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Abstract: Background: An estimated 75% of women will have one episode of vulvovaginal candidi-
asis (VCC) during their lifetime, and 40-50% of these will experience further episodes. The high
incidence of vulvovaginal candidiasis, combined with the problems of azole resistance and toxicity,
highlights the necessity for new strategies for the treatment of this condition. In this context, natural
compounds represent promising alternatives. Methods: We enrolled, between January 2020 and
April 2021, forty women affected by uncomplicated vulvovaginal candidiasis. Women were divided
into two groups. In the first group, we treated 20 women with clotrimazole daily administration for
six days. In the second group, 20 women were treated with clotrimazole associated with Unilen®
Microbio+, a new product containing Saccharomyces cerevisiae, melatonin, and GLA-14. Women
underwent a check at days 15, 30, and 90. A clinical and cultural examination were performed to
establish the effect of the treatments on vaginal flora. Results: In the group treated with Unilen®
Microbio+, clinical and microbiological cure at 15 and 30 days was observed in 18 women (90%),
compared with 16 women (80%) in the group treated only with clotrimazole. The efficacy of the
association between clotrimazole and Unilen® Microbio+ in these uncomplicated forms was therefore
not inferior to the azole treatment alone. Only four women (20%) in the Unilen® Microbio+ group
presented symptomatic recurrences within the 3 months, compared with eight women (40%) in
the clotrimazole-only group. Microscopic wet mount analysis at 1 and 3 months demonstrated a
significant increase in lactobacillus count and a reduction in the polymorphonucleate cells in the
Unilen® Microbio+ group. Conclusions: Unilen® Microbio+ supplementation was demonstrated to
cure uncomplicated vulvovaginal candidiasis with clotrimazole, reducing recurrence and improving
vaginal flora better than clotrimazole treatment alone.
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1. Introduction

Fungal infection of vulvovaginal environment is the second most common cause of
inflammation after bacterial vaginosis. The most common pathogen is Candida albicans
(C. albicans), which is isolated in 85-90% of all cases. An estimated 75% of women will have
at least one episode of vulvovaginal candidiasis (VCC) during their lifetime, and 40-50%
of these will experience further episodes. Typical symptoms of VVC include pruritus,
dyspareunia, internal and external dysuria, abnormal vaginal discharge, and erythematous
vulva, but none of this is specific [1].

The high incidence of vulvovaginal candidiasis, combined with the growing prob-
lems of azole resistance and toxicity of antifungal drugs, highlights the necessity for the
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development of new effective strategies for the treatment of this condition. In this context,
natural compounds represent promising alternatives [2].

According to the International Scientific Association for Probiotics and Prebiotics
(ISAPP), probiotics are defined as “live microorganisms that, when administered in ade-
quate amounts, confer a health benefit to the host”. These organisms provide competition
for pathogenic microorganisms and prevent their colonization, thus contributing to host
defense mechanisms [3].

The increased vaginal microbiota (VMB) knowledge has led to a renewed interest in
using exogenous lactobacilli (probiotics or live biotherapeutic products) to optimize the
VMB as part of curative or preventive vaginal dysbiosis interventions. In vitro studies
of probiotics have demonstrated that they reduce the virulence of Candida spp. by in-
hibiting biofilm formation and may provide additional benefit to antifungals. Lactobacillus
rhamnosus (L. rhamnosus), Lactobacillus casei, and Lactobacillus acidophilus (L. acidophilus)
significantly reduced levels of C. albicans biofilms at the initial colonization phase and the
later maturation phase of biofilm development [4].

The leading treatment of vulvovaginal candidiasis (VVC) at the moment is represented
by oral or topic azoles. However, often, this type of treatment results in suboptimal cure
fractions and high recurrence rates. In addition, prolonged use increases the probability
of side effects and drug resistance, complicating the regeneration of lactobacilli. These
may not only have a financial impact but can also cause both psychological and physical
discomfort, thus affecting the patient’s quality of life and sometimes exposing the woman
to more serious complications [5].

Possible mechanisms by which probiotic strains might exert positive effects include
niche occupation so that other bacteria cannot expand, and biofilms cannot be established,
increased local production or release of lactic acid and other antimicrobial compounds,
modulation of local cervicovaginal mucosal immune responses, and/or inhibition of
C. albicans hyphae formation restoring the equilibrium of the local ecosystem [6]. For this
reason, the administration of exogenous lactobacillus preparations for both topical and
oral use was proposed and evaluated.

In relation to vulvovaginal candidiasis, evidence published to date reveals that some
specific strains, namely, L. rhamnosus GR-1, Lactobacillus fermentum RC-14, and Lactobacillus
reuteri (L. reuteri) RC-14, are effective against C. albicans and are a valid alternative to
traditional prophylactic antifungal treatments [7]. Numerous in vitro studies have shown
that Lactobacillus delbrueckii, Lactobacillus plantarum, Lactobacillus acidophilus, and Lactobacillus
gasseri can inhibit the adhesion and/or growth of C. albicans through the production of
biosurfactants or bacteriocin-like substances [8,9].

Analyzing the available studies, it can be seen that the benefits of probiotics are
strictly strain-specific and correlated with the type of infection being treated, as well as
patient variables (age, hormone status, genetic predisposition, sexual habits, intimate
hygiene), the treatment duration, and the type of product used (dose, formulation, route
of administration). One line of investigation is what role lactobacilli might have in the
restoration of the lactobacillus vaginal flora after conventional antifungal treatments, and
if such a therapy might help prevent dysbiosis or recurrent infections. However, little data
is available on their effectiveness in formal randomized clinical trials.

In this manuscript, we present our study conducted on 40 women divided into two
arms. In the first group, we treated 20 women with a daily administration of topical
antifungal treatment with clotrimazole for six consecutive days. In the second group,
20 women were treated with clotrimazole associated with an oral preparation designed
to combat uncomplicated forms of vulvovaginal candidiasis by acting as a sort of broad-
spectrum supplement, as well as by modulating the inflammatory response, that contained
the following active ingredients: Saccharomyces cerevisiae (S. cerevisiae) live strains, melatonin,
and Lactobacillus acidophilus GLA-14. The name of this oral preparation is Unilen® Microbio+
(by Uniderm Farmaceutici S.rl. Viale Enrico Ortolani, 211, 00125 Roma, Italy) and it
attempts to employ various routes of attack against the “invasive yeast”.
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2. Materials and Methods

We enrolled, between January 2020 and April 2021, forty women affected by uncom-
plicated vulvovaginal candidiasis.

Our inclusion criteria were (1) microscopic diagnosis of vulvovaginal candidiasis
through wet mount or vaginal culture, (2) age between 18 and 55 years, but not menopausal
women (defined as 12 or more months since last menstrual cycle at appropriate age). Our ex-
clusion criteria were (1) complicated vulvovaginal candidiasis (recurrent and/or occurring
in immunosuppressed subject, or chronic candidiasis) (NB: recurrent infection is defined as
at least four culturally confirmed episodes in 12 months, infections in immunosuppressed
subjects and chronic fungal infections are defined as complicated vulvovaginal candidiasis),
(2) systemic antibiotic or antifungal treatment, whether ongoing or in the 4 weeks prior to
entering the study, (3) pregnant or breastfeeding women, (4) autoimmune diseases, thyroid
diseases, or history of atopy, (5) diabetes mellitus, (6) hypersensitivity to lactobacilli.

Among the 40 women we selected, 85% (34) were found positive for C. albicans
infection; in the remaining 15% (6), C. glabrata was the pathogen of the VVC.

In the first group, we treated 20 women with a daily administration of topical antifun-
gal treatment with clotrimazole for six consecutive days. In the second group, 20 women
were treated with Unilen® Microbio+ supplement to clotrimazole treatment.

The primary endpoints of our study were as follows:

e  Evaluation of the efficacy of the supplementation of Unilen® Microbio+® in women
with acute VVC, considering;:

1. Clinical cure rate (resolution of symptoms) of VVC at 15, 30 and 90 days.

2. Microbiological and microscopic cure of VVC (negative vaginal culture or
absence of hyphae at wet mount).

3. Recurrence rate (defined as the presence of symptoms or positive fungal culture
or presence of hyphae at wet mount) in 3-month follow-up period.

4. Re-equilibrium of the vaginal microflora (through assessment of clinical signs

and lactobacillus grade) in women with uncomplicated vulvovaginal candidiasis.
Secondary outcomes:
e  Safety and tolerability of Unilen® Microbio+ in adult women.

Women started therapy at the diagnosis of vulvovaginal candidiasis. Then, they
underwent a check at days 15, 30, and 90. At each visit, the patient was asked if she
had taken the treatment regularly and if she had experienced any clinical symptoms
or adverse events. A clinical examination, microscopic wet mount examination, and
a cultural examination were performed to establish the effect of the treatment and the
lactobacillus grade.

In the group of women treated with clotrimazole, patients underwent a therapy with
topic clotrimazole at 2% for six days. The vaginal application of the cream was performed
at night before sleeping.

In the group of Unilen® Microbio+, patients underwent a supplement therapy with
a night and day formula involving the administration of two different daily formulas for
15 days:

- 1 tablet containing Saccharomyces cerevisiae in the morning.
- 1 tablet containing melatonin and GLA-14 in the evening.

This differentiation aimed to optimize the multiple functions of the various active
ingredients in harmony with the circadian rhythm, which can be disturbed by worsening
of the infection at night.

The study was conducted according to the guidelines of the Declaration of Helsinki,
and approved by the Institutional Review Board of Institute for Maternal and Child Health
IRCCS “Burlo Garofolo”, Trieste (IRB:RC 08/2020 15 April 2020).



Healthcare 2021, 9, 1555

40f7

3. Results

In the group treated with Unilen® Microbio+ supplement, clinical and microbiological
cure at 15 and 30 days was observed in 18 women (90%), compared with 16 women (80%)
in the group treated with topical clotrimazole only. In these uncomplicated forms, the
association between the azole and Unilen® Microbio+ was more effective than the azole
treatment alone.

Only four women (20%) in the Unilen® Microbio+ group presented symptomatic
recurrences within the 3 months of follow-up, compared with eight women (40%) in the
clotrimazole-only group. No recurrence was found in the six women with C. glabrata VVC.

Microscopic wet mount analysis at 1 and 3 months demonstrated a significant increase
in lactobacillus count and a reduction in the polymorphonucleate cells in the Unilen®
Microbio+ group. More specifically, evaluating the GRAM stained vaginal smears obtained
at the 30 day visit, it was observed that the lactobacillus count before treatment was 1+
(where the + stands for average number of cells seen per oil immersion field [10]) or absent,
and after the treatment was mostly 2+/3+. On the other hand, polymorphonucleate cells
count was 3+ before treatment and was found mainly at 1+ after treatment with Unilen®
Microbio+ (Figures 1 and 2).

All women tolerated the therapy well without any adverse effects for the duration of
treatment.

No significative differences in tolerance and recurrence among women of different
age were observed in the Microbio group and in the Clotrimazole group

This result supports the concept that the use of Unilen® Microbio+ supplement deter-
mines not only cure of uncomplicated fungal infections equivalent to the topical azole alone,
but also the early (1 month) and long-lasting (3 months) re-equilibration of the vaginal
microflora, reducing the fungal infection recurrence rate. This effect could be ascribed both
to the ability of Unilen® Microbio+ to modulate the inflammatory response (reduction
in polymorphonucleates) and to the significant increase in the vaginal lactobacillus flora
(booster effect).

Cotrimazole Group 0 vs 30 day visit

Day 0 visit Day 30 visit Note
Patient n GRAM smear PMN GRAM smear LCB GRAM smear PMN GRAM smear LCB
count count count count
1| +++ + + ++
2| ++ ++ ++ ++++
3| ++++ + +++ + Recurrence
4| +++ Absent 4+ + Recurrence
5(++ + + +
6 +++ + ++ ++ Recurrence
7|+++ + ++ +
8| +++ + ++++ ++ Recurrence
9 ++ + +++ ++
10| ++ + ++ +
11| +++ + ++ ++
12| +++ + + ++++ Recurrence
13| ++ + ++ +
14|+ ++ + ++++
15| ++++ Absent ++ Absent Recurrence
16| ++ + ++ + Recurrence
17 [+++ + + ++
18| +++ ++ ++ ++
19| ++++ + +++ + Recurrence
20| ++ ++ + ++

Figure 1. Cotrimazole group GRAM smear results. (+ stands for average number of cells seen per oil
immersion field).
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Microbio+ Group 0 vs 30 day visit

Day 0 visit Day 30 visit Note
Patient n GRAM smear PMN GRAM smear LCB GRAM smear PMN GRAM smear LCB
count count count count
1)++ ++ + 4+
2|+++ + ++ +++
3[++ + + +++
4| +++ ++ + +
5(+++ + + ++
6|+ ++ +++ ++ Recurrence
T|++++ Absent ++ + Recurrence
8|+++ + + +++
9+ ++ + e+
10| +++ + ++ ++
11| ++ ++++ + ++++
12| ++++ + 4 + Recurrence
13| ++ ++ + ++
14| ++ ++ + +++
15| +++ + +++ ++
16| ++++ ++ + ++
17 |++ + ++ ++
18| +++ +++ + +++
19| ++++ + ++ +++
20 (+++ + e+ ++ Recurrence

Figure 2. Microbio+ group GRAM smear results. (+ stands for average number of cells seen per oil
immersion field).

4. Discussion

As vulvovaginal candidiasis is one of the most frequent vulvovaginal infections, it
becomes clear that a suitable treatment must be found. The need for alternative treatment
approaches arises from the frequent finding, in clinical practice, of recurrent infections. The
failure of the antimicrobial treatments commonly used to treat these infectious diseases
is related to two main factors. First, the improper use of over-the-counter medicines as
self-medication, as increasingly advertised on blogs and forums targeted at women, has led
to the development of antimicrobial resistance. Second, the negative impact of antimicro-
bials themselves on the vaginal microflora complicates the regeneration of lactobacilli—the
vaginal ecosystem’s first line of defense in women of reproductive age. It has been shown
that the typical vaginal microflora of the reproductive age is dominated at 95% by lacto-
bacilli. These microorganisms help boost the local immune defenses through the creation
of a biofilm which prevents the adhesion of pathogens, competition for metabolites, and
the production of various chemicals, such as hydrogen peroxide, bacteriocin, and lactic
acid. Recent years have seen a rise in the number of studies investigating the efficacy
of probiotics in the treatment and/or prevention of infections of the female lower uro-
genital tract, especially vulvovaginal candidiasis and bacterial vaginosis (BV), the most
common infections in women of reproductive age. Variable results have been obtained
in the application of lactobacilli to VVC treatment, mostly due to the many variables that
have to be taken into account. This difficulty is well shown by the review of the literature
on this subject between 1975 and 2006 made by Falagas et al., where no univocal results
were drawn due to the many variables between the studies [11]. On the other hand, when
a specific strain of lactobacilli is studied, the results demonstrate an overall benefit in
term of resolution of acute symptoms and reduction of relapses, as shown by Martinez
et al., with the supplementation of lactobacilli capsules (containing L. rhamnosus GR-1 and
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L. reuteri RC-14) for 4 weeks after an initial single dose of fluconazole treatment that led
to an improved clinical and cultural result with less symptoms for the patient, and lower
presence of yeast detected by culture, and by De Seta et al. with L. plantarum P17630 with
similar results in the treatment of acute VVC [12,13].

More recent metanalysis conducted by Jeng et al. in 2020 demonstrated that probiotic
treatments are useful for managing common vaginal infections, particularly BV and VVC.
The results of the meta-analysis indicated that probiotics as a supplement of antibiotic/anti-
fungal treatments reduced the recurrence rate and increased the cure/remission rate
in nonpregnant adult females at 1 month after treatment. The outcome supports the
effectiveness of Lactobacilli in decreasing the recurrence rate and improving the cure
rate [14].

Some studies have shown a correlation between S. cerevisiae and recurrent VVC [15].
It was also shown that prolonged use of probiotic medications containing S. cerevisiae
could lead to an overgrowth of the microbe in the gastrointestinal tract [16]. Therefore, it
could be hypothesized that using this type of probiotic could aggravate the vulvovaginal
candidiasis recurrence rate, causing worse symptoms in the patients. No overcolonization
by S. cerevisiae in the vaginal flora was observed during our study.

As for safety, the majority of evidence has shown that probiotics are safe to recom-
mend to patients. Some complications indicated are sepsis, fungemia, and GI ischemia.
Still, the risk of adverse effects usually interests critically ill patients in intensive care
units, critically sick infants, postoperative and hospitalized patients, and patients with
immunocompromised complexity [17].

The strength of our study is based on the presence of two homogeneous groups of
patients from the point of view of the vaginal flora before therapy, and on the use of a new
product for the treatment of uncomplicated vulvovaginal candidiasis.

The limitations are based on the presence of a small sample of patients in the two
groups. The current work has a power <0.5 with alpha set at 0.1; future efforts should target
a power of 0.9, alpha = 0.05, thus needing 105 subjects in each group. Another limitation is
represented by the observation of recurrence only during the treatment period and the fact
that no long-term data about the lactobacilli and polymorphonucleate vaginal population
count were obtained. This should be considered as a preliminary study. It is always difficult
to initially test a new product on a large sample of the population. However, we intend to
expand the sample and long-term evaluation on the vaginal microbiota in the future.

5. Conclusions

In the present study, we compared the effectiveness of clotrimazole alone versus the
use of Unilen® Microbio+ supplement therapy. Both groups had a high percentage of clini-
cal and cultural response to the treatment; however, we observed that in the clotrimazole-
only group, the recurrence rate was twice higher than the group that underwent Unilen®
Microbio+ therapy. Moreover, when analyzing the vaginal flora of the patients treated
with Unilen® Microbio+, we observed a significant increase in lactobacillus count and a
reduction in the polymorphonucleate cells (Figure 2). Therefore, it is safe to believe that
Unilen® Microbio+ works through the re-equilibration of the vaginal microflora, eventually
reducing the fungal infection recurrence rate.
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ED.S. G.S. and S.R. analyzed the data. G.S., RM.G. and S.C. wrote the manuscript. Supervision: S.R.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of Institute for Maternal
and Child Health IRCCS “Burlo Garofolo”, Trieste (IRB:RC 08/2020 15 April 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



Healthcare 2021, 9, 1555 70f7

Data Availability Statement: The original contributions presented in the study are included in the
article; further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Zullo, M. A ; Schiavi, M.C.; Di Pinto, A.; Prata, G.; Scudo, M.; Luffarelli, P; Oliva, C. Efficacy and safety of oral administration of a
product based on hydroxytyrosol as preventive therapy for recurrent vulvo-vaginal candidosis: A prospective observational pilot
study. Eur. Rev. Med. Pharmacol. Sci. 2020, 24, 7427-7432. [PubMed]

Marangoni, A.; Foschi, C.; Micucci, M.; Nahui Palomino, R.A.; Gallina Toschi, T.; Vitali, B.; Camarda, L.; Mandrioli, M.; De
Giorgio, M.; Aldini, R.; et al. In vitro activity of Spirulina platensis water extract against different Candida species isolated from
vulvo-vaginal candidiasis cases. PLoS ONE 2017, 12, e0188567. [CrossRef]

Hill, C.; Guarner, E; Reid, G.; Gibson, G.R.; Merenstein, D.].; Pot, B.; Morelli, L.; Canani, R.B.; Flint, H.J.; Salminen, S.; et al. The
International Scientific Association for Probiotics and Prebiotics consensus statement on the scope and appropriate use of the
term probiotic. Nat. Rev. Gastroenterol. Hepatol. 2014, 11, 506-514. [CrossRef] [PubMed]

Matsubara, V.H.; Wang, Y.; Bandara, HM.H.N.; Mayer, M.P.A.; Samaranayake, L.P. Probiotic lactobacilli inhibit early stages of
Candida albicans biofilm development by reducing their growth, cell adhesion, and filamentation. Appl. Microbiol. Biotechnol.
2016, 100, 6415-6426. [CrossRef] [PubMed]

Stabile, G.; Mordeglia, D.; Romano, F,; Carlucci, S.; Mangino, F.P,; Nappi, L.; Sorrentino, F.; De Manzini, N.; Ricci, G. Postcoital
Vaginal Perforation and Evisceration in Women with No Prior Pelvic Surgery: Laparoscopic Management and Systematic Review
of the Literature. Int. J. Environ. Res. Public Health 2021, 18, 9746. [CrossRef] [PubMed]

Van de Wijgert, ].; Verwijs, M.C. Lactobacilli-containing vaginal probiotics to cure or prevent bacterial or fungal vaginal dysbiosis:
A systematic review and recommendations for future trial designs. BJOG Int. ]. Obstet. Gynaecol. 2020, 127, 287-299. [CrossRef]
[PubMed]

Reid, G.; Charbonneau, D.; Erb, J.; Kochanowski, B.; Beuerman, D.; Poehner, R.; Bruce, A.W. Oral use of Lactobacillus rhamnosus
GR-1 and L. fermentum RC-14 significantly alters vaginal flora: Randomized, placebo-controlled trial in 64 healthy women.
FEMS Immunol. Med. Microbiol. 2003, 35, 131-134. [CrossRef]

Vladareanu, R.; Mihu, D.; Mitran, M.; Mehedintu, C.; Boiangiu, A.; Manolache, M.; Vladareanu, S. New evidence on oral L.
plantarum P17630 product in women with history of recurrent vulvovaginal candidiasis (RVVC): A randomized double-blind
placebo-controlled study. Eur. Rev. Med. Pharmacol. Sci. 2018, 22, 262-267. [PubMed]

Kovachev, 5.M.; Vatcheva-Dobrevska, R.S. Local Probiotic Therapy for Vaginal Candida albicans Infections. Probiotics Antimicrob.
Proteins 2014, 7, 38—-44. [CrossRef] [PubMed]

Nugent, R.P.; A Krohn, M.; Hillier, S.L. Reliability of diagnosing bacterial vaginosis is improved by a standardized method of
gram stain interpretation. J. Clin. Microbiol. 1991, 29, 297-301. [CrossRef] [PubMed]

Falagas, M.E.; Betsi, G.I.; Athanasiou, S. Probiotics for prevention of recurrent vulvovaginal candidiasis: A review. J. Antimicrob.
Chemother. 2006, 58, 266-272. [CrossRef] [PubMed]

Martinez, R.C.R.; Franceschini, S.A.; Patta, M.C.; Quintana, S.M.; Candido, R.C.; Ferreira, J.C.; De Martinis, E.C.P,; Reid, G.
Improved treatment of vulvovaginal candidiasis with fluconazole plus probiotic Lactobacillus rhamnosusGR-1 and Lactobacillus
reuteri RC-14. Lett. Appl. Microbiol. 2009, 48, 269-274. [CrossRef] [PubMed]

De Seta, F.; Parazzini, F.; De Leo, R.; Banco, R.; Maso, G.P.; De Santo, D.; Sartore, A.; Stabile, G.; Inglese, S.; Tonon, M.; et al.
Lactobacillus plantarum P17630 for preventing Candida vaginitis recurrence: A retrospective comparative study. Eur. J. Obstet.
Guynecol. Reprod. Biol. 2014, 182, 136-139. [CrossRef]

Jeng, H.-S.; Yan, T.-R.; Chen, ].-Y. Treating vaginitis with probiotics in non-pregnant females: A systematic review and meta-
analysis. Exp. Ther. Med. 2020, 20, 3749-3765. [CrossRef]

Ignjatovi¢, A.; Arsi¢-Arsenijevié, V.; Golubovié¢, M.; Denig¢, S.; Mom¢ilovié, S.; Trajkovié, A.; Randelovi¢, M.; Ciri¢, V.; Otagevid, S.
Recurrent Vulvovaginal Candidosis and Cluster Analysis of Clinical Signs and Symptoms: A Laboratory-Based Investigation. J.
Fungi 2020, 6, 113. [CrossRef]

Otasevi¢, S.; Golubovié, M. The new addressing problem in intestinal candidosis. Facta Univ. Ser. Med. Biol. 2020, 10, 13.
[CrossRef]

Didari, T.; Solki, S.; Mozaffari, S.; Nikfar, S.; Abdollahi, M. A systematic review of the safety of probiotics. Expert Opin. Drug Saf.
2013, 13, 227-239. [CrossRef] [PubMed]


http://www.ncbi.nlm.nih.gov/pubmed/32706082
http://doi.org/10.1371/journal.pone.0188567
http://doi.org/10.1038/nrgastro.2014.66
http://www.ncbi.nlm.nih.gov/pubmed/24912386
http://doi.org/10.1007/s00253-016-7527-3
http://www.ncbi.nlm.nih.gov/pubmed/27087525
http://doi.org/10.3390/ijerph18189746
http://www.ncbi.nlm.nih.gov/pubmed/34574671
http://doi.org/10.1111/1471-0528.15870
http://www.ncbi.nlm.nih.gov/pubmed/31299136
http://doi.org/10.1016/S0928-8244(02)00465-0
http://www.ncbi.nlm.nih.gov/pubmed/29364495
http://doi.org/10.1007/s12602-014-9176-0
http://www.ncbi.nlm.nih.gov/pubmed/25362524
http://doi.org/10.1128/jcm.29.2.297-301.1991
http://www.ncbi.nlm.nih.gov/pubmed/1706728
http://doi.org/10.1093/jac/dkl246
http://www.ncbi.nlm.nih.gov/pubmed/16790461
http://doi.org/10.1111/j.1472-765X.2008.02477.x
http://www.ncbi.nlm.nih.gov/pubmed/19187507
http://doi.org/10.1016/j.ejogrb.2014.09.018
http://doi.org/10.3892/etm.2020.9090
http://doi.org/10.3390/jof6030113
http://doi.org/10.22190/FUMB200621006O
http://doi.org/10.1517/14740338.2014.872627
http://www.ncbi.nlm.nih.gov/pubmed/24405164

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

