4 5.3 ± 0.6 4.7 ± 0.6 4.5 ± 0.4
Whiff test positive (%) 89.6 4.3 22.2 92.0 25.0 5.9

Degree of purity
Grade I/II (%) 12.5 87.0 78.3 12.5 72.7 80.0

Lactobacillia)

> 50 (%) 2.1 41.3 62.2 4.2 21.7 65.0

Clue cellsb) (%) 81.3 8.7 24.3 96.0 30.4 10.0
Gardnerella vaginalisc) (%) 60.4 6.5 24.3 68.0 28.0 5.0
Bacteroides/Prevotellac) (%) 37.5 15.2 16.2 36.0 4.0 5.0
Mycoplasma hominisc) (%) 18.8 6.5 5.4 12.0 8.0 10.0

a) Per field of view (1000×). b) Presence in wet smear. c) Microbiological cultures grown from samples of the vaginal secretion.

The global assessment of the therapeutic efficacy by
the investigators is summarised in Table 3. For the
patients treated with the test preparation, a complete
or considerable improvement was reported in 69.6 % of
the cases at control 1 and in 78.5 % of the cases at con-
trol 2. The corresponding numbers of the patients’ rat-
ings were 74.2 % and 72.1 %, respectively (data not
shown). The ratings for the reference preparation
yielded similar results. Complete or considerable im-
provement was recorded by the investigators in 66.1 %
of the cases at the first control and in 72.7 % at the
second control. The corresponding numbers of the
patients’ ratings were 75.9 % and 80.4 %, respectively
(data not shown).

3.2. Subgroup analysis

As described in Materials and methods, the patient
population comprised the diagnosis subgroups, bac-

Table 3: Evaluation of therapeutic efficacy (global assessment by
the investigator).

Test Reference
preparation preparation

Control 1 Control 2 Control 1 Control 2

Entire population
Patients evaluated 115 93 59 44

Complete or consid-
erable improvement 69.6 % 78.5 % 66.1 % 72.7 %

Bacterial vaginosis
Patients evaluated 45 36 25 20

Complete or consid-
erable improvement 82.2 % 75.0 % 76.0 % 75.0 %

Fluor vaginalis
Patients evaluated 43 35 20 14

Complete or consid-
erable improvement 53.5 % 77.1 % 60.0 % 64.3 %

Candidiasis
Patients evaluated 23 19 12 9
Complete or consid-
erable improvement 78.3 % 84.2 % 67.7 % 88.9 %

terial vaginosis, fluor vaginalis, candidiasis and tricho-
moniasis, based on the criteria for the specific vaginal
infection.

3.2.1. Bacterial vaginosis

The clinical, microscopical and microbiological find-
ings of patients with bacterial vaginosis before and after
therapy with either medication are presented in Table
4. In both treatment groups, the total symptoms score
and the vaginal pH improved to the extent already ob-
served in the entire population (Table 2). There was also
a considerable improvement in the criteria specific for
bacterial vaginosis, i.e. decrease in positive whiff tests
and clearance of clue cells, with both therapies. Also,
incidences of the predominant germs Gardnerella va-
ginalis, Bacteroides/Prevotella spp., and Mycoplasma
hominis, found in cultures raised from the vaginal se-
cretion of patients with bacterial vaginosis (frequency
> 10 %), decreased under both treatments. Considerably
more lactobacilli were found in the wet smears after
therapy and consequently there was a clear improve-
ment in the degree of purity of the vaginal flora. Overall,
a tendency for a faster normalisation of the vaginal mi-
lieu was detected with the test preparation, which can
particularly be noticed by comparing the figures for the
degree of purity and the number of lactobacilli.

3.2.2. Fluor vaginalis

The results of the clinical, microscopical and microbio-
logical evaluation of the subgroup fluor vaginalis before
and after therapy are presented in Table 5. As already
observed in the subgroup bacterial vaginosis (Table 4),
the total symptoms score and the vaginal pH in the
fluor vaginalis subgroup improved to a similar extent as
shown in the entire population (Table 2). Considerably
more lactobacilli were found in the wet smears after
therapy and consequently there was a clear improve-
ment in the degree of purity of the vaginal flora, which
was comparable in both treatment groups. However, the
lactobacilli counts were not as high as compared to the
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Table 5: Development of efficacy criteria upon therapy in the subgroup fluor vaginalis.

Test group Reference group
Criteria

Entry Control 1 Control 2 Entry Control 1 Control 2

Patients evaluated 45 43 35 20 20 14
Total symptoms score (mean ± SD) 5.0 ± 1.9 1.9 ± 1.5 1.3 ± 1.3 4.7 ± 1.7 1.8 ± 1.6 1.6 ± 1.4

Vaginal pH (mean ± SD) 5.0 ± 0.7 4.7 ± 0.7 4.5 ± 0.6 5.0 ± 0.6 4.5 ± 0.4 4.5 ± 0.3

Degree of purity (%)
Grade I/II 62.2 90.7 94.2 55.0 90.0 100.0

Lactobacillia) (%)
> 50 0.0 18.6 34.3 0.0 15.0 28.6

Leukocytesb) (%)
> 10 42.2 9.3 8.6 60.0 25.0 7.1

Streptococcus ssp.c) (%)
(Group A, B, C) 22.2 11.6 11.4 20.0 10.0 7.1

Enterococcus ssp.c) (%)
(Streptococci Group D) 21.5 18.6 14.3 20.0 15.0 21.4

Escherichia colic) (%) 20.0 7.0 5.7 35.0 10.0 7.1

a) Per field of view (1000×). b) Per field of view (400×) c) Microbiological cultures grown from samples of the vaginal secretion.

Table 6: Development of efficacy criteria upon therapy in the subgroup candidiasis.

Test group Reference group
Criteria

Control 2Control 1Entry Entry Control 1 Control 2

Patients evaluated 23 23 19 12 12 11
Total symptoms score (mean ± SD) 6.5 ± 2.3 2.0 ± 1.9 1.1 ± 1.4 6.3 ± 2.0 1.3 ± 1.1 0.5 ± 0.9
Vaginal pH (mean ± SD) 5.1 ± 1.0 4.6 ± 0.5 4.6 ± 0.3 4.7 ± 0.5 4.7 ± 0.6 4.5 ± 0.7

Degree of purity
Grade I/II (%) 69.6 95.7 94.7 91.7 91.7 90.9

Leukocytesa)

> 10 (%) 69.6 43.5 26.3 58.3 25.0 27.3

Candida ssp.b) (%) 100.0 21.7 15.8 100.0 33.3 18.2

a) Per field of view (400×). b) Microbiological cultures grown from samples of the vaginal secretion.

entire population or the subgroup bacterial vaginosis.
Both treatments also had comparable effects on the
number of leukocytes in the wet smears and the inci-
dences of the predominant germs Streptococcus spp.
and E. coli (frequency > 10 %) raised from the vaginal
secretion of patients with fluor vaginalis.

3.2.3. Candidiasis

In this subgroup, therapy with the test preparation re-
duced the total symptoms score clearly from 6.5 ± 2.3
at entry to 2.0 ± 1.9 at the first control and to 1.1 ± 1.4 at
the second control (Table 6). Therapy with the reference
preparation showed a comparable reduction of the
score from 6.3 ± 2.0 at entry to 1.3 ± 1.1, and 0.5 ± 0.9
at control 1 and control 2, respectively. The values at
entry are slightly higher as compared to the entire
population. Concomitant with the improvements in the
total symptoms score, a reduction in the number of leu-
kocytes in the wet smears occurred. Additionally, the
incidence of Candida spp. in specific cultures raised
from the vaginal discharge decreased strongly to a sim-
ilar extent under both treatments. The changes in the

remaining criteria, vaginal pH and degree of purity of
the vaginal secretion were not as pronounced as in the
entire population or the two subgroups bacterial vag-
inosis and fluor vaginalis.

3.2.4. Trichomoniasis

Due to the low number of patients with trichomoniasis,
it was not possible to draw conclusions regarding the
efficacy of the treatment in this type of infection. How-
ever, there were indications that the protozoan might
be sensitive to both agents. After treatment with either
study medication, the frequency of Trichomonas va-
ginalis was decreased by 50 %.

3.3. Safety analysis

The tolerability of the test preparation was rated as
good or very good by the investigators in 96.6 % of the
cases at control 1 and in 100 % of the cases at control
2 (data not shown). The respective figures for the
patients’ ratings were 95.7 % and 98.9 %. Seven adverse
events were reported during the study in the test group
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(5.8 %), i.e. two cases of mild vaginal bleeding, and one
case each of cystitis, headache and skin rash. For the
patient complaining about headache, a possible causal-
ity was assumed. For two patients itching was reported
which in one case went together with a general worsen-
ing of the clinical symptoms. The latter two cases were
considered relapses.

Concerning its tolerability, the reference preparation
was rated similarly well by the investigators like the test
preparation (good to very good: 94.8 % at control 1 and
100 % at control 2, data not shown). The respective fig-
ures for the patients’ ratings were 89.8 % and 97.9 %.
The number of advese events reported in this group
was 12 (20.3 %). The occurrence of burning (6 cases)
was frequent and reported to be causally linked to treat-
ment. In addition, two cases of spotting, and two cases
of headache were reported, for three of which causality
was possible. Two patients suffered from discharge or
itching and were considered relapses.

4. Discussion
With regard to the efficacy in the treatment of vaginal
infection, this clinical study with 180 women showed
that 10 mg dequalinium chloride were comparable with
200 mg povidone iodine. Therapeutic equivalence as
measured by the decrease in total symptoms score at
the time point of the first control examination was
proven at the 5 % level. The decrease in total symptoms
score was sustained with both treatments at the second
control demonstrating efficacy both on short- and long-
term follow-up. Together with the rather low relapse
rates observed in this study, these findings suggest a
low risk of recidives for both therapies.

Both treatments showed also equally positive effects
on the restoration of the vaginal milieu as derived from
the descriptive evaluation of criteria reflecting the va-
ginal status. Especially upon long-term follow-up, a
clear tendency towards normalisation of the vaginal
flora concerning its degree of purity and the amount
of lactobacilli was obtained with both therapies. The
positive results of the efficacy analysis were supported
by the investigators’ and patients’ ratings regarding the
therapeutic success.

An exploratory subgroup analysis according to the
diagnosis of the vaginal infections was restricted to
patients with bacterial vaginosis, fluor vaginalis and
candidiasis, since the number of patients with tricho-
moniasis was too small. In the subgroups analysed, the
total symptoms score decreased in a similar manner as
observed with the entire patient population. This indi-
cated efficacy of both treatments regardless of the dia-
gnosis and was confirmed by mostly positive efficacy
ratings by investigators and patients.

Evaluation of secondary variables in the different
subgroups supported the efficacy of both treatments. In
the subgroup bacterial vaginosis, a trend towards faster

restoration of the vaginal flora was observed with the
test preparation. At control 1, both a greater purity of
the vaginal flora and higher lactobacilli counts were ob-
served as compared to the reference preparation. This
phenomenon was also observed in the entire popula-
tion and might be explained by a faster recovery of the
lactobacilli after treatment with dequalinium chloride.
Dequalinium chloride has been discussed as being of
less damage to the Lactobacillus flora as compared to
other anti-infective therapies, but unequivocal data are
still missing.

Concomitant with the recovery of the vaginal milieu,
incidence of the major pathogens involved in bacterial
vaginosis was remarkably decreased upon treatment
with both drugs. Overall, the study data suggest a more
efficient treatment of bacterial vaginosis with the test
preparation upon short-term, but not long-term fol-
low-up.

Apparently, the test and reference preparation were
also suitable therapies for patients with fluor vaginalis
or non-specific vaginitis. Apart from the decrease in to-
tal symptoms score, comparable reductions in vaginal
pH, leukocyte counts and the incidence of pathogens
such as group B streoptococci, enterococci, and Escher-
ichia coli were observed. In the case of candidiasis, both
treatments yielded strong positive effects as well. In ad-
dition to the total symptoms score which was reduced
to a remarkable extent, the frequency of Candida spp.
was significantly decreased.

According to Adam [41], anti-infective therapy is en-
sured if the concentration at the site of action is 2 to 4
times greater than the MIC for a period of 20 min to
2 h. Assuming a total volume of 2.5 to 5 ml of vaginal
fluid and neglecting systemic absorption, a concentra-
tion of 4 to 2 mg/l dequalinium chloride is obtained
after application of one tablet, respectively. These con-
centrations should be efficient to eradicate all micro-
organisms with a MIC below 0.5 to 1 mg/l. The finding
that the MICs for dequalinium chloride obtained for the
major vaginal pathogens in vitro are below 0.5 mg/l [14]
is in line with the rapid and distinct decrease of patho-
gens observed in this study. The observation that the
pathogens are not completely eliminated with neither
the test nor the reference medication is not contradic-
tory, since also in the vagina of healthy women faculta-
tive pathogens such as Candida spp. and Gardnerella
vaginalis can be found at frequencies of more than 15 %
[6, 42].

In conclusion, the efficacy results suggest that the
test preparation with its broad antimicrobial spectrum
constitutes a valuable alternative to the reference pre-
paration as well as other established anti-infective ther-
apies. This might be of particular interest if the cause
of the vaginal infection is not well defined. A good ex-
ample is fluor vaginalis or disturbed/abnormal vaginal
flora, which is associated with a variety of facultative
pathogens. Also in case of bacterial vaginosis and can-
didiasis, for which established treatments are available,
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alternative treatment is needed. Treatment of bacterial
vaginosis is often complicated by resistance and conco-
mitant other infections, such as candidiasis and tricho-
moniasis. Also, the frequency of non-albicans Candida
species less sensitive to common treatment is increas-
ing [7]. Therapy with dequalinium chloride might thus
be very useful due to its broad antimicrobial spectrum
including Candida glabrata and Candida krusei [14], its
low risk of evoking microbial resistance and its long-
term efficacy as shown in this study.

Recently, bacterial vaginosis has been linked to preg-
nancy complications, e.g. pre-term delivery [43]. Some
authors assign a great risk for pre-term labor also to
forms of vaginitis clearly different from bacterial vag-
inosis [10, 44]. Whereas metronidazole and clindamycin
have been recommended for treatment of bacterial vag-
inosis in pregnant women [45], treatment options for
disturbed vaginal flora of different origin are scarce. Ra-
ther mild antiseptics like dequalinium chloride might
thus be a valuable alternative during pregnancy.

The tolerability of treatment with dequalinium chlo-
ride was rated good to very good by the investigators
and patients in 90−100 % of the cases. The low percent-
age of mostly mild adverse events is in line with this
assessment and also with the safety data obtained so
far [16−25]. Tissue necroses, as reported in isolated
cases after application to the penis [46], did not occur
in this study. They might rather develop in intertrigin-
ous skin areas or in combination with corticoid treat-
ment or both.
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