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Abstract

Premature rupture of membrane (PROM) and preterm birth are the primary cause of infant morbidity and mortality in the world-
wide. Bacterial vaginosis (BV) and Vulvovaginal candidiasis (VC) are the main risk factors for PROM and preterm birth. The purpose 
of this observational study was to evaluate the use of Candinet vaginal ovules in pregnant women with BV or VC during the third 
trimester in order to reduce infection, restore pH and prevent PROM and preterm labour. We recruited 70 pregnant patients and 
divided them into in two groups. Thirty-five patients were treated with Candinet® vaginal tablets (one tablet twice a week from the 
14th to the 36th week of pregnancy) (Group 1). The other 35 patients did not receive any therapy (Group 2). Our study demonstrated 
the efficacy of Candinet in reducing the risk of PROM and preterm labour, suggesting that it could be used to prevent and treat PROM, 
preterm delivery and its complications.
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Introduction

The WHO defines preterm birth as any birth before 37 completed weeks of gestation [1]. Complications associated with prematurity 
are the leading cause of death in children under 5 years of age [2]. Survivors often suffer significant motor and sensory deficiency, learn-
ing and developmental disorders and respiratory disorders [3]. Premature rupture of membrane (PROM) occurs in about 8% of pregnant 
women worldwide, while the global average preterm birth rate in 2010 was 11.1%. PROM and preterm birth rate vary widely between 
countries, with higher rates in low-income countries (PROM 11.8%) and lower in high-income countries (PROM 9.3%) [4]. Nearly 40% 
of PROM and preterm births are associated with intrauterine infection caused by colonization of the vagina with pathogenic bacteria [5]. 
This activates an inflammatory cascade, leading to remodelling, demolition of the membrane structure and hence premature rupture [6]. 
Healthy pregnancy is characterized by a stable, low-richness bacterial population consisting predominantly of Lactobacillus spp. [7], es-
sential to inhibit growth of pathogenic bacteria [8].

Bacterial vaginosis (BV) is the most common vaginal infection among women aged 14 - 49 years, with a prevalence of 22 - 50% [9]. It 
is a synergistic, polymicrobial infection characterized by a disturbance in the natural vaginal microbiota (reduction in lactobacilli) and an 
overgrowth of anaerobic bacteria. BV during pregnancy is the main risk factor for PROM and preterm birth [10]. 

Vulvovaginal candidiasis (VC) is estimated to be the second most common cause of vaginitis after BV, and is found in 40% of women 
with vaginal discomfort [11]. VC can cause systemic infections in premature neonates, particularly those with low birth weight [12]. 
Vaginal infections in the third trimester of pregnancy are also an important risk factor for PROM and preterm labour. Literature evidence 
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suggests that screening and eradication of BV and VC during pregnancy can reduce the risk of premature birth [13,14]. Early diagnosis is 
extremely important to identify women at risk and to resolve the infection as quickly as possible.

Pregnant women are more susceptible to vaginal infections due to both a diminished immune response and altered hormone produc-
tion, determining an adverse vaginal environment favourable to bacterial reproduction. The detection of changes to the vaginal micro-
biota can be considered a marker of vaginal infection [15,16]. Restoration of the optimal vaginal pH is essential to fight such infections. 

Candinet® vaginal ovules contain a type of bacteria called Bacillus Coagulans (BC). BC produces lactic acid and forms reproductive 
structures called spores which have acidifying properties [17]. Another component of these ovules is Sunfiber R, a galactomannan based 
soluble fiber made from hydrolyzed guar gum. Sunfiber is a prebiotic fiber that helps improve beneficial probiotics, not only in the bowel 
but also in the vaginal vault [18]. Candinet® ovules contain also Polycarbophil able to reduce vaginal pH. Polycarbophil, a weak polyacid, is 
a large molecule that it is able to stick on the vaginal epithelial cells until they turnover, up to 3 - 5 days, and buffers the vaginal secretions 
near its pKa (i.e. 4.3) [19]. All these ingredients help to restore the balance of the vaginal bacterial microflora, with prebiotics and pro-
biotics to improve vaginal health by creating an environment less receptive to the proliferation of pathogens, helping maintain a healthy 
vaginal ecosystem. Candinet’s ingredients help maintain the normal vaginal microbiota.

Purpose of the Study

The purpose of this observational study was to evaluate the use of Candinet vaginal ovules in pregnant women to prevent BV or VC 
during the third trimester in order to reduce infection, restore pH and prevent PROM and preterm labour.

Materials and Methods

We recruited 70 pregnant patients and divided them into in two groups. Thirty-five patients were treated with CANDINET® vaginal 
tablets (one tablet twice a week from the 14th to the 36th week of pregnancy) (Group 1). The other 35 patients did not receive any therapy 
(Group 2).

All patients tested negative on vaginal swab at the 14th week of pregnancy. All patients repeated the vaginal swab and underwent cer-
vical length measurement by transvaginal ultrasound between the 24th and 30th week and between the 32nd and 36th week of pregnancy. 
Vaginal swab and cervical length measurements were repeated every time a patient reported an increase in leucorrhoea.

The exclusion criteria were: multiple pregnancy, previous preterm labour or previous PROM, cervical cerclage or Arabin pessary. Pa-
tients with positive vaginal swab were also excluded.

Results

The results are summarized in table 1.

Candidiasis Bacterial vaginosis Prom
Vaginal 
delivery

Caesarean 
delivery

Preterm 
delivery

Group 1 (Candinet) 1 3 -- 33 (94%) 2 (6%) 1 (3%)
Group 2 (No Therapy) 5 7 6 (17%) 30 (86%) 5 (14%) 6 (17%)

Table 1: Results of the study.

In Group 1 (patients treated with Candinet®), one patient (3%) developed Candida infection and three (8.5%) developed bacterial 
infections during the study period. No PROM occurred. Thirty-three patients (94%) delivered spontaneously, and two (6%) by caesarean 
section. There was only one case of preterm labour (3%).
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In Group 2 (control patients), five patients (14%) developed Candida infections and 7 (29%) bacterial infections during the study pe-
riod. Thirty patients delivered spontaneously (86%). Five patients (14%) delivered by caesarean section. There were six preterm labours 
(17%): of these, one was at week 34, two at week 36 and one at week 37. There were six cases of PROM (17%).

Figure 1: Comparison between the two groups.

Discussion

PROM, defined as rupture of the amniotic membranes before the 37th week of pregnancy, remains a serious challenge for gynaecolo-
gists due to the high rate of associated complications, above all preterm labour [3]. The aetiology of PROM is multifactorial, but there is a 
body of evidence to suggest an association between vaginal infection and increased risk of PROM [5-7]. Management of pregnant women 
with or at risk of PROM is still one of the most important issues in obstetric practice. Unfortunately, strategies for its prevention are some-
what controversial, given the inconsistent supporting evidence [20].

BV and VC are a major risk for pregnant women, as they can cause PROM and preterm labour. Adequate screening is essential for 
prompt identification of patients at risk and early intervention. The use of traditional acidifying vaginal preparations (douches, capsules, 
tablets) is generally limited by the transient nature of their pH-lowering activity [21]. Douches, capsules and pessaries for local use con-
taining lactic acid have only a temporary effect because they are quickly absorbed and metabolized. Furthermore, douches can actually 

worsen the situation by removing vaginal mucus.

Bio-adhesive formulations are able to adhere to human mucosa (oral mucosa, vaginal mucosa, etc). Polycarbophil is one of the most 
bio-adhesive polymers known to date. When applied to the mucosa, it forms non-covalent bonds with the mucus secreted by the tissues 
(negative load), thus remaining in situ for prolonged times (more than 72 hours) [22]. From a chemical perspective, polycarbophil mimics 
mucin, which is secreted by the epithelial cells of the mucosa, forming a protective film. Once bound to the vaginal mucus, polycarbophil 
constantly releases H+ ions, which help lower the pH of the vaginal environment. It thus acts as an effective buffer, capable of “normal-
izing” an elevated vaginal pH [19]. The pKa of polycarbophil is 4.3, which is very similar to the natural pH of the vagina (pKa is the pH 
value at which a buffer solution begins releasing H+ ions). It is thus an ideal buffer for the vaginal environment. In contrast with all the 
traditional formulations used to acidify the vaginal environment, therefore, polycarbophil has two distinctive and unique properties: bio-
adhesiveness and prolonged buffer effect [23,24]. 
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Bacillus coagulans (BC) is a sporogenic bacterium that acidifies the environment by producing lactic acid. Its spores can survive and 
sporulate in a pH as low as that found in the stomach, let alone that of the vagina [17]. BC acts in synergy with polycarbophil: by mimicking 
the function and adhesive properties of mucus, polycarbophil prolongs the persistence of BC in situ as well as helping to restore the vagi-
na’s acidity. BC has been added by the European Food Safety Authority (EFSA) to the list of products with a qualified presumption of safety 
[25]. There is also considerable evidence of the safety of the use of BC in humans, especially when used to improve the vaginal flora [26]. 

Numerous authors have investigated the benefits of lactobacilli in the treatment of vaginal infections [27]. After insertion, the probiot-
ics in Candinet Vaginal Ovules release millions of live probiotics. A major benefit of Candinet is that BC spores can survive in conditions in 
which many other probiotics would succumb. On the basis of the literature evidence [15,28], Candinet Vaginal Ovules can reasonably be 
used as a medical device for the maintenance of the vagina’s physiological pH.

Conclusions 

Our study demonstrated the efficacy of Candinet in reducing the risk of PROM and preterm labour, suggesting that it could be used to 
prevent and treat preterm delivery. In conclusion, Candinet is a valuable tool for the prevention of PROM and its complications. Multicen-
tre randomized clinical trials are needed to standardize the preventive therapy of PROM and preterm labour.

Bibliography

1. Liu L., et al. “Global, regional, and national causes of child mortality: an updated systematic analysis for 2010 with time trends since 
2000”. Lancet 379.9832 (2012): 2151-2161.

2. Liu L., et al. “Global, regional, and national causes of under-5 mortality in 2000-15: an updated systematic analysis with implications 
for the Sustainable Development Goals”. Lancet 388.10063 (2016): 3027-3035.

3. Ward RM and Beachy JC. “Neonatal complications following preterm birth”. BJOG: An International Journal of Obstetrics and Gynaecol-
ogy 110.20 (2003): 8-16. 

4. Blencowe H., et al. “National, regional, and worldwide estimates of preterm birth rates in the year 2010 with time trends since 1990 
for selected countries: a systematic analysis and implications”. Lancet 9379.9832 (2012): 2162-2172.

5. Agrawal V and Hirsch E. “Intrauterine infection and preterm labor”. Seminars in Fetal and Neonatal Medicine 17.1 (2012): 12-19. 

6. Romero R., et al. “Evidence of Perturbations of the Cytokine Network in Preterm Labor”. American Journal of Obstetrics and Gynecology 
213.6 (2015): 836.e1-836.e18.

7. MacIntyre DA., et al. “The vaginal microbiome during pregnancy and the postpartum period in a European population”. Scientific 
Reports 5 (2015): 8988.

8. Romero R., et al. “The composition and stability of the vaginal microbiota of normal pregnant women is different from that of non-
pregnant women”. Microbiome 2.1 (2014): 10.

9. Donders GG., et al. “Pathogenesis of abnormal vaginal Xora”. American Journal of Obstetrics and Gynecology 182.4 (2006): 872-878.

10. Hillier SL., et al. “Association between bacterial vaginosis and preterm delivery of a low-birth-weight infant. The Vaginal Infections 
and Prematurity Study Group”. New England Journal of Medicine 333.26 (1995): 1737-1742.

11. Martin Lopez JE. “Candidiasis (vulvovaginal)”. BMJ Clinical Evidence 16 (2015): 0815.

12. Rasti S., et al. “Vaginal Candidiasis Complications on Pregnant Women”. Jundishapur Journal of Microbiology 7.2 (2014): e10078.

https://www.ncbi.nlm.nih.gov/pubmed/22579125
https://www.ncbi.nlm.nih.gov/pubmed/22579125
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161777/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5161777/
https://www.ncbi.nlm.nih.gov/pubmed/12763105
https://www.ncbi.nlm.nih.gov/pubmed/12763105
https://www.ncbi.nlm.nih.gov/pubmed/22682464
https://www.ncbi.nlm.nih.gov/pubmed/22682464
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3242863/
https://www.ncbi.nlm.nih.gov/pubmed/26232508
https://www.ncbi.nlm.nih.gov/pubmed/26232508
https://www.ncbi.nlm.nih.gov/pubmed/25758319
https://www.ncbi.nlm.nih.gov/pubmed/25758319
https://www.ncbi.nlm.nih.gov/pubmed/24484853
https://www.ncbi.nlm.nih.gov/pubmed/24484853
https://www.ncbi.nlm.nih.gov/pubmed/10764465
https://www.ncbi.nlm.nih.gov/pubmed/7491137
https://www.ncbi.nlm.nih.gov/pubmed/7491137
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360556/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4138689/


Citation: Michela Angelucci., et al. “Efficacy of Candinet® Vaginal Tablets for the Prevention of Premature Rupture of Membrane and 
Preterm Labour in Pregnancy”. EC Gynaecology 7.12 (2018): 456-460.

Efficacy of Candinet® Vaginal Tablets for the Prevention of Premature Rupture of Membrane and Preterm Labour in Pregnancy

460

13. Roberts CL., et al. “Treatment of vaginal candidiasis for the prevention of preterm birth: a systematic review and meta-analysis”. 
Systematic Reviews 4 (2015): 31. 

14. Hay P and Czeizel AE. “Asymptomatic trichomonas and candida colonization and pregnancy outcome”. Best Practice and Research 
Clinical Obstetrics and Gynaecology 21.3 (2007): 403-409.

15. Lamont RF. “Advances in the prevention of infection-related preterm birth”. Frontiers in Immunology 6 (2015): 566.

16. Donders GG., et al. “Predictive value for preterm birth of abnormal vaginal microbiota, bacterial vaginosis and aerobic vaginitis dur-
ing the first trimester of pregnancy”. BJOG: An International Journal of Obstetrics and Gynaecology 116.10 (2009): 1315-1324.

17. Konuray G and Erginkaya Z. “Potential Use of Bacillus coagulans in the Food Industry”. Foods 7.6 (2018): E92. 

18. Meyer D. “Health benefits of prebiotic fibers”. Advances in Food and Nutrition Research 74 (2015): 47-91.

19. Fiorilli A., et al. “Successful treatment of bacterial vaginosis with a policarbophil-carbopol acidic vaginal gel: results from a ran-
domised double-blind, placebo-controlled trial”. European Journal of Obstetrics, Gynecology and Reproductive Biology 120.2 (2005): 
202-205.

20. Senok AC., et al. “Probiotics for the treatment of bacterial vaginosis”. Cochrane Database of Systematic Reviews 7.4 (2009): CD006289.

21. Baloglu E., et al. “Strategies to prolong the intravaginal residence time of drug delivery systems”. Journal of Pharmacy and Pharma-
ceutical Sciences 12.3 (2009): 312-336. 

22. Ardolino LI., et al. “Preclinical Evaluation of Tolerability of a Selective, Bacteriostatic, Locally Active Vaginal Formulation”. Current 
Therapeutic Research, Clinical and Experimental 83 (2016): 13-21.

23. Melis GB., et al. “[Role of pH as a regulator of vaginal physiological environment]”. Minerva Ginecologica 52.4 (2000): 111-121.

24. Zhaolu Zhu., et al. “The development of polycarbophil as a bioadhesive material in pharmacy”. Asian Journal of Pharmaceutical Sci-
ences 8.4 (2013): 218-227.

25. Sanders ME., et al. “Spore formers as Human Probiotics: Bacillus, Sporolactobacillus, and Brevibacillus”. Comprehensive Reviews in 
Food Science and Food Safety 2.3 (2003): 101-110.

26. Huynh A Hong., et al. “The use of bacterial spore formers as probiotics”. FEMS Microbiology Reviews 29.4 (2005): 813-835.

27. http://www.newcenturyhealthpublishers.com/probiotics_and_prebiotics/about/pdf/3-10.pdf

28. Barrons R and Tassone D. “Use of Lactobacillus probiotics for bacterial genitourinary infections in women: a review”. Clinical Thera-
peutics 30.3 (2008): 453-468.

Volume 7 Issue 12 December 2018
©All rights reserved by Michela Angelucci., et al.

https://www.ncbi.nlm.nih.gov/pubmed/25874659
https://www.ncbi.nlm.nih.gov/pubmed/25874659
https://www.ncbi.nlm.nih.gov/pubmed/17512254
https://www.ncbi.nlm.nih.gov/pubmed/17512254
https://www.ncbi.nlm.nih.gov/pubmed/26635788
https://www.ncbi.nlm.nih.gov/pubmed/19538417
https://www.ncbi.nlm.nih.gov/pubmed/19538417
https://www.ncbi.nlm.nih.gov/pubmed/29899254
https://www.ncbi.nlm.nih.gov/pubmed/25624035
https://www.ncbi.nlm.nih.gov/pubmed/15925053
https://www.ncbi.nlm.nih.gov/pubmed/15925053
https://www.ncbi.nlm.nih.gov/pubmed/15925053
https://www.ncbi.nlm.nih.gov/pubmed/19821358
https://www.ncbi.nlm.nih.gov/pubmed/20067707
https://www.ncbi.nlm.nih.gov/pubmed/20067707
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5067097/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5067097/
https://www.ncbi.nlm.nih.gov/pubmed/10900941
https://www.sciencedirect.com/science/article/pii/S1818087613000317
https://www.sciencedirect.com/science/article/pii/S1818087613000317
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1541-4337.2003.tb00017.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1541-4337.2003.tb00017.x
https://www.ncbi.nlm.nih.gov/pubmed/16102604
https://www.ncbi.nlm.nih.gov/pubmed/18405785
https://www.ncbi.nlm.nih.gov/pubmed/18405785

	_Hlk517630338
	_Hlk518514623
	_Hlk518386430
	_Hlk518386474
	_GoBack

