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Abstract s
o~

Objective: We evaluated the efficacy of a mucoadhesive vaginal gel (MVG, Miphil©) with tudu.,yh[fcnng properties in bacterial vaginosis
BV). '

Study design: Double-blind, placebo-controlled, 12-week trial. 'f ; p—

Subjects: A total of 45 non-pregnant women with BV were enrolled in the trial. Paum were treated with MVG 2.5 g or the corresponding
placebo (P) daily for the first week and then every 3 days for the following 5 weeks (mnaqncﬁt-phasc) in a 2:1 ratio. All patients were followed
for an additional 6 weeks without treatments (follow-up phase). Clinical cure was d.;‘ﬁnud as absence of vaginal discharge, vaginal pH <4.5, a
negative fish odour test and a Nugent score <7.

Results: At week 6, 28 out of 30 women (93%) in the MVG group were clinically cur cd“in comparison with only 1 out of 15 (6%) in the P
group (P = 0.0001). At week 12, 86% of MVG treated women remained curedsiniegmparison with 8% in P group (P = 0.0001). At baseline,
the vaginal pH was 6.1 £ 0.7 in the MVG and 5.5 + 0.7 in the P group. Vaginal pI:T’glgmﬁLamly (P =0.003) decreased to 4.3 £ 0.3 in the
MVG group. In P group non-significant modifications of vaginal pH were obsc.l;vcé (5.1 £0.5).

Conclusion: Our results demonstrated that this MVG is an effective tre mt,‘m 0 V.

© 2004 Published by Elsevier Ireland Ltd. K J

1. Introduction o i With metronidazole, 30% of patients experienced recurrence
“w. . of BV symptoms within 3 months [5]. Clindamycin treat-

Bacterial vaginosis (BV) is the most common catse of ¥ ment is associated with a recurrence rate of 25% after 28
leucorrhoea in women [1]. Its prevalence ranges from 710 days [6]. A persistent high (i.e. >4.7) vaginal pH is a
40%, depending on the population studied [2]. BV, is common alteration found in patients with recurrence of BV
considered an important risk factor for obate[nc”comphcd- after effective therapy [7]. Therefore, in BV, a failure in
tions such as preterm birth, low birth weight and‘post-partum vaginal pH normalisation after antibiotic therapy could
endometritis [3]. Metronidazole and c!iqdamﬁ:‘in are promote recurrences. MiphilTM (Mipharm, Italy) is a
considered effective treatments [4]. The recurrence rate of mucoadhesive vaginal gel (MVG) formed by two polymers,
BV remains high despite adequate chemothetapy tréatment. polycarbophil and carbophol, able to reduce vaginal pH.

Polycarbophil, a weak polyacid, is a large molecule that it is

* Corresponding author. Tel.: +39 02 535480074fax: +39102 53548201, able to stick on the vaginal epithelial cells until they turn-
E-mail addresses: masmilan@hotmail.con, : over, up to 3-5 days, and buffers the vaginal secretions near
massimo.milani @miphram.it (M. Milani). . its pK, (i.e. 4.3). In women with suspected BV [8] the MVG

0301-2115/$ - see front matter © 2004 Puhlhht‘d hy Elsevier Ireland Ltd.
doi: 10.1016/j.ejogrb.2004.10.011

EURO 5215 (-4

36
37
38
39
40
41
42
43
44
45
46
47
48
49




50
51
52

53

54
55
56

57

58
59
60
61
62
63
64
65
66
67
68

69

70
71
7
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

2 A. Fiorilli et al./European Journal of Obstetrics & Gynecology and Reproductive Biology xxx (2004) xxx—xxx

has demonstrated an ability to reduce the vaginal pH from
5.4 to 4.6. So far no clinical data were available regarding
the clinical efficacy of MVG in the treatment of BV.

2. Study aims

To evaluate the efficacy and safety of MVG in the
treatment of BV in non-pregnant women in comparison with
placebo.

3. Study outcomes

The primary study outcome was to compare the clinical
and laboratory cure rate between the two groups at week 6
(end of treatment phase) and at week 12 (end of follow-up
phase). Secondary outcomes were to compare the effects on
vaginal pH and the vaginal pH normalisation rate. Clinical
cure rate was defined as the disappearance of the following
signs and symptoms of BV: homogenous vaginal discharge;
presence of >2 or more clue cells at the wet mount micro-
scopy; a Nugent score >7, a vaginal pH >4.7 and a positive
Whiff test. Normalisation of vaginal pH was defined as the
percentage of women with a vaginal pH <4.6.

4. Patients and methods

The study was a double-blind, prospective, randomised,
parallel groups, placebo-controlled trial. A primary Gynae-
cology Ambulatory Clinics took part in this trial. Major
inclusion criteria were: age between 20 and 75 years and a
confirmed diagnosis of BV according to the Amsel criteria
and a Nugent score >7. Women were excluded from entry
into the study if they were pregnant or had received topicy
antifungal or antibiotic therapy within the past 2 weeks. The«
study protocol was approved by the local Institutiogal

Ll
)

Review Board. A total of 45 women with BV were enrplléd.,__ _J

in the study, after their informed consent. Randomigation
was performed using a computer-generated randon

list (Arcus Quickstat, Cambridge, UK) with a blmk.qf f’ohl:—"

patients in a 2:1 ratio. BV was diagnosed accordmg ithe
presence of at least three out of four of the to]louﬁhgs_émsc[
criteria: (1) presence of homogeneous greyish- \yhma vagindl
discharge; (2) an elevated vaginal pH >4. 7,{3) apositive
amine odour test on addition of 10% KOH; (che presence
of clue cells (>2 HPF) on wet mount micrescopy. In
addition, the BV-blue test (Gryphus Diagrﬂosnm LLC) was
also performed. This test is a rapid, pomLpf' care diagnostic
tool for the diagnosis of BV, with a hloh sensitivity and
specificity [9]. The BV-blue is an enzyme acnvi“ly test for use
in detection of sialidase enzyme activity. ‘Vaginal pH was
measured using colour strips with.a~range of 4.0-7.0
(Merck). Vaginal pH was measured. 24 h after the last
application of MVG or the correspondmg placebo. The

ﬂgtjon .

placebo gel, with an appearance similar to MVG, was made
using a polymer (hydroxyethylcellulose) with no buffering
activity. Vaginal pH, the BV-blue test and the Whiff test
(10% KOH) were performed at baseline and at weeks 6 and
12.

5. Statistical methods

The sample size was based on the assumption of an
absolute difference of at least 50%, at the end of 12-weeks
study period, in the rate of clinical cure in favour of the
vaginal gel in comparison with placebo. With a power of
90% and a type I error of 0.05, a total of at least 40 patients
have to be recruited m the trial. Taking into account a
potential 10-15% dr'p Qut rate we decided to fix in 45
patients the enrolm 0 al for this trial. Sample size was
calculated using the StudySize (CreoStat HB) ver. 1.07. The
Fisher exact test was uséd to compare categorical variables
and the Wilcoxon, fest )md the paired t-test were used to
compare camlnuaus Variables. One- way ANOVA test with
Tukey-Kramer cu amon test were used to compare
repeated me value of <0.05 was considered

mgmﬁcany 3'

&7
.,
6. Rem
:sg?
Between February 2002 and October 2003, 70 out-
p with a vaginal discharge as the major clinical

mplaifl, were screened for the study. Fig. 1 shows the trial

_profile, Forty-five women met the inclusion criteria and were
/

/[

Ty Trial profile

Sereened papients; 70

Not randomised @ 28

Reasons: Notmet lnclusion Criicria: 20
Esclusion Crnerad

Randomised 43 (21) ratod

Received placebo: 13 Received VG0

Followed upio week 1215

Followed upto week 1230

Withdiawn prematurcly: O

Withdrawn premannely:0

Completed Trli 13 Compieted Trial: 30

IIT analysis: [S 1Y analysis: 30

Fig. 1.

Study flow-chart.
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Table 1
Description of trial population
Vaginal gel Placebo P
(n=30) n=15) value
Age (year) 42+10 389 ns
(mean £+ S.D.)
Race Caucasian: 100% Caucasian: 100% ns
Menopause n (%) 2/30 (8%) 2/15 (16%) ns
Smoker 6/30 (25%) 2/15 (16%) ns
History of 20/30 31%) 8/15 (25%) ns
BV n (%)
Vaginal pH 6.1+.7 55x.7 ns
at baseline
BV-blue 30/30 (100%) 15/15 (100%) ns
test positive
Whiff test positive 30/30 (100%) 15/15 (100%) ns

enrolled in the trial. All patients were valuable for the
efficacy and safety analysis on an intention-to-treat basis.
Their demographic characteristics are shown in Table 1. At
randomisation, BV was confirmed in all subjects. At
baseline, the vaginal pH was 6.1 £ 0.7 in the MVG and
5.5+ 0.7 in the placebo group. At the screening visit, the
fish odour and BV-blue tests were positive in all enrolled
patient. Clinical cure was defined as absence of vaginal
discharge, a vaginal pH <4.6, a negative fish odour test,
absence of clue cells at the wet mount microscopy and a
Nugent score <7. All enrolled patients concluded the 12-
week trial. At the end of the treatment phase (week 6) 28 out
of 30 women (93%; 95% CI: from 78 to 98%) in the MVG
group were clinically cured in comparison with only 1 out of
15 (6%; 95% CI. from 1.5 to 35%) in the placebo group
(P =0.0001, two-side Fisher Exact test). At the end of the
follow-up phase (week 12), 86% (26 out of 30) of MVG
treated women remained clinically cured in comparison with
8% in the placebo group (P =0.0001). At week 6, the BV-
blue test was negative in 28 out of 30 patients (93%) in the
MVG group in comparison with 3 out of 15 patients (30%) in
the placebo group (P = 0.002, two-side Fisher Exact test). In,
comparison with baseline values, in the MVG group vaginal"

pH significantly (P =0.0001; ANOVA test for repeated

measures) decreased both at the end of treatment phase and.
at the end of follow-up phase; in contrast, in the plaé;\b,ﬁ
group, non-significant modifications of vaginal pH.swere
observed during the trial (Fig. 2). Normalisation ot',\'}ug_inal-

Vaginal pH
7
6 .
e o
%5 - .
g .
4
3
baseline week 6 week 12
*p=01 [
“op=ilna [-#-MVG — pilaceho)

Fig. 2. Vaginal pH in MVG (mucoadhesive yaginal, gel) and the placebo
group.

pH (<4.6) at week 12 was observed in 29 out of 30 women in
the MVG group (96%) and in only 1 out of 15 in the placebo
group (6%) (P = 0.001, two-side Fisher Exact test). The two
treatments were well tolerated. A serious adverse event,
judged no treatment related, was observed in a MVG patient
(endometrial carcinoma).

7. Discussion

Our results demonstrated for the first time that the use of a
non-antimicrobic, non-hormonal bioadhesive vaginal gel
with buffering activity is an effective treatment of bacterial
vaginosis. In short and medium terms (<12 weeks) this gel
induced a clinical cure rate >85%. BV is characterised by
the disappearance of)/lagtobacilli and overgrowth of
Gardnerella vaginalis. uan’i‘j anaerobic bacteria [10]. A
vaginal pH >4.7 is umyg'ht a characteristic sign of this
infection [11]. Auﬂny w considered to be one of the
protective meuham%ms of lhe vagina [12]. The mild acidity
of the healthy vagina has been shown to correlate with
decreased risk({for chlamydia, trichomonas and urinary
infections. Murétccenﬁy. several studies have shown that an
acidic vagipal®y pH significantly increases the binding
capacity of La&éﬁ‘tc:lh to the vaginal epithelium [13]
and reduc;:;-, ﬂ‘ie activity of several pathogenic bacterial
enzymes \.ucii as sialidase [14]. Adhesion of Gardnerella to
vaginal"ﬁpi.cfl‘e!ial cells is pH-dependent with a maximum
attachment oc€urring between pH 5 and 6 [15]. The vaginal
pH i 15' thus recognised to be the most significant predictor of
the status Gf the vaginal ecosystem [16]. There are several
ewdeﬁee.s«ot an association between BV and gynaecologic
and bstetric complications [17]. BV has been associated to

: ‘pelvic inflammatory disease, endometritis and cervicitis [3].
; BV responds to oral or topical antibiotic therapy [1].
“Nitroimidazole derivatives and clindamycin are used for the

treatment of BV [18]. However, a significant percentage of
women with BV are not adequately treated. In addition, the

__.récurrence rate of BV remains high despite adequate

antibiotic treatment. Reasons for recurrence are unclear but

" failure to eradicate the offending organisms or to re-establish

the normal protective Lactobacillus-dominant vaginal flora
are considered the main factors. A persistent high (i.e. >4.7)
vaginal pH is a common alteration found in patients with
recurrence of BV after effective therapy [7]. In addition to
eradicating bacterial strains responsible for BV, a treatment
strategy aimed to rapidly normalise vaginal pH could
increase the clinical cure rate and reduce recurrent episodes
of BV. Previous controlled trials have shown that MVG
normalizes vaginal pH in BV patients [8]. Paternoster et al.
[19] have recently demonstrated in a randomised, double-
blind, placebo controlled study that the use of MVG in
pregnant women was able to maintain a physiological
vaginal ecosystem and to prevent the increase of vaginal pH
and vaginal interleukin-6 levels. In our study, MVG had
induced a negativisation of the BV-Blue test in 92% of
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treated patients. The BV-blue test evaluates the enzymatic
activity of sialidase. This enzyme has an optimal activity at
pH of 5.0, whereas its activity decreases by 70% at pH <4.5
[20]. Therefore, a BV-blue negative test could be observed if
vaginal pH is in the normal range. The Whiff test is a
qualitative assessment of the presence of volatile amines.
Volatilisation is a pH-dependent phenomenon. A vaginal pH
<4.5 is also an important factor inhibiting pathogen
bacterial growth. An higher vaginal pH normalisation rate
after therapy in BV patients could be a key element also for
normalisation of laboratory diagnostic tests and in reducing
recurrences of BV. Our study has demonstrated that a non-
antimicrobic, acidic, buffering vaginal gel was superior to
placebo in the treatment of BV and in lowering vaginal pH.
However, some study limitations have to be taken in account
in evaluating our results. We compared the efficacy of MVG
with placebo. The primary end point of the study, however,
was to evaluate the efficacy of MVG in the treatment of BV,
not a comparison with standard care therapy. The clinical
cure rate we observed in this trial (93% at week 6 and 86% at
week 12) with MVG is comparable with the clinical cure rate
with metronidazole or tinidazole [21]. Randomised, pro-
spective, long-term trials with adequate sample size, are
warranted to compare the efficacy of MVG in BV treatment
with standard therapy care.

8. Condensation
This study demonstrated that the use of a non-antibiotic,

non-hormonal, acidic buffering vaginal gel is an effective
treatment of bacterial vaginosis.
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