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New evidence on oral L. plantarum P17630
product in women with history of recurrent
vulvovaginal candidiasis (RVVC): a randomized
double-blind placebo-controlled study
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Abstract. - OBJECTIVE: To evaluate activity
and tolerability of an oral product containing the
specific probiotic strain Lactobacillus plantarum
P17630 on vaginal colonization of lactic acid bac-
teria.

PATIENTS AND METHODS: L. plantarum
P17630 (5x10° CFU/capsule) or placebo were for-
mulated in capsules and administrated orally to a
total of 93 women with a history of recurrentvulvo-
vaginal candidiasis over a period of 3 treatment
cycles (15 days/cycle) separated by 15-day wash-
outintervals. Vulvovaginal examinations and vag-
inal mycological culture, including Nugent score
and Lactobacillary grade (LBG), were assessed at
baseline, atday 45 and at day 90 (end of the study).

RESULTS: Probiotic intake significantly im-
proved lactobacillicolonization onvaginal epithe-
lial cells. The results demonstrated a significant
difference in LBG score when comparing day 0 to
day 45 (p=0.000016) and to day 90 (p=0.001415) in
women treated with L. plantarum P17630. No evi-
dence ofimprovementin LBG score wasrecorded
in women who received placebo (p<0.005). The
increased lactobacilli adhesion was associated
with the improvement of clinical signs such as
redness, swelling, and discharge.

CONCLUSIONS: This study demonstrates that
the administration of oral probiotic Lactobacillus
plantarum P17630 improves vagina colonization
of acid lactic bacteria (an increase of vaginal LBG
score) and suggests the use of this oral product to
successfully prevent episodes of vulvovaginal
candidiasis. The clinical study described in this
articleisregisteredinthe ISRCTNregistry with tri-
alregistration IDISRCTN12669692.
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Introduction

Vulvovaginal candidiasis (VVC) is one of the
most common infections among women. At least
once during the lifetime 70-75% of women con-
tract an infection caused by Candida spp. Most
cases (85-95%) of uncomplicated VVC are caused
by Candida albicans, and non-albicans Candida
spp., especially Candida glabrata, are responsible
for the remaining cases.

Recurrent vulvovaginal candidiasis (RVVC)
is usually defined when four or more episodes of
symptomatic VVC occur within 12 months, af-
fecting up to 10-15% of adult women'. In most
cases, the initial strain of Candida is also respon-
sible for relapses, while only in few cases other
strains of Candida are involved?.

The pathogenesis of RVVC is multifactorial
because, in addition to the reinfection with dif-
ferent exogenous strains, other mechanisms in-
volved have to be fully elucidated yet. Based on
its etiology and known pathogenic mechanisms,
RVVC was classified as primary (or idiopathic)
and secondary to uncontrolled diabetes mellitus,
hormone replacement therapy or other estro-
gen excess states (e.g., pregnancy, contraceptive
pills), and immunosuppressive therapies or other
immunosuppressive states (e.g., HIV infection)’.
In most of the cases, RVVC is associated with a
relapse of the vaginitis rather than a reinfection.
Different mechanisms responsible for RVVC
were described and included both the reduction
of the normal protective function provided by the
commensal vaginal bacterial flora and abnormali-
ties in local vaginal mucosal immunity?.
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There is currently no gold standard treatment
for RVVC. Therapy with oral or local recommend-
ed antibiotics and antifungal agents (azoles-keto-
conazole, fluconazole, clotrimazole) is often as-
sociated with failure and high rates of recurrence.
Indeed, an important re-infection (up to 50%) may
occur 1 month within a short-term antimycotic
therapy is completed®. Moreover, standard anti-
fungal treatment may result ineffective in case of a
re-infection, due to the onset of antimicrobial resis-
tance. These drawbacks of antibiotics or antifungal
therapies are the reasons for the growing interest in
the use of lactobacilli of human origin as probiotics
against urogenital tract infection®.

Probiotics, defined in 2002 by FAO (Food and
Agriculture Organization) as “live microorganisms
which, when administered in adequate amounts,
confer a health benefit on the host”, are currently
deemed as newer therapeutic alternatives.

The dominance of lactobacilli in healthy vaginal
microbiota and their depletion in bacterial vagino-
sis are at the basis of the concept of oral or vaginal
use of probiotic Lactobacillus strains for treatment
and prevention of vaginal bacterial or fungal infec-
tions®. The most common species present in vagina
microflora are: L. acidophilus, L. brevis, L. casei, L.
crispatus, L. gasseri, L. iners, L. jensenii, L. fermen-
tum, L. plantarum, L. vaginalis, L. delbrueckii, L.
salivarius, L. reuteri and L. rhamnosus®.

One of the main criteria to select probiotics
with vaginal activity is the capability to adhere
to vaginal epithelial cells (VECs), assessed by in
vitro and in vivo studies. Haya et al’ described
lactobacilli as ‘“authentic guardians of vaginal
health” having the crucial role of maintaining an
acidic pH (3.5-4.5) in the vaginal medium to pro-
mote an unfavorable environment for the develop-
ment of pathogens®.

The mechanisms whereby lactobacilli func-
tion as anti-infective defenses are not fully un-
derstood yet. Different mechanisms have been
postulated according to the strains involved. Cu-
lici et al’ demonstrated that L. plantarum P17630
is able to adhere to vaginal epithelial cells and
to compete against Candida albicans. Strus et
al'® demonstrated that the inhibition of Candida
growth is not solely related to H,O,-production.
Some evidence'' suggests that co-aggregation
between lactobacilli and Candida prevents the
binding of the yeast to their anchoring sites on
the vaginal epithelium.

Vaginal adhesion of L. plantarum P17630 was
proved in healthy female subjects after oral ad-
ministration of the strain L. plantarum P17630 (in

association with strains L. paracasei 11688 and L.
salivarius 11794) for 60 consecutive days in six
healthy women. In 80% of cases, the colonization
was confirmed even after additional 15 days of
wash-out interval'?. In another study, the vaginal
administration of L. plantarum P17630 after one
shot of fluconazole therapy increased the efficacy
of the antifungal agent and prevented recurrences
of VVC, compared to fluconazole alone®.

The advantage of the oral administration is that
it was demonstrated the survival of probiotics in the
gastric district, allowing viable lactobacilli to col-
onize the intestine as “good bacteria”. Lactobacilli
reach the vagina by cross-contamination route, via
the rectum after passing through the entire intes-
tine. This mechanism was supported by different
studies. Reid et al"* first reported the evidence that
lactobacilli can be delivered to the vagina after oral
intake, demonstrating that lactobacilli restore and
maintain a normal vaginal microflora®.

The aim of the present study was to investigate
the activity and tolerability of Lactobacillus plan-
tarum P17630 on vaginal colonization.

Patients and Methods

Patients

This study analyzed 93 Caucasian women aged
18 years and over, with a clinical history of recur-
rent yeast vaginitis (> 3 relapses within 1 year) and
with Nugent score < 6. Participants were enrolled
during the relapse-free period, without showing
any clinical symptoms. Corticosteroids therapy,
antimicrobial drug treatment or probiotic admin-
istration in the previous 30 days were exclusion
criteria. Immunocompromised, diabetic, meno-
pausal or pregnant women were not eligible for the
study. This multicenter, randomized, placebo-con-
trolled study was conducted over one year in dif-
ferent Romanian University Hospitals. The study
protocol and the patient information sheet(s) were
reviewed and approved by the Ethics Committee of
the University of Medicine and Pharmacy “Targu
Mures®. The study was performed in accordance
with Good Clinical Practice and Ethical Standards
of Declaration of Helsinki (revised 2014). Informed
consent was obtained from all participants for in-
clusion in the study.

Treatment
Probiotic strain

The product investigated here was formulat-
ed in oral capsules containing the specific pro-
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biotic strain L. plantarum P17630 (5x10° CFU/
capsule) patented by Proge Farm S.r.l. (Novara,
Italy). L. plantarum P17630 is a fully character-
ized probiotic strain, which is able to adhere to
vaginal epithelial cells and to compete against
pathogenic microorganisms, Candida albicans,
in particular. This strain is considered safe due
to the absence of acquired antibiotic resistance.
Both, the L. plantarum P17630 product and the
placebo, were produced under good manufac-
turing practices. Each patient was randomized
to receive placebo or the product containing L.
plantarum P17630. Both products were admin-
istered as one oral capsule daily in 3 cycles of
treatment, each consisting of 15 days intake
and 15 days washout. The entire duration of the
study was 90 days.

Assessments

After oral and written informed consent, each
patient was evaluated by a gynecologist. During
the baseline visit, the clinical investigator record-
ed demographic data (date of birth, race, sex and
age), medical history (possible diseases and life-
style), inclusion and exclusion criteria, and clin-
ical data (physician assessment and symptoms
referred by patient) into the Case Report Form
(CRF). During the gynecological consultation
at screening visit (day 0), the physician assessed
the vulvovaginal conditions such as signs (red-
ness, swelling, discharge) and symptoms (itching
and burning vaginal feeling, dyspareunia, and
dysuria). A value from 1 to 4 (1=absent; 2=mild;
3=moderate; 4=severe) was assigned to define the
severity of each sign or symptom. During specu-
lum examination, swab specimens were obtained
from the middle third of the vagina to evaluate
vaginal microflora condition. LBG grade and Nu-
gent score (required to verify exclusion criteria)
were also defined. All participants were further
evaluated at two follow-up visits: visit 2 (day 45)
and visit 3 (day 90, end of the study). At each visit,
gynecological examination and sampling of vag-
inal slide and swab specimens for assessment of
LBG score were performed.

Endpoint
The primary endpoint of the study was the
evaluation of the vaginal colonization with lacto-
bacilli using the LBG score. LBG can be consid-
ered a variation on Schroder’s classification and
was further refined by Donders et al'®, as follows:
* Grade I: numerous pleomorphic lactobacilli;
no other bacteria;
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* Grade Ila: mixed flora, predominantly lacto-
bacilli;

» Grade IIb: mixed flora, severely decreased
proportion of lactobacilli, due to the increased
number of other bacteria;

* Grade III: severely decreased proportion of
lactobacilli, or absent lactobacilli, due to over-
growth of other bacteria.

This analysis, combined with the isolation of
pathogenic microorganisms and the clinical gy-
necological examination, can be used for diagnos-
ing vaginal infection'>'s.

Statistical Analysis

The demographic and clinical data were record-
ed in tables reporting frequency (absolute and rel-
ative percentage frequency) and distribution of the
individual variables (mean, standard deviation). The
analysis was performed using Levene’s test and 95%
confidence intervals were computed. A paired sam-
ple #-test was used to determine if LBG scores and
clinical signs among day 0, day 45 and day 90 were
statistically different. p-values <0.05 were used as
the significance threshold. Statistical analysis was
performed using SPSS Statistical Package, ver. 20.0
(IBM Corp. Released 2011. IBM SPSS Statistics for
Windows, Armonk, NY, USA).

Results

Out of 150 women enrolled in the current
study, 93 women with a history of recurrent vulvo-
vaginal candidiasis and with a mean age of 33.15
years (18-58 years) were included in the analysis.
The participants were randomized to receive oral
probiotic containing L. plantarum P17630 (55.9%;
n=52) and to placebo (44.1%; n=41). The frequen-
cy of vaginal colonization evaluated at baseline
by LBG scoring is reported in Table 1.

Table I. Patients’ demographic data at baseline.

L. plantarum Placebo (%)
P17630 (%)
N. 55.90 44.10
Age:
18-28 23.65 11.83
29-38 19.35 16.14
39-48 11.83 1291
49-58 1.07 3.22
Nugent:
0-1 46.23 32.26
2-4 5.36 431
5-6 4.31 7.53
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Table Il. Patients and LBG score distribution at baseline, day 45 and day 90 after administration of L. plantarum P17630 and

placebo.
L. plantarum P17630 (%) Placebo (%)

LBG score Day 0 Day 45 Day 90 Day 0 Day 45 Day 90
LBGI 24.73 48.38 41.94 21.50 16.12 15.05
(p=0.000016) (p=0.001415)

LBG Ila 13.97 1.07 3.22 6.45 5.37 6.45
LBG IIb 7.52 3.22 8.60 8.60 10.75 9.68
LBG III 9.67 3.22 2.14 7.52 11.82 12.90

After the first treatment cycle with L. planta-
rum P17630, a significant increase in the percent-
age of participants with LBG I score (48.38% cas-
es; p=0.000016) was observed. After three cycles
of treatment at day 90 the percentage of women
with LBG I score maintained similar to that ob-
served after the first cycle, significantly higher
than baseline value (41.94%; p=0.001415). Con-
sistently, the percentages of women with LBG Ila,
LBG IIb and LBG III scores decreased either at
day 45 and day 90. No significant differences in
LBG scores among evaluations at baseline, day
45 and day 90 were observed in the placebo group
(Table II).

The distribution of different LBG scores upon
administration of the probiotic product and the
placebo are compared in Figure 1.

Moreover, we found that oral treatment with
L. plantarum P17630 was superior to placebo in
amelioration of signs (redness and swelling) and
symptoms related to VVC. Both probiotic and
placebo reduced vaginal mucosa redness, but L.
plantarum P17630 was more efficient compared

to placebo at both day 45 (p=0.006) and day 90
(p=0.001) evaluations (Table III).

L. plantarum P17630 significantly decreased
the intensity of swelling at both day 45 (p=0.002)
and day 90 (p=0.001) (Table IV).

The treatment was generally well tolerated,
and no adverse effects were recorded throughout
the study.

Discussion

Lactobacilli play a well-established role in
the vagina, representing almost 90% of the en-
tire vaginal microflora in healthy premenopaus-
al women'®, Conversely, vaginal infections are
characterized by a significant decrease in vaginal
lactobacilli, which are associated with an over-
growth of pathogens such as G. vaginalis, Can-
dida spp., etc.

In the current study, we found that oral ad-
ministration of L. plantarum P17630 significant-
ly increased vaginal colonization of lactobacilli

LBG score percentage

mlBG| wlBGlla wlBGIIb mLBGII

L. plantarum
P17630

placebo L plantarum

P17630

placebo

Day 0 Day 45

L. plantarum
P17630

placebo
Figure 1. LBG score profiles after ad-
ministration of L. plantarum P17630
and placebo.

Day S0
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Table I1l. Changes in clinical signs (redness) during treatment.

Treatment Severity score Levene’s test t-test
Mean = SD
F 95% confidence
intervals p-value
Day 0 L. plantarum P17630 233+ 1.18 11.84 0.42105 1.31879 0.00
Placebo 1.46 +0.84
Day 45 L. plantarum P17630 1.31+0.52 29.12 -0.80015 -0.14177 0.006
Placebo 1.78 £ 0.94
Day 90 L. plantarum P17630 1.12+0.33 50.2 -0.16049 -0.8832 0.001
Placebo 1.68 £0.99
via cross-contamination from the gastrointestinal Conclusions

tract to the vagina. The results shown in Table
Il demonstrated that the treatment group expe-
rienced a significant improvement of LBG over
placebo at day 45, a persistent result throughout
the study up to day 90. LBG is a commonly used
parameter to define the number of lactobacilli
present in the vaginal microflora and to predict
clinical outcomes, such as vaginal infections. As
described previously, in this scoring system grade
I has been represented the best condition (numer-
ous pleomorphic lactobacilli; no other bacteria),
while grade Il is the worst condition (lactobacil-
li severely depressed or absent because of over-
growth of other bacteria). Therefore, a shift from
LBG III toward LBG 1, as the one observed in the
L. plantarum P17630 group in the present study,
is considered an “improvement” of vaginal flora
conditions.

Moreover, probiotic administration reduced
the intensity of signs (redness and swelling) and
symptoms associated with VVC to a higher ex-
tent than placebo (Table III and IV, respectively).
These results are consistent with previous stud-
ies on the effects of probiotics in the treatment of
vaginal infections such as VVC and their relapses.

Table IV. Changes in clinical signs (swelling) during treatment.

The promising results of the present study
confirm that L. plantarum P17630 survives in the
gastrointestinal tract and can reach the vagina by
cross-contamination maintaining its probiotic ac-
tivity. Lactobacillus plantarum P17630 adhesion
to vaginal epithelial cells inhibits Candida spp.
overgrowth and increases the presence of lac-
tobacilli. Oral administration of Lactobacillus
plantarum P17630 can be effective in preventing
episodes of VVC and it could be an alternative as
adjunctive therapy for the prevention of relapses
in women with VVC.
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Treatment Severity score Levene’s test t-test
Mean = SD
F 95% confidence
intervals p-value

Day 0 L. plantarum P17630 2.02+1.16 0.593 -0.21895 0.7544 0.28

Placebo 1.76 = 1.07
Day 45 L. plantarum P17630 1.17 £ 0.38 43.063 -0.76409 -0.17087 0.002

Placebo 1.63 +0.89
Day 90 L. plantarum P17630 1.12+£0.33 48.173 -0.69179 -0.19206 0.001

Placebo 1.56 £0.74
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