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  Bacterial vaginosis (BV) is a common clinical syndrome associated with excessive discharge, 
malodour, itching and burning in vagina and vulva. This study investigates the hypothesis that the 
beneficial lactobacilli are restricted in access to carbohydrate nutrients. Administration of lactose in the 
vagina supplies the lactobacilli with nutrient for growth and production of lactic acid. Study design: 
Randomised double blinded trial, with 20 trial women receiving the lactose tablet and 20 receiving a 
placebo tablet. Criterion for inclusion was positive Amsel’s test. An E-swab of vaginal secret was 
examined before and after treatment. Tests performed were Nugent test, PCR test for Gardnerella 
vaginalis, Prevotella, A. vagina, Megasphaera type 1, and the lactobacilli L. gasseri, L crispatus, L 
jensenii and L. iners.  Results: Thirty-four women delivered both swabs and were electable for analyses. 
There was a significant decrease in the lactose group compared with the placebo group both for Nugent 
test (p< 5%) and for Gardnerella vaginalis (p= 0.1%).Conclusion: Lactose tablets applied in the vagina 
can reduce the BV- associated bacteria and reduce the Nugent score. 
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Introduction 

Bacterial vaginosis (BV) is a common vaginal nuisance for women. Up to 30% of females have BV and the 
incidence is even higher for women in high-risk groups, such as women who frequently have intercourses 
and many partners. (1)  One out of five women will have an episode of BV every year, but half do not 
experience objective symptoms. (2), (3) Women with BV have an increased risk of acquiring sexually 
transmitted disease (STIs), pelvic inflammatory disease (PID), preterm delivery and postoperative infections. 
(1), (3) 
BV is a syndrome with an unknown aetiology; it has traditionally been characterised by objective symptoms 
such as abundant vaginal discharge, which is often accompanied by a strong fishy odour, itching and 
burning.  According to objective criteria, the syndrome is diagnosed through chemical and microbial testing 
of vaginal secretions. BV is diagnosed when the vaginal secretion is characterised by a pH > 4.5, amine 
smell by the application of KOH 10% and microbiological evidence of numerous clue cells (vaginal epithelial 
cell with indistinct borders due to attached bacteria) as well as the absence of lactobacilli. (1), (3) 
During normal conditions, a healthy vagina is dominated by different Lactobacillus spp, with variations 
between women. When BV is present, the microbial flora is shifted to a flora consisting of facultative and 
strict anaerobes, such as Gardnerella vaginalis, Prevotella spp, Peptostreptococcus spp. and Mobiluncus 
spp. (1), (3), (2), (4) 
Several methods are available to diagnose BV.   The method described by Amsel (5) is easy to implement in 
clinical practice. BV is diagnosed when three out of four criteria are present. The four criteria are:   
1. Elevated pH >4.5,
2. Homogeneous grey-white discharge,
3. Smell of amine with the addition of KOH 10% and
4. Presence of clue cells observed in the microscope of a wet smear of vaginal secretion.
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Another classical method based on Gram staining of the vaginal secretion was described by Nugent in 1991. 
(6) The preparation is evaluated through microscopy and assigned a Nugent score.  The score, calculated by 
assessing the presence of large Gram-positive rods (Lactobacillus morphotypes), small Gram-negative 
/Gram-variable rods (G. vaginalis morphotypes), and curved Gram-variable rods (Mobiluncus spp. 
morphotypes) can range from 0 to 10; a score of 7 to 10 is consistent with bacterial vaginosis (BV). 
Compared to the Amsel criteria, the Nugent’s score allows for assessing alterations in the vaginal flora as a 
continuum rather than a dichotomy.  
The Amsel method can be directly used in clinical practice, whereas the Gram stain requires the use of 
skilled laboratory techniques, and the diagnosis is not readily available. Comparing the two methods it is 
evaluated, that the Gram staining is more sensitive, and the Amsel method is more specific. The overall 
concordance between the two methods is 80 to 90%. (1) 
Modak et al. (7) compared Amsel and Nugent’s methods with Nugent’s test as the golden standard. Amsel’s 
method had a sensitivity of 66.67% and a specificity of 94.74%. The positive predictive value was 80% and 
negative predictive value was 90%.  
Microscopic analysis of vaginal secretions stained with the Gram-method is considered the golden standard 
for diagnosing BV, but it does not provide detailed information about the vaginal microbiome.  Species-
specific real-time PCR enables the identification and quantification of relevant bacteria.  A Danish study (2) 
examined a population of Greenlandic women to describe and quantify the vaginal microbiota in women with 
BV.  They found that Prevotella spp. had the highest odds ratio (OR) for BV, but G vaginalis, A. vaginae and 
Megashaera type 1 were also associated with BV. 

A healthy vagina harbours lactobacilli that can produce lactic acid. It is thought that this physiology 
contributes to maintaining the low pH in the vagina. Different species of lactobacilli are present in the vagina. 
The most commonly found are L. gasseri, L crispatus, L jensenii and L. iners.  L crispatus is usually found in 
a healthy vaginal microbiota, while L. iners often is associated with BV. A Swedish study aimed at selecting 
strong lactobacilli that could be used as probiotica (4) found that subjects with healthy vaginas had very 
different strains of lactobacilli, and no two women had identical compositions of lactobacillus strains. 

The recommended treatment of BV in Denmark is oral metronidazole or clindazole with metronidazol at 500 
mg x 2 p.o. in 7 days, 2 g on days 1 and 3 p.o. or as 0.75 % vaginal gel with one applicator dose at night in 5 
days.  A comparable effect is obtained with clindamycin 300 mg x 2 p.o. in 7 days or 2 % vaginal cream 
administered intravaginally with one dose per night over 7 days. (8) In general, 10-15 % of patients do not 
respond on antibiotic treatment and up to 80 % have recurring BV after treatment. (9) Moreover, the risk of 
developing resistance to the antibiotics should be considered. A. vaginae is especially resistant and remains 

responsible for the relapses. (10)  

An alternative treatment is the use of probiotics wherein a lactobacillus preparation is administered to the 
vagina. Some of the lactobacilli are isolated from healthy human vaginas (4) or from non-human sources, 
such as L. acidophilus. (11) 

In a Cochrane meta-analysis from 2009 it was concluded that antibiotic treatment supplemented with 
probiotics was promising, but the trials included in the meta-analysis were small and there is insufficient 
knowledge about the ability of probiotics to cure BV as a stand-alone treatment. (9) 

Lactose can be considered a prebiotic – a compound that supports the growth of intrinsic, beneficial 
microorganisms. But, lactose has not been previously described as a treatment for BV.  The hypothesis 
behind the use of lactose is that vaginal lactobacilli are deficient in nutrients necessary for them to multiply 
and produce lactic acid. This compound is essential for keeping the vaginal pH below 4.5, eliminating the 
bacteria that cause BV. 

After the introduction of lactose into a vagina affected by BV, the following is expected. Lactose fermenting 
organisms present in the vagina start converting lactose into lactic acid. The lowered pH converts trimethyl 
amine from a volatile base form to a soluble acid form, reducing the recognisable smell (12); this process is 
accomplished within hours to days. The low pH and availability of fermentable carbohydrates provide a 
favourable environment for lactic acid bacteria, which, over days to weeks, will dominate the vaginal 
microbiota. There are no active killing processes aimed at eliminating unwanted bacteria, such as G. 
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vaginalis, but in a hostile environment with a low pH and dominant, competing microbiota, they will be 

eliminated within weeks to months. 

In this study, we investigated whether the vaginal administration of lactose can contribute to beneficial 
changes in the vaginal microbiota in women diagnosed with BV. 

Methods 

Trial design 
This was a double blind, randomised placebo controlled trial. 

Participants 
The trial was performed between November 2012 and March 2013.  
Research participants were enrolled by advertising in three different local papers as well as the nurse 
education school Randers, the faculty of health science university of Aarhus, and regional hospital Randers. 
Few participants from the outpatient department at Regional Hospital Randers were enrolled.  
The advertisement invited women with vaginal discomfort to contact the trial team. 
The women were invited to undergo a pelvic examination that was conducted by the trial manager. Vaginal 
secretion was evaluated according to Amsel’s four criteria. Women fulfilling at least three criteria were 
considered to have BV and could be enrolled.   

Trial registration 
The regional clinical ethic committee (region midt  Denmark) has approved the project. M-2012-468-12 

Intervention 
The treatment was a tablet lactose monohydrate 810 mg, silicon dioxide 20 mg, Magnesium stearate 14 mg 
administered twice daily in the vagina. 
The placebo was tablet (Dextran 40 EP 671 mg, silicon dioxide 20 mg, Magnesium stearate 14 mg) had the 
same appearance and colour as the treatment; it was also identically packaged and stored. 
Pressing the placebo into tablets was very difficult; therefore, the tablets are smaller than those used 
commercially, and the dosage is two tablets per day, which is comparable to the dosage of one daily tablet 
recommended for the commercial product. There is no currently approved dosage because the product is 
approved with a dosage “according to need”. 

Randomisation, allocation, concealment and blinding 
Once the women were identified as eligible and provided consent for the participation they were invited to 
draw a closed envelope; the envelopes were numbered 1-40 and placed in random order. The envelope 
contained number labels for documents with medical data and sample vials, two sample vials, two envelopes 
addressed to SSI, a questionnaire and a closed opaque container with tablets that were labelled with sample 
number. 
The tablets, active and placebo, were packed and labelled by the manufacturer. The key to the sample 
identity was retained here and was disclosed only after all data were analysed. 
Both E-swabs were analysed in a blinded fashion at Statens Serum Institut (SSI). 

Investigation of the E-swabs 
A vaginal E-swab was collected before and after the treatment and mailed to SSI (Statens Serum Institut) for 
testing. Analyses performed were Nugent test and PCR test for Gardnerella vaginalis, Prevotella spp, A. 
vagina, Megasphaera type 1, and different lactobacilli (the H2O2 producers L. gasseri, L crispatus, L jensenii 
and the non-H2O2 producer L. iners).   

Statistical analyses 
We had no prior knowledge about the effect of lactose in relation to BV; therefore, an exact statistical 
dimension of the trial group size was not possible. One aim of the present trial was to obtain this information. 
Previously published trials performed with probiotics have used group sizes of 10-120 participants. (11) 
From this information and from the dimension with the “best guess” for variation a trial size of 40, a group 
size of 20 was estimated as able to detect a relevant effect of the tested tablet. 
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Analyses 
Women who did not forward the sample after treatment were excluded. 
The data were analysed with the calculation and statistical functions in Excel 2010. 
The PCR data were transformed by the log10 function to ensure a normal distribution. For results that were 
zero, -1 was inserted for the logarithm. Transformation of the data enabled the use of the simple Student’s t-
test. 
The Nugent score 0-10 was used directly. 
For all participants, the reduction in the value from before to after treatment was calculated for each 
parameter.  The mean and standard deviation were calculated for the reductions within each group. A 
Student’s t-test was performed on all parameters with balanced standard deviations and a one-sided 
distribution. 
 

Results 

Participants 
In total, 66 contacted the trial administration, 55 were examined, and 40 fulfilled with the Amsel criteria and 
were randomised, 20 in the lactose treatment group and 20 in the placebo group.  
 
Forty women were enrolled in the trial.  All women received verbal and written information and signed 
consent forms. The average age was 42.8 years with individuals between 22 and 70 years old. 
The two groups were similar with respect to their ages and menopause status.  
The age distribution, use of anti-contraceptives and symptoms are shown in table 1. 
 

Table 1. Participant characteristics (number of women) 

N 

 

Lactose Placebo 

18 - 29 years old 5 4 

30 - 39 years old 1 4 

40 - 49 years old 5 6 

>50 years old 9 6 
Total 20 20 

IUD user 3 5 

p-pill user 1 3 
Symptoms   

Discharge with 
unpleasant smell 

12 12 

Itching, stinging, 
dryness, and 
recurring fungal 
infection  

5 6 

 

 
All women fulfilled the Amsel criteria for BV. In the sample drawn before treatment together with the wet 
smear, 30 women had a Nugent score that was greater than 3. Nine of the women had a score that was 
lower than 3 and one could not be evaluated; this woman was negative for BV according to PCR. 
Six women did not forward the sample after treatment, including 2 from the active treatment group and 4 
from the placebo group. Thirty-four women were included in the final analysis (fig 1). 
 
The women were classified as having BV when the Nugent score was 7-10 and intermediate when the score 
was 4-6.  
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The women were classified as having BV if the PCR test had values higher than the following A. vaginae: 
2,620, Megasphaera type 1: 3,442, G. vaginalis: 106,528, and Prevotella spp.: 38,910, which are the cut-off 

values used by SSI when diagnosing BV with the PCR-test. 

Of the 40 women, 25 had PCR values for one or more BV-related bacteria that were higher than the cut-off. 
Fifteen women did not have elevated PCR values.  

 

 
Figure 1. Participant flow chart. All included participants had their after-treatment samples analysed by PCR. 
For technical reasons, some results were missing for the Nugent test (4 participants) and questionnaire (13 
participants). 
  

Assessed for eligibility (n=66) 

Excluded (n= 16) 
   Did not meet inclusion criteria 

(n=13) 
   Declined to participate (n= 3) 
 

Analysed  (n=18) 

 Excluded from analysis (n=0)   

Lost to follow-up because of lack of 
after-treatment sample (n=2) 
 

Allocated to intervention (n=20) 

 

 Lost to follow-up because of lack of after-
treatment sample (n= 4) 
 

Allocated to placebo (n=20) 

 

Analysed  (n=16) 

 Excluded from analysis (n=0) 
 

Allocation 

Analysis 

Follow-Up 

Randomized (n=40) 

Enrolment 
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Effect of treatment 
A significant decrease was observed in the Nugent score and PCR value for G. vaginalis as seen in figure 2 
and table 2 for the lactose group compared to the placebo group. 
 
Figure 2. Average and standard deviation for the Nugent score and log10(G. vaginalis) before and after 
treatment for active (lactose) and control (placebo) 

 
 
 
Table 2. Difference in the reduction and t-test of the Nugent score and log10(G. vaginalis) PCR-count 
 

 Nugent Log10(G. 
vaginalis) 

Average 
reduction 

1.28 1.20 

Weighed 
standard 
deviation 

1.91 1.02 

t-value 1.91 3.38 

Degrees of 
freedom 

31 31 

P= 0.033  0.001 

 
No significant change in the number of lactobacilli could be measured. For five women in the active group 
and six in the placebo group, none of the selected lactobacilli were detected before or after the treatment. Of 
these eleven cases, seven women had BV as determined with PCR, and the four who were not diagnosed 
with BV by PCR were all menopausal; three of them had a positive Nugent test. 
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Table 3. Number of women who were successfully treated according to Nugent. Nugent 7-10 corresponds to 
BV, Nugent 4-6 is intermediate, and Nugent 0-3 is no BV.  

Treatment/Nugent BV changed 
to 
Intermediate 

Intermediate 
changed to 
No BV 

No change Total 

Lactose 4 3 10
1) 

17 
Placebo 2 0 11

2) 
13 

Total 6 3 22 30 
1)

 Of these, 2 were not initially classified as BV or intermediate with Nugent
 

2)
 Of these, 4 were not initially classified as BV or intermediate with Nugent

 

 

For the test persons where samples were available both before and after treatment, 13 women in the lactose 
group and 8 women in the placebo group had a PCR value for G. vaginalis indicating BV. None of the PCR 
values in the placebo group fell below the cut-off value after one week of treatment. In the lactose group, four 
women obtained a PCR value below the cut-off value after one week of treatment. One on the four women 
had a 10-fold increase in L. gasseri and L. iners and another woman had a 10-fold increase in both L. 
gasseri og L. crispatus with a simultaneous 10-fold reduction of L. iners.  

The effect of treatment, as measured generally by PCR, is shown in table 4, while the specific effect is 
shown in table 5. A positive effect is indicated, but the number is too low to be statistically significant. 

Table 4.  Women who were initially diagnosed with BV by PCR were distributed according to their treatment 
and cure status. Evaluation was performed according to the cut-off values for BV-associated bacteria. The 
sample size is too low for the findings to reach statistical significance. 

 
Treatment/PCR BV cured according to 

PCR 
BV not cured 
according to 
PCR 

Total 

Lactose 4 9 13 
Placebo 0 8 8 
Total 4 17 21 

 
Table 5. Participants distributed according to their treatment status and the effect on Gardnerella vaginalis. 
An effect means that there is at least a 10-fold reduction in Gardnerella vaginalis. The chi2 test gives a 
probability for this result to be from pure chance as 0.025 (very unlikely), but the number of test items was 
too for us to use the chi2 test. 
 

Treatment/PCR Effect on the level of G. 
vaginalis by PCR 

No effect on the 
level of G. 
vaginalis by PCR 

Total 

Lactose 7 11 14 
Placebo 1 15 16 
Total 8 26 34 
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Comparing test methods 

Table 6 Comparing the results obtained with Nugent’s test and PCR. 

Nugent/PCR BV according to PCR No BV 
according to 
PCR 

Total 

Positive or 
intermediate Nugent 

22 7 29 

Negative Nugent 3 7 10 
 25 14 39 

Considering the Nugent test as the golden standard, the PCR method provided the correct result for 29 
women. Three women were false positives (positive with PCR but not with Nugent), while seven women 
were false negatives (positive Nugent and negative PCR). 

Seventeen of 25 women detected positive with PCR were PCR positive for both G. vaginalis and A. vaginae, 
6 were positive for G. vaginalis and Prevotella, one was only positive for A. vaginae and one was only 
positive for Prevotella. 

Table 7 shows the relation between a positive Nugent test and BV, as measured with PCR, where at least 
one of the PCR values is positive for BV, distributed according to their fertility status.  

Table 7. The relation between the Nugent test and BV status according to PCR, distributed according to their 
fertility status. 

 Fertile women Menopausal women 

 Pos PCR Neg PCR Pos PCR Neg PCR 
Nugent positive 14 3 8 4 
Nugent negative 3 4 1 2 

  

Table 8 shows the results of BV as diagnosed with the three different tests. Only data from tests before 
treatment are shown. Each subject’s fertility status is also shown. 
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Table 8. Bacterial vaginosis according to Amsel’s criteria (>3 out of 4 criteria) or the Nugent test (score > 3). 
For PCR molecular loads for the mentioned species.  The fertility status is shown for women as M 
=menopausal, F= fertile, green = active, and red = placebo. The colours in the Amsel column indicate 
whether the subjects received active product or placebo. For the analysis, the colour (green or red) indicates 
the Nugent and PCR verified BV. 
 
N Method for 

diagnosis 
PCR quantification  

Amsel Nugent A. vaginae Megasph1 G. 
vaginalis 

Prevotella 
spp 

l. 
gasseri 

l. 
crispatus 

L. 
jensenii 

L. iners Fertility 
status 

1 BV 0 17 0 7 0 9 3 1157 1773 M 

2 BV 5 64 0 695445 299593 170717 0 0 0 F 
3 BV 0 40 0 22180 7 73360 0 0 98 F 
4 BV 4 1908810 702376 8317567 13230000 

 
0 0 0 1534540 

 
F 

5 BV 9 1534540 
 

1009310 
 

2771750 
 

2820373 
 

0 0 0 2526900 
 

M 

6 BV 6 219802 
 

123094 
 

550908 
 

628893 
 

0 0 0 26576 
 

M 

7 BV 4 0 0 1 235 0 0 0 1 M 
8 BV 2 62773 105499 260347 52004 0 3 0 6 F 
9 BV 2 0 0 3136 40 221 0 0 1 F 
10 BV 1 1 0 29924 12074 0 384 45 26177 F 
11 BV 4 66826 5 354110 476452 0 0 0 15 F 
12 BV 10 70574 839150 7324664 4998946 0 0 0 14323 F 

13 BV 4 3 0 1106512 57 0 1 0 5 F 
14 BV 7 1 0 1 1295 0 0 0 808213 F 
15 BV 6 31 1 1050 675 0 0 1 758661 M 
16 BV 1 0 0 0 1709 0 0 0 1 M 
17 BV 10 5457540 

 
1688330 22138096 897798 0 0 0 0 F 

18 BV 4 3 0 303622 397 0 2494930 0 730310 F 

19 BV 0 0 0 0 7 14 137306 3258 58 F 
20 BV 4 2194280 399580 3760751 7991045 0 0 0 254 M 
21 BV 6 1 1 717997 827 191299 0 0 5 M 
22 BV 2 1 0 2 393 0 0 0 701536 F 
23 BV 4 849766 0 4 594 0 0 0 2 M 
24 BV 10 67728 0 842276 238951 16713 8608 0 0 F 

25 BV 10 930420 796685 2022335 1797774 0 0 0 48489 F 
26 BV 8 489160 73087 708171 2029556 0 0 1 1 F 
27 BV 8 16 0 14402409 806453 13523 0 0 7 M 
28 BV 0 20 0 127889 23 0 0 0 732250 F 
29 BV 5 3 1 9 3 0 0 0 36201 F 
30 BV 8 4489090 0 3022637 687430 476 0 1 238395 F 

31 BV 4 0 0 2 3990 0 0 0 1 M 
32 BV 8 2196360 0 1275051 90 1683 4 0 8 M 
33 BV 10 1684590 227022 3815267 32523 0 0 0 0 M 
34 BV 9 101817 234540 161297 3111902 11173 0 0 2 F 
35 BV 7 1 1 44300 258 104588 0 0 2 F 
36 BV 3 7 0 2 76441 0 843578 0 2 F 

37 BV 10 2360240 258585 4389672 5818059 0 0 0 10 F 
38 BV 8 5 1 7 728 0 0 0 3 M 
39 BV 8 225269 1 1876891 5881 1397 0 88 369979 F 
40 BV ÷ 0 0 1029 3 0 0 0 573 F 
  

Of the 40 women, 13 did not reply to the questionnaire, including 4 from the active group and 9 from the 
placebo group. One woman (active group) answered the questionnaire, but she did not provide an after 
treatment sample. Eleven women stated that they had experienced no effect, while 16 stated that they had 
observed an effect. There was no difference in the perceived effect between active and control subjects. 
Seven test subjects did not reply to the questionnaire, but they forwarded the samples after treatment.  

 
Table 9 summarises the effect perceived by the women compared with the effect on BV that was measured 
with PCR.  The effect with PCR is evaluated as positive when there is a 10-fold reduction in BV-related 
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bacteria. In case all four BV-related bacteria are present in the samples before treatment, the 10-fold 
reduction in G. vaginalis must be combined with a reduction in at least one other BV-related bacteria. 
 
Table 9. The perceived effect related to the PCR results for BV-related bacteria 
 

Perceived effect/PCR 
effect on BV-related 
bacteria 

PCR positive effect PCR no effect Total 

Perceived positive 
effect 

6 7 13 

No perceived effect or 
negative 

2 12 14 

Total 8 19 27 

 
In table 10, the perceived effect, as described by the subjects, is compared to the effect on the number of 
lactobacilli as measured with PCR. A positive effect with PCR is evaluated when there is a 10-fold increase 
for at least one of the lactobacilli.  
 
Table 10. The perceived effect related to the PCR results for lactobacilli 

Perceived effect/PCR 
effect on lactobacilli 

PCR positive effect PCR no effect Total 

Perceived positive 
effect 

8 8 16 

No perceived effect or 
negative 

3 8 11 

Total 11 16 27 

 
Table 11 summarises the effect as measured with PCR for 7 women who did not answer the questionnaire 
but still forwarded the after-treatment sample. The criteria are as previously described. 
 
Table 11. The PCR data for women who did not reply to the questionnaire. 
 

No answer PCR BV-related 
bacteria 

PCR lactobacilli 

PCR positive effect 1 3 
PCR no effect 6 4 
 7 7 

 
 
 

Discussion 
 
The result of this trial showed that after 7 days of treatment there was a significant decrease in the Nugent 
score and in the G. vaginalis count as measured with a PCR test. The decrease in G. vaginalis and other 
BV-associated bacteria is considered relevant when a 10-fold reduction in the PCR value is observed. Only 
for four out of 13 women in the group receiving trial product was the decrease large enough to obtain a value 
below the cut-off value for BV according to SSI. No participants in the placebo group had a value below the 
cut-off value. This means that the lactose treatment reduces the manifestations of BV, but a 7-day treatment 
cannot eradicate the condition or describe the long-term effect. 
 
This study indicates a correlation between the Nugent’s test and BV diagnosed by PCR, especially related to 
increased values for A. vaginae and Gardnerella vaginalis, which is in line with the results described by 
Menard et al. (13) 
 
BV is a condition with a very variable course. It can be self-remediating (cure by indigenous processes). 
Investigations of the probiotic effect against bacterial vaginosis have mainly focused on the long-term cure 
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effects.  A Cochrane overview was conducted, which evaluated four studies, where and the quality of 
methods did not allow for a meta-analysis. These studies concluded that a long-term treatment with 
probiotics is promising according to the cure rate compared to treatment with antibiotics without post-
treatment. None of these studies have evaluated the use of the probiotics alone compared to a placebo. (9) 
The present trial does not give any information about the long-term effect because this would require a 
longer time for observation and (most likely) a longer treatment period. No previously published studies have 
used identical measures for efficiency, especially the PCR test. 
No significant change in number of lactobacilli, as measured by PCR, was observed. Earlier reports have 
noted that there is substantial variation in the lactobacilli in the vagina. A Swedish study aiming at extracting 
lactobacilli with beneficial characteristics isolated 110 different bacilli from 15 different women. Four of these 
women harboured the same PCR-type of L. crispatus, but further DNA analysis showed that they differed in 
the RADP-PCR profile. (14)  
Larsson et al. (4) investigated the ability of different lactobacilli to colonise the vagina as well as evaluated 
the cure rate after 6, 12, and 24 months. Seventy-six women were divided into seven groups without 
randomisation and were treated with a supplement of lactobacilli in different compositions. All women were 
treated with antibiotics in 3 cycles of 7, 5 and 5 days followed by 5 days with treatment with human 
lactobacilli extracted from healthy Swedish women. In 5 groups, the lactobacilli were applied through vaginal 
capsules, and the lactobacilli were given orally in two groups. The composition of the vaginal microbiota 
before the treatment was not described. The authors concluded that 17 out of the 43 women who vaginally 
received lactobacilli were colonised. Oral administration did not result in colonisation. The cure rates as 
measured by Amsel’s criteria were 74.6 % at 6 months and 55.6 % at 2 years. Intra-vaginal colonisation did 
not affect the cure rate. (4)  
 
The hypothesis that administering lactose in the vagina will supply nutrients to the indigenous lactobacilli in 
the vagina cannot be verified here as there was no significant increase in the group treated with lactose. The 
four lactobacillus species selected for this study are the four species that are present in the healthy vagina. 
(13) However, we observed from the samples collected before treatment that 10 of the women had none or a 
low value (< 10) for the selected bacteria. It can be questioned whether these women might harbour other 
species of lactobacilli, which could be determined with a PCR analysis covering all Lactobacillus spp. 
Due to technical complications, the pH level was not measured after the initial examination. Therefore, the 
trial did not give any information about the effect on the vaginal pH. Combined with the lack of completeness 
of the tests for lactic acid bacteria, this trial does not supply evidence about the mode of action of prebiotics 
in the vaginal biosphere. 
 
 
The study design was limited by the difficulty in identifying a placebo that did not have an effect. The trial 
product consists of 96% active component in a tablet, which must be replaced by a compound that does not 
have an effect on the microbiota, pH or discharge. A dextran produced by bacteria was chosen, and the non-
fermentation by vaginal bacteria was tested in a small preliminary trial. However, as the product has 
hydrocolloid characteristics, an effect as a lubricant cannot be excluded. The participants’ subjective 
evaluations as measured by a questionnaire showed improvement according to treatment, but as the change 
was identical in the active and the placebo groups, nothing can be concluded about the subjective 
evaluation. The lack of effect for other parameters could have the same cause. 
 
Further studies are needed to verify the positive effect observed on indicators for bacterial vaginosis and to 
investigate the mode of action of prebiotics in the vaginal biosphere. 
 

 
 

Conclusion 
Several women presented without BV. Moreover, some participants were included who did not have BV 
according to a strict definition of the condition. 
The number of participants or measurements lost  was large due to a combination of participants not 
performing the prescribed activities and technical problems. 
A PCR test of BV-related bacteria can be an appropriate method for obtaining an efficient measurement. 
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Vaginal application of a lactose tablet for 7 days can reduce the Nugent score and the vaginal level of G. 
vaginalis. The reduction of G. vaginalis is more than 10-fold, but, for most participants, it was not sufficient to 
obtain a value below the cut-off value for BV. 
No effect was observed for the Lactobacillus spp. analysed by PCR. 
No effect was observed for the subjective evaluation performed by the trial participants. 
Tests based on effect / no effect showed a tendency towards a positive effect of the intervention against BV, 
but the number of participants did not allow for statistical significance 
A larger placebo-controlled trial with a longer treatment period is needed to determine the long-term effect of 
the lactose tablet. 
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