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Treatment of vitamin D deficiency is an effective method in the
elimination of asymptomatic bacterial vaginosis: A placebocontrolled randomized clinical trial
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Background & objectives: Bacterial vaginosis (BV) is the most prevalent vaginal infection in women of
reproductive age group which has been found to be associated with vitamin D deficiency. The purpose of
this study was to investigate the effectiveness of the administration of 2000 IU/day edible vitamin D for
15 wk to eliminate asymptomatic BV among reproductive age women with vitamin D deficiency.
Methods: A total of 208 women with asymptomatic BV, who were found to be eligible after interviews and
laboratory tests, were randomly assigned to a control group (n=106) or an intervention group (n=105).
They used vitamin D drops daily for 105 days. Vaginal and blood samples were taken before and after the
second intervention using identical methods (Nugent score for BV diagnosis, serum 25-hydroxyvitamin
D for vitamin D determination).
Results: The cure rate of asymptomatic BV was 63.5 per cent in the intervention and 19.2 per cent in
the control group (P <0.001). The results showed that being unmarried (P=0.02), being passive smoker
(P<0.001), and being in the luteal phase of a menstrual cycle during sampling (P=0.01) were significantly
associated with post-intervention BV positive results. After these elements were controlled, the odds of
BV positive results in the control group was 10.8 times more than in the intervention group (P<0.001).
Interpretation & conclusions: Among women in reproductive age group with vitamin D deficiency, the
administration of 2000 IU/day edible vitamin D was effective in eliminating asymptomatic BV. This
treatment could be useful in preventing the symptoms and side effects of BV.
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Bacterial vaginosis (BV) with its high prevalence
among vaginal infections is well-known for its adverse
effects in pregnancy1 and the reproductive period2.
The most important and undesirable consequence of

BV is the increased risk of preterm labour in pregnant
women3,4, even in asymptomatic infections5. Treatment
of symptomatic BV is necessary, but antibiotic therapy
for asymptomatic BV is not currently recommended,
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except among the high risk population6. Asymptomatic
women do not have clinical complaints, but the Nugent
scores of their vaginal discharge confirm BV. Although
the aetiology of BV is not well-known, yet risk factors
such as vaginal douching, race, smoking, chronic stress,
and local immune deficiency have been considered7.
An important factor is the higher incidence of BV
among blacks8, who have a higher prevalence of vitamin
D deficiency compared to their white counterparts9. Due
to the role of vitamin D in the regulation of the immune
system10, this finding led to the hypothesis that vitamin
D could be a modulator of genital immunity and its
deficiency might lead to BV. Bodnar et al11 confirmed
the relationship between vitamin D deficiency and
BV in pregnant women. though cross-sectional
studies have failed to confirm this relationship in nonpregnant women11,12, more research has been done in
this area12. the impact of vitamin D consumption and
compensating for its deficiency on eliminating BV has
not been studied. The objective of this study was to
examine the effect of 2000 IU/day edible vitamin D in
eliminating asymptomatic BV among reproductive age
women with vitamin D deficiency.
Material & methods
This placebo-controlled randomized clinical trial
was conducted between June 2011 and March 2012.
The study was performed at the gynaecology clinic
of Imam Khomeini Hospital, Tehran, Iran, among
reproductive age women. Using 95 per cent power and
95 per cent significance level (two-sided) to detect a 20
per cent success in the experimental group, a sample
size of 101 per group (total of 202) was estimated.
Due to the risk of loss during the screening process,
however, more women were enrolled at the beginning
(211).
The study was approved by the ethics committee
of Tehran University of Medical Sciences and was
registered at the Registry of Clinical Trials website
with No: IRCT201105096284N2. Written consent was
obtained from all participants before enrolment.
Women in the age group of 18-35 yr with
asymptomatic BV and vitamin D deficiency, who
had maintained a stable medical condition during the
previous six months, were eligible for the study.
Asymptomatic BV was defined by Nugent score and
lack of complaint about vaginal odour and/or abnormal
discharge on direct questioning. Screening for vitamin
D deficiency [serum 25(OH)D < 75 nmol/l] was done
for those with confirmed asymptomatic BV. Exclusion

criteria were symptomatic BV (because they required
antibiotic therapy), any complaint of vaginal itching,
burning, and/or irritation on direct questioning, the
detection of a vaginal or cervical infection upon
gynaecologic examination, pathological obesity,
tobacco use, history of hypercalcaemia or nephrolithiasis, current pregnancy, hepatic or renal dysfunction
(based on history), malignancy or malabsorption, the
current use of medications that suppress immunity or
interfere with vitamin D metabolism, and consumption
of vitamin D supplements or antibiotics.
a questionnaire was used to collect data on
demographic characteristics, reproductive history, and
lifestyle of women. During the first visit, women were
screened for BV and vitamin D levels. Screening of
BV included two phases: vaginal pH determination
and Nugent scoring. Amsel’s criteria is not applicable
in the diagnosis of asymptomatic BV13; therefore, the
pH of vaginal discharge was tested using a colour strip
(Universalindikator Merck, Germany). Simultaneously,
gynaecological examination was performed using a
non-lubricated speculum. Women who had a vaginal
pH > 4.5 entered the second phase of BV screening,
and samples of their vaginal discharge were collected
by Dacron swab. These samples taken from the vaginal
wall by swabs were spread on a glass slide and were
dried at room temperature. these were passed through
the flame of a Bunsen burner several times to induce heat
fixation. The vaginal slides were evaluated by Nugent
scoring. this scoring system has been considered to be
a reliable and cost-effective method for the laboratory
evaluation of BV14. In this study, a Nugent score of
7-10 was considered as evidence of BV.
During this screening visit, blood samples were
also collected. Serum samples were stored in aliquots at
-20°C until the analysis time. EIA (enzymatic immuno
assay) kits (Immuno Diagnostic Systems, UK) were
used to measure the serum 25(OH)D at the beginning
of the study and after the intervention. The serum
samples of women confirmed as BV positive were
screened for hypovitaminosis. Given the recommended
concentration of vitamin D15,16, women with levels
below 75 nmol/l were considered vitamin D deficient.
The eligible participants were randomized at the
second visit by the block randomization method. A
computer-generated randomization was used to create
the sequence of allocation; 53 blocks with size of
four were used to achieve equal sample sizes across
both groups. Each participant had an identification
number and was assigned to a study group based on

Taheri et al: Effect of vitamin D on bacterial vaginosis

randomization list; 105 participants were randomly
entered into the intervention group and consumed
two drops/day of vitamin D3 edible oily solution
(Equivalent to 2000 IU/day of vitamin D3) with the
largest meal of the day17 for 105 days (Figure). This
dosage of vitamin D was recommended by the Food
and Nutrition Board18. Studies which used this dosage
of vitamin D for enhancing immune activity considered
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a 12-wk intervention19,20. As the participants in this
study were vitamin D deficient, so the intervention
period was increased to 15 wk.
The control group used placebo drops (sesame
oil), which had the same appearance, colour, taste and
smell as the vitamin D3 drops, for the same duration.
The solutions of vitamin D and placebo were labelled

Gynaecology clinic clients 18-35 yr old, who gave written consent
N=605

pH £ 4.5
N = 316

pH > 4.5
N=289

Nugent score ³ 7
N=218

Nugent score <7
N=71

25(OH)D ³ 75 nmol/l
N=7

25(OH)D < 75 nmol/l
N=211
Randomization

Symptomatic BV
diagnosis at
7th wk (N=1)
9th wk (N=2)
12th wk (N=1)

BV positive
N=84

Excluded at:
3rd wk (N=1)
5th wk (N=1)

BV negative (0-3)
N=20

Vitamin D solution (B)
N=105

15 wk

Placebo solution (A)
N=106

Excluded at:
2nd wk (N=1)

BV positive
N=38

Symptomatic BV
diagnosis at
11th wk (N=1)

BV negative (0-3)
N=66

Figure. Flowchart showing the trial profile. After screening process, 211 eligible women used 2 drops/day of randomly chosen solutions
for 15 wk. Asymptomatic BV was evaluated by Nugent score; score of 0-3 was defined as BV negative (score of 4-6 was not seen at all).
Three women did not continue the study.

802

INDIAN J MED RES, june 2015
Table I. Characteristics of the participants included in the study

Variable
BMI (kg/m2)

Normal
Obese
Marital status
Married
Unmarried
Age at the first intercourse (yr)
10-16
17-21
≥ 22
Phase of menstrual cycle at sampling time
Proliferative
Luteal
History of infertility
Yes
No
Number of pregnancies
0
1-2
≥3
Number of deliveries
0
1-2
≥3
Number of preterm labours
0
≥1
Contraceptive method
Hormonal
Barrier
No method
Education
<High school
Diploma
College
Occupation
Housewife
Employee
Passive smoking
Yes
No
Vaginal health
Poor
Well
Exposure to sunlight
Low
Moderate
High
Regular exercise
Yes
No
*
Consumption of other supplements
Yes
No
History of vaginal infections
Yes
No
History of pharmacological therapy for BV
Yes
No
*
Any nutritive supplement except that contains vitamin D
Values in parentheses denote percentages

Intervention group
(n=104)
52 (50.4)
51 (49.6)
88 (86.3)
16 (13.7)
25 (24)
52 (50)
27 (26)
55 (52.9)
49 (47.1)
10 (9.6)
94 (90.4)
23 (22.1)
41 (39.4)
40 (38.5)
27 (26)
53 (51)
24 (33)
90 (86.5)
14 (13.5)
13 (12.5)
38 (36.5)
53 (51)
39 (37.5)
31 (29.8)
34 (32.7)
77 (74)
27 (26)
44 (42.3)
60 (57.7)
52 (51)
50 (49)
31 (30.4)
50 (49)
21 (20.6)
21 (20.2)
83 (79.8)
37 (35.6)
67 (64.4)
68 (65.4)
36 (44.6)
63 (60.6)
41 (39.4)

Control group
(n=104)
45 (43.2)
59 (56.8)
87 (83.6)
17 (16.4)
27 (26)
51 (49)
26 (25)
49 (47.1)
55 (52.9)
16 (15.4)
88 (84.6)
19 (18.3)
43 (41.3)
42 (40.4)
24 (23.1)
54 (51.9)
26 (25)
84 (80.8)
20 (19.2)
12 (11.5)
45 (43.3)
47 (45.2)
37 (35.6)
37 (35.6)
30 (28.8)
79 (76)
24 (24)
47 (45.2)
57 (54.8)
59 (57.3)
44 (42.7)
36 (35)
56 (54.4)
11 (10.6)
20 (19.2)
84 (80.8)
43 (41.3)
61 (58.7)
80 (77)
24 (23)
69 (66.3)
35 (33.7)
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-47.6 (-56.0,-38.7)
-1.0 (-5.3,3.3)
23.3 ± 16.9
-47.4 (-56.0,-38.7) 22.3 ± 14.9
23.5 ± 18.1
25(OH)D (nmol/l)

70.9 ± 40.7

-0.9 (-1.0,-0.8)
0.0 (-0.1,0.1)
5.3 ± 0.4
5.3 ± 0.3
1.0(0.8,1.1)
5.4 ± 0.2
Vaginal pH

4.4 ± 0.4

-4.5 (-5.4,-3.6)
1.5 (0.7,2.2)
8.1 ± 3.5
9.6 ± 0.7

Change, mean
(95% CI)
After intervention
(mean ± SD)
Baseline
(mean ± SD)
Change, mean
(95% CI)

6.1(5.1,6.9)
3.6 ± 4.4
9.7 ± 0.5

The cure rate was 63.5 per cent in the intervention
and 19.2 per cent in the control group (P <0.001).
intervention, marital status, menstrual phase at the
time of sampling and passive smoking had significant

Lab test

Table II demonstrates the mean values of Nugent
score, vaginal pH and serum 25(OH)D; the changes of
these values in the two groups are shown with 95% CI
(confidence interval).

Nugent score

Of the 211 women, three (1 from the control group
and 2 from the intervention group) were excluded in
the first weeks of the study (2 women did not continue
use of the drug; 1 woman used antibiotics). The average
age of the 208 study participants was 29.4 ± 4.8 yr
(range 18-35 yr); the average age of women was 29.6
± 4.5 yr in the control group and 29.2±5.0 yr in the
intervention group. Table I presents characteristics of
the study participants in the two groups. No significant
difference was found in any of the parameters between
the two groups.

After intervention
(mean ± SD)

Results

Baseline
(mean ± SD)

Statistical analysis: Data were analyzed using the SPSS
16.0 statistical package (Spss Inc, Chicago, Illinois,
USA). The chi-squared test was used to compare
distributions of independent variables between the
two groups and by asymptomatic BV status (after
intervention). Regression logistic was used to control
confounding variables.

Intervention group (n=104)

At the end of the study, women were informed of
their group, BV status, and level of vitamin D.

Table II. mean values of laboratory test results

After 15 wk, participants were told to stop the
intake of solutions and were referred to the clinic.
At this follow up visit, vaginal and blood samples
were collected again and analyzed. A clinical cure of
asymptomatic BV was defined as having a Nugent
score of 0-3.

Control group (n=104)

Between-group
difference at end
point (95% CI)

as B and A, respectively; blinding was maintained by
concealing information about real constituents of these
solutions. phone calls were made to the participants
every two weeks to ensure the proper use of the drops.
Participants were instructed to return to the clinic in
case of abnormal vaginal discharge. Five women
complained of vaginal discharge; they were confirmed
to have symptomatic BV during the study using Nugent
score (Figure). At this point they stopped the solution
intake and were referred to a gynaecologist. Due to the
importance of this outcome, however, we computed
them as a persistent BV positive in data analysis.
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Table III. Outcomes of logistic regression analysis for controlling confounding factors on elimination of bacterial vaginosis

Variable

B*

SE**

p value

OR

95% C.I for OR
Lower

Upper

Oral vitamin D

2.31

0.38

< 0.001

10.08

4.78

21.29

Married

1.14

0.51

0.02

0.31

0.11

0.86

Proliferative phase during sampling

0.88

0.35

0.01

0.41

0.20

1.32

No history of infertility

0.81

0.55

0.14

0.44

0.14

0.86

No passive smoking

1.78

0.38

< 0.001

0.16

0.07

0.35

*

Estimated logistic coefficient; **Standard error of the coefficient

relationships with the dependent variable (bacterial
vaginosis) (Table III).
Being married, sampling in the proliferative phase,
and not being a passive smoker increased the chance of
BV clearance after the intervention.
Discussion
Our results showed that the use of 2000 IU/day
vitamin D for 15 wk was an effective treatment method
for asymptomatic BV among vitamin D-deficient,
reproductive age women. The findings also indicated
that married status, not being a passive smoker, and
being in the proliferative phase of the menstrual cycle
during sampling, were related to the cure of BV. A high
prevalence of vitamin D deficiency among reproductive
age group women was seen in (97%, 211/218) the study
participants; 36 per cent of our participants (218/605)
were confirmed as having asymptomatic BV. Bodnar
et al12 found that the prevalence of BV decreased when
vitamin D levels were elevated. Hensel et al12 used
data from NHANES (National Health and Nutrition
Examination Survey) and reported that the association
between BV and vitamin D deficiency was meaningful
only among pregnant women; in non-pregnant women,
this relationship was not confirmed. This finding could
be due to higher amounts of circulating 25(OH)D in
pregnant women21. the production of cathelicidins is
higher among pregnant women, and it can lead to more
immunity against BV. Intervention using a daily and
constant dosage of vitamin D might be appropriate for
increasing the circulating 25(OH)D in the non-pregnant
women as done in the current study.
the effect of vitamin D on BV elimination can be
explained by the impact of vitamin D on the immune
system, especially in the local immunity of the vagina.
Cytokines were considered the main factor linking

BV and vitamin D11,22. Yusupov et al20 evaluated the
effectiveness of 2000 IU/day of vitamin D on serum
cytokines levels and found it to be ineffective. They
proposed that cytokines could not be the mediating
factor between vitamin D and asymptomatic BV,
although Ryckman et al23 reported a significant
difference between the cytokines and chemokines of
BV positive and negative women. It has been suggested
that adequate levels of 25(OH)D can protect women
from BV by aiding in the production of cathelicidins24.
Based on these findings, our assumption is that higher
serum 25(OH)D levels increase the production of
cathelicidins and thereby enhance the immunity of the
genital tract. BV clearance in the control group could
be due to the improvement in vaginal health. We did not
repeat the questionnaire at the end of the intervention,
so analysis of these changes was not possible. The
failure of some women to respond to treatment could
be due to concurrent parameters weakening vaginal
immunity.
Almost all of our participants were vitamin
D-deficient, while Bodnar et al25 demonstrated that
only 46 per cent of black women (the high risk
population) from the USA were vitamin D-deficient.
This considerable difference may be partly explained by
cultural and social behaviours of women in this study.
Because of high percentage of vitamin D deficiency
among Iranian mothers (86%)26 and similar findings
of the current study, prevention and treatment policies
should be applied in the general population.
In a trial, the same dosage of vitamin D was
used to increase serum cytokines20, the percentage of
people with normal levels of vitamin D (>75 nmol/l)
rose from 23 to 73 per cent in the intervention group,
whereas in our intervention group levels of vitamin D
before and after intervention were 0 and 46.2 per cent,
respectively.
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It has been demonstrated that everyone does not
have the same response of serum 25(OH)D level to the
standard treatment; difference in response of vitamin
D levels is not related to the age27. but in the current
study we found that it could be related with parity and
gravidity. Frequent pregnancies could lead to severe
reduction of maternal vitamin D reserves for a long
time. This deprivation can decrease the response to
vitamin D treatment. The dosage of vitamin D used in
the current had no adverse effects. The safety of a dose
of 4000 IU/day for at least six months for pregnant
women was confirmed by Hollis et al28.
Risk factors of asymptomatic BV resistance
recognized in our study had been identified as the
risk factors of BV in another research29,30. Smoking is
known to have an adverse effect on the metabolism of
vitamin D31 which can lead to vitamin D deficiency32
and make treatment difficult. Mania-Pramanik et al33
revealed that BV and infertility were significantly
associated, regardless of tubal damage. In our study, a
positive history of infertility (in the past years and not
currently) was related to BV, but the relationship was
not meaningful.
The main strength of this study was the
measurement of 25(OH)D in two stages (baseline and
after intervention). The lack of laboratory analysis of
factors such as parathyroid hormone (PTH), calcium
and phosphorous, the inability of the dosage or duration
of intervention to increase the level of vitamin D in
participants to normal ranges for all cases, and the lack
of investigation into the immune factors at both stages
of the study were weaknesses of this clinical trial;
genital co-infections were not evaluated by standard
laboratory tests before or after the intervention, so
their rates were disregarded. The limitations of this
study were performing vitamin D measurements in two
different seasons, and not using DNA-based tests to
enhance sensitivity and specificity for BV detection. In
the current study, vaginal sampling from women was
performed without considering their menstrual cycle
phase. It would have been better to consider sampling
in the proliferative phase as an inclusion criterion.
Adding a follow up period for the evaluation of serum
25(OH)D levels and BV status would be considered in
future studies.
In conclusion, the treatment of vitamin D
deficiency using 2000 IU/day edible vitamin D for 15
wk was an effective way to cure the asymptomatic BV.
We recommend vitamin D therapy for the prevention
or management of BV among deficient women. By
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treating vitamin D deficiency, preterm labour and other
adverse effects of BV may be prevented.
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