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Objective To evaluate the effectiveness of live lactobacilli in combination with low dose oestriol for
restoration of the vaginal flora after anti-infective treatment.

Design The study was designed as a single centre, randomised, placebo-controlled, double-blind clinical trial.

Setting University Hospital.

Sample Three hundred and sixty women out of 1750 were randomised.

Methods Three hundred and sixty women with the complaints of vaginal infections (bacterial vaginosis,
candidiasis, trichomoniasis or fluor vaginalis) were randomly assigned two to seven days after the end of the
anti-infective therapy, to therapy with live lactobacilli in combination with low dose oestriol (study group,
n ¼ 240) or placebo (n ¼ 120). The follow up visits occurred three to seven days and four to six weeks after
the end of the restoration therapy.

Main outcome measures The Normal Flora Index (NFI), which consists of numbers of lactobacilli,
pathogenic microorganisms, leucocytes and vaginal pH, was used as the primary outcome of the study.
Secondary outcomes included the total symptoms score, the degree of purity of the vaginal flora and the
global assessment of the treatment by the investigator and the women.

Results During restoration therapy, the NFI increased significantly more in the study group than in the control
group in both first and second control visits (P ¼ 0.002 and P ¼ 0.006, respectively). The degree of purity of
the vaginal flora also increased significantly more in the study group compared with the control group (P <
0.0001 and P ¼ 0.001, respectively). No serious adverse event was reported during restoration therapy.

Conclusion Restoration of the vaginal flora can be significantly enhanced by the administration of live
lactobacilli in combination with low dose oestriol.

INTRODUCTION

Vaginal infection is the most common reason why

women attend gynaecological or sexually transmitted dis-

ease clinics. Bacterial vaginosis, vulvovaginal candidiasis

and trichomoniasis are regarded as the three vaginal dis-

orders occurring most frequently worldwide. Although

anti-infective treatment is available and usually highly effi-

cient in eradicating the pathogenic microorganisms, the

long term efficiency is hampered by relapses. Further-

more, unsatisfactory results have been achieved in so-called

complicated cases including both recurrent bacterial vagi-

nosis and recurrent candidiasis,1–3 as well as ‘intermediate’

bacterial vaginosis, which has recently been proposed as

an independent disease called aerobic vaginitis by some

authors.4 All these disorders do not adequately respond to

standardised anti-infective therapy.1,2,5

To understand the treatment failures frequently occurring

vaginal infections, it is important to consider the vaginal

ecosystem in health and disease. The normal microflora is

dominated by lactobacilli, which produce both lactic acid to

lower the vaginal pH and bactericidal compounds. Hydro-

gen peroxide is one antimicrobial agent generated by

lactobacilli present in a healthy vagina, but interestingly

mostly absent in women with bacterial vaginosis.6–10 Apart

from that, lactobacilli compete with pathogenic microorga-

nisms for adherence on epithelial cells.11,12

Another crucial factor that influences the complex vagi-

nal ecosystem is the local oestrogen level.13 A well-

balanced hormonal status provides sufficient oestrogen

levels to ensure the proliferation and maturation of the

vaginal epithelium and an adequate supply of glycogen as

nourishment for the lactobacilli.14,15 Vaginal infections are
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usually accompanied with diminished number of lactoba-

cilli, overgrowth of pathogens and a more or less damaged

vaginal epithelium. Anti-infective treatment further lowers

the number of lactobacilli dependent on the type and

duration of the anti-infective therapy used.16 Even the

antifungal agent clotrimazole has been shown to alter the

vaginal microflora and was reported as bactericidal against

lactobacilli and streptococci in vitro.17,18 Therefore, resto-

ration of a protective healthy microflora and parallel

restitution of a well-proliferated vaginal epithelium is

necessary to avoid recurrent or re-infections.

The present study was designed to address the efficacy

of exogenously applied live lactobacilli in combination

with low dose oestriol in the restoration of the vaginal

ecosystem after anti-infective therapy.

METHODS

Approval of the ethical committee was obtained for the

Ege University Hospital in Turkey where the trial was

conducted. The clinical trial was performed in accordance

with the Declaration of Helsinki and the applicable cGCP

guidelines. Women were informed about the objectives and

possible risks of the study and gave their written informed

consents.

In total, 360 women with vaginal infections were en-

rolled in this single centre (Department of Obstetrics and

Gynecology, Ege University Faculty of Medicine, Izmir,

Turkey), randomised, placebo-controlled, double-blind clin-

ical trial which was conducted between February 1996 and

October 1998. A flow diagram according to CONSORT

depicting information about the numbers of participants at

the different stages of the trial is shown in Fig. 1.

Women, who have given their written informed consent,

ranged between the age of 17 and 65 years and had the

complaints of trichomoniasis, candidiasis, bacterial vagi-

nosis or fluor vaginalis. Exclusion criteria were pregnancy,

hypersensitivity to the anti-infective agent or test prepara-

tion, vaginal bleeding of unknown origin, tumours in the

genital tract or breast, immunosuppression and clinically

manifest sexually transmitted diseases (infections with

Neisseria gonorrhoe, Chlamydia trachomatis, Herpes Sim-

plex Virus and Human Papilloma Virus).

Diagnosis of the vaginal disorders was established by the

investigator at the initial examination based on the personal

history and the corresponding clinical and microscopical

findings. Trichomoniasis was diagnosed based on the typi-

cal clinical symptoms and confirmed by the detection of

Trichomonas vaginalis in the vaginal secretion at the micro-

scopic examination. Candidiasis was diagnosed by its typ-

ical signs and symptoms (white non-watery discharge,

redness of the vulva/vagina, pruritus) and confirmed by the

presence of Candida species in the wet smears and the

growth of microbial culture. Bacterial vaginosis was diag-

nosed by whitish-grey, homogenous discharge of fishy smell

and by the detection of Gardnerella vaginalis. Fluor vagi-

nalis was diagnosed when signs and symptoms of a vaginal

disorder were observed but trichomoniasis, candidiasis and

bacterial vaginosis could be excluded. Fluor vaginalis was

confirmed by the presence of high numbers of aerobic

bacteria apart from lactobacilli. The high percentage of

trichomoniasis cases is explained by the social background

of the patient collective and the inclusion of women usually

well known to the investigators to ensure good compliance.

Initially, all women received a standardised anti-infective

therapy depending on their diagnosis. For trichomoniasis,

the therapy of choice was systemic metronidazole. Candi-

dasis was treated with oral fluconazole and serious cases

additionally obtained local therapy with ketoconazole. All

women with bacterial vaginosis were treated systemically

with metronidazole. The only case with fluor vaginalis was

treated with povidone iodine solution.

The partners of women with trichomoniasis underwent

systemic metronidazole therapy and partners of women

with candidiasis were treated predominantly with flucona-

zole. All partners of women with bacterial vaginosis were

systemically treated most of them with metronidazole.

Two to three days after the end of anti-infective therapy,

women were randomly allocated to the test or placebo

treatment packs in five blocks with 72 women each using a

random generator in balanced blocks with a block size of

six (permuted blocks). The randomisation procedure was

performed with the software program Random (IDV, Gaut-

ing, Germany). Of the 360 women that were enrolled and

underwent anti-infective treatment, 240 were allocated to

the test (study group) and 120 to the placebo preparation

(control group).

At the randomisation visit, women received the study

medication. Each vaginal tablet of the test preparationFig. 1. Flowchart of the study.
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(Gynoflor, Medinova , Zurich, Switzerland) contained at

least 107 colony forming units (cfu) of live Lactobacillus

acidophilus, 0.03 mg oestriol and 600 mg lactose. The

placebo preparation is identical to the test preparation ex-

cept that it contained neither lactobacilli nor oestriol. Test

and placebo preparations were stored at 4–8jC. Premeno-

pausal women administered one vaginal tablet (Gynoflor or

placebo) daily for 6 days, and postmenopausal women for

12 days which have previously been shown to be the appro-

priate treatment schemes, respectively.19–22 Vaginal tablets

were inserted deep into the vagina before going to sleep.

The first control examination (C1) took place three to

seven days after the end of restoration therapy. Four to six

weeks after cessation of the restoration therapy, the second

control examination was performed (C2). Clinical criteria

were evaluated by the investigators E. O., M. C. T. and

G. T. Microscopical examinations were performed by the

staff biologist of the department.

Normal Flora Index (NFI) was used as surrogate param-

eter to assess the status of the vaginal flora during the study,

which was modified according to Petersen.23 The number of

lactobacilli, number of leucocytes, pathogenic microorga-

nisms, and the pH of the vaginal secretion were determined

in the vaginal smear. Each parameter was evaluated with a

four-point scale (values from 0 to 3) consequently resulting

in a range from 0 to 12 for the total NFI; the higher the

total score value, the healthier the vaginal flora. The change

from baseline of the NFI (NFI at C1 or C2 minus NFI at

randomisation visit) was the primary outcome.

The clinical symptoms vaginal discharge, burning, itch-

ing, redness of vulva/vagina, dyspareunia were assessed

using a four-point estimation scale including the categories

none (0), mild (1), moderate (2) and severe (3). The total

symptoms score could thus have values from 0 to 15. An

improvement of the clinical picture resulted in reduced

values of the total symptoms score. The vaginal pH was

determined using pH stripes at the vaginal wall in the upper

third of the vagina.

Vaginal secretion was examined after Gram staining

using phase contrast microscopy. All samples were ana-

lysed in the same laboratory of the Microbiology Depart-

ment of the Ege University Hospital. The number of

lactobacilli was determined using a 1000� magnification

and the average number of lactobacilli per field of view

was assigned to the classes <6, 6–20, 21–50 or >50. The

number of leucocytes was determined using a 400� mag-

nification. Pathogenic microorganisms were identified us-

ing a 1000� magnification based on their morphotype and

Gram category and quantified semi-quantitatively (none,

few, moderate, many).24

The degree of purity of the vaginal flora, also called

lactobacillary grade, was assessed according to Schroeder25:

grade I ¼ predominance of lactobacillary morphotypes

without other bacteria; grade II ¼ lactobacilli and other

bacteria; grade III ¼ other bacteria with few or no lactoba-

cilli; grade IV ¼ neither lactobacilli nor other bacteria.

The efficacy of the anti-infective therapy, the restoration

phase and the combination of both therapies was assessed

by the investigator and the women using a four-point

estimation scale (complete, considerable, mild, poor). The

tolerability was assessed at the control examinations using

a four-point estimation scale (very good, good, moderate,

poor) by the investigator and by the women. In addition, the

type, time of onset, intensity, duration and causality of

adverse events were recorded during the study.

The sample size was calculated using the program ‘N’,

version 1.2, IDV Data Analysis and Study Planning

(Munich, Germany). For a standardised difference of 0.5

with an alpha of 0.025 and a power of 90%, a sample size of

360 was chosen considering the planned weighting of 2:1

and an assumed dropout rate of 20%. The confirmatory anal-

ysis using the non-parametric Wilcoxon–Mann–WhitneyU

test was performed with the primary efficacy variable:

change in NFI from baseline (NFI at C1 or C2 minus NFI

at randomisation visit) on the full analysis set. The con-

fidence intervals of the Mann–Whitney U test and the

P values were calculated with the software Testimate 5.2

(IDV, Munich, Germany). Regarding the multiplicity of

testing (two time points for the same variable), an adjust-

ment of the type I error was performed using the Bonfer-

roni equation and the significance level was set to 0.025.

Table 1. Demographic characteristics at randomisation. The values are

expressed as mean [standard deviation] or median (range) or n (%).

Study group

(n ¼ 240)

Control group

(n ¼ 120)

Age (years) 42 [10] 42 [10]

Diagnosis

Trichomoniasis 182 (75) 92 (76)

Candidiasis 44 (18) 17 (14)

Bacterial vaginosis 11 (4) 8 (6)

Fluor vaginalis 0 (0) 1 (1)

Trichomoniasis and candidiasis 2 (1) 0 (0)

Trichomoniasis and bacterial vaginosis 1 (0) 2 (2)

Premenopausal womena 160 (67) 80 (67)

Day of cycle at the entry examination 10 (0–547) 10 (2–480)

No. of births 2 (0–9) 2 (0–10)

Contraception

Hormonal 5 (2) 3 (2)

Condom 74 (30) 41 (34)

Intrauterine device 49 (20) 21 (17)

Sterilisation 11 (4) 3 (2)

Vaginal infections during

the last 12 months

1 (0) 2 (2)

NFI at randomisation 6.4 [1.6] 6.4 [1.6]

Concurrent medical disorders 2 (1) 1 (1)

Concomitant medication 0 (0) 1 (1)

a Premenopausal women are defined as women who had a menstruation

within the last two years.

236 E. OZKINAY ET AL.

D RCOG 2004 BJOG: an International Journal of Obstetrics and Gynaecology 112, pp. 234–240



Statistical analysis of the secondary efficacy variables total

symptom score and the vaginal pH were performed using the

Mann–Whitney U test. The degree of purity, the number of

lactobacilli and leucocytes as well as the assessment of the

therapeutic efficacy and tolerability by both the investigators

and the women were analysed by group comparison using

the Fisher’s exact test (Statview version 5, Excel 97).

RESULTS

Among the enrolled women (n ¼ 360), trichomoniasis

was diagnosed in 274 cases (76.1%), candidiasis in 61

(16.9%), bacterial vaginosis in 19 (5.3%), fluor vaginalis

in 1 (0.3%), andmultiple diagnosis were diagnosed in 5 cases

(1.4%). As shown in Table 1, study and control group did not

differ with respect to diagnosis and other demographic

characteristics. Violation against the protocol had been

observed for six women when the therapy had already

started. During the monitoring it was observed that these

six women exceeded the age limit of 65 years set in the

inclusion criteria. Nevertheless, the women were included

into the statistical analysis. All enrolled women underwent

adequate anti-infective treatment as demonstrated by a

significant increase in the NFI after anti-infective therapy.

Before treatment, the NFI was 3.4 (SD 1.6) and increased to

6.4 (SD 1.6) at the randomisation visit. The subsequent

restoration therapy resulted in a further NFI increase. The

change in the NFI from baseline (randomisation visit) stip-

ulated as the primary efficacy variable was significantly

Table 2. Outcomes at the first and second follow up.

Study groupa

(n ¼ 240)

Control groupa

(n ¼ 120)

MDb/ORc

(95% CId)

P

First follow up

Primary efficacy variable

NFI change (C1–RV) 1.7 [2.0] 1.2 [1.7] 0.5 (0.1 to 1.0)b 0.002

Secondary efficacy variables

NFI 8.1 [2.0] 7.6 [1.9] 0.5 (0.1 to 0.9)b 0.024

Total symptom score 1.9 [1.7] 2.0 [1.6] � 0.1 (�0.4 to 0.3)b 0.564

Vaginal pH 4.6 [0.4] 4.6 [0.4] �0.02 (�0.10 to 0.06)b 0.728

Degree of purity according to Schroeder: grade I/II 169 (70) 58 (48) 2.5 (1.6 to 4.0)c <0.0001

Other microscopical outcomes

No. of lactobacillie >20 114 (48) 39 (33) 1.9 (1.2 to 3.0)c 0.007

No. of leucocytesf <20 208 (87) 103 (86) 1.1 (0.6 to 2.0)c 0.871

Other clinical outcomes

Therapeutic efficacy assessed by the

investigator: complete or clear improvement 172 (72) 69 (58) 1.9 (1.2 to 3.0)c 0.009

patients: complete or clear improvement 178 (74) 71 (59) 2.0 (1.2 to 3.2)c 0.005

Tolerability of the test preparation assessed by the

investigator: good to very good 227 (94) 108 (90) 1.9 (0.9 to 4.4)c 0.125

patients: good to very good 222 (93) 108 (90) 1.4 (0.6 to 2.9)c 0.424

Adverse events 1 (0) 2 (2) 0.25 (0.02 to 2.75)c

Second follow up

Primary efficacy variable

NFI change (C2–RV) 1.6 [2.3] 0.9 [2.3] 0.7 (0.2 to 1.2)b 0.006

Secondary efficacy variables

NFI 8.0 [2.3] 7.4 [2.3] 0.6 (0.1 to 1.1)b 0.017

Total symptom score 1.8 [2.1] 2.1 [1.9] �0.3 (�0.7 to 0.2)b 0.085

Vaginal pH 4.6 [0.4] 4.6 [0.4] �0.05 (�0.13 to 0.04)b 0.368

Degree of purity according to Schroeder: grade I/II 155 (65) 56 (47) 2.1 (1.3 to 3.3)c 0.001

Other microscopical outcomes

No. of lactobacillie >20 108 (45) 33 (28) 2.2 (1.3 to 3.5)c 0.001

No. of leucocytesf <20 209 (87) 92 (77) 2.1 (1.2 to 3.6)c 0.015

Other clinical outcomes

Therapeutic efficacy assessed by the

investigator: complete or clear improvement 178 (74) 72 (60) 1.9 (1.2 to 3.0)c 0.008

patients: complete or clear improvement 177 (74) 73 (61) 1.8 (1.1 to 2.9)c 0.015

Relapses 19 (8) 15 (13) 0.6 (0.3 to 1.2)c 0.182

a The values in the columns are expressed as mean [standard deviation] or n (%).
b MD ¼ mean difference, given for the continuous outcomes.
c OR ¼ odds ratio; given for the binary outcomes.
d CI ¼ confidence interval.
e Per field of view (1000�).
f Per field of view (400�).
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higher in the study group compared with the placebo group.

This was true for both control examinations C1 and C2

(Table 2).

Clinical criteria comprised the total symptoms score

(vaginal discharge, burning, itching, redness of vulva/va-

gina, dyspareunia) and the vaginal pH. The total symptoms

score decreased clearly during anti-infective therapy, from

8.5 (2.5) to 3.2 (2.0). The vaginal pH was 5.0 (0.4) and 4.8

(0.4) at the entry and the randomisation visit, respectively.

The restoration therapy resulted in a further improvement

of both variables irrespective of the treatment.

The degree of purity of the vaginal flora was similar in

both treatment groups at the randomisation visit. However,

at the end of restoration therapy at C1, the degree of purity

was significantly different between the study group and the

control group (Table 2). At the second control examination

(C2), the difference between the treatment groups remained

significant in favour of the test preparation. Significant

differences in the other microscopical outcomes (i.e. num-

bers of lactobacilli and leucocytes) were found after resto-

ration therapy in favour of the test preparation as shown in

Table 2.

The therapeutic efficacy was assessed similarly by the

investigator and by the women (Table 2). At both control

examinations, the reported rates of complete or clear im-

provement were significantly higher for the test preparation

compared with the placebo.

The tolerability of both the test and placebo preparation

was rated good to very good in more than 90% of the cases

by the investigator and the women.

Among the 240 women treated with the test drug, one

adverse event (diarrhoea) was reported during restoration

therapy, whereas two cases of adverse events (nausea, diar-

rhoea) were observed among 120 women treated with the

placebo preparation.

DISCUSSION

The present study showed that the restoration of the

vaginal ecosystem after anti-infective treatment can be

significantly enhanced by exogenous applied live lactoba-

cilli in combination with low dose oestriol when compared

with placebo. The superiority of the test preparation was

demonstrated by the significant increase in the NFI under

restoration therapy reflecting an improvement of the vagi-

nal milieu. The NFI, a validated surrogate parameter, is

composed of four markers for the vaginal ecosystem: num-

ber of lactobacilli, pathogenic microorganisms, number of

leucocytes and vaginal pH. Thus, the change in NFI is well

suited as the primary efficacy variable to assess the resto-

ration of the vaginal ecosystem.

A remarkable increase of the NFI was already expected

during anti-infective therapy, and has been confirmed by

our results at the status of randomisation. Following ther-

apy with the test preparation, the restoration of the vaginal

epithelium and vaginal microflora was enhanced by its

active substances, low dosed oestriol and L. acidophilus,

leading to a significant higher improvement of the vaginal

markers. Thus, Gynoflor therapy results in a significant

higher increase of the NFI compared with placebo. Differ-

ent authors have suggested that nutritional support of the

endogenous lactobacilli already has a positive effect on

the restoration of the vaginal ecosystem.26,27 Considering

the lactose included in the placebo preparation, the effi-

cacy of Gynoflor is probably even higher than demon-

strated by our results.

The clinical symptoms vaginal discharge, burning, itch-

ing, redness of vulva/vagina and dyspareunia were com-

bined in the total symptoms score, which was also recorded

as a secondary parameter at every control examination. The

total symptoms score had not been selected as the primary

variable, because an adequate anti-infective therapy was

expected to result in remission of clinical symptoms. How-

ever, the absence of symptoms is not a measure for the

restoration of the vaginal ecosystem. In this study, the total

symptoms score decreased significantly during the anti-

infective treatment, whereas the decrease during the resto-

ration therapy was negligible in both groups. These results

confirmed our expectations and demonstrated that the right

anti-infective treatment was used for the particular, diag-

nosed infection.

The degree of purity (also called lactobacillary grade)

according to Schroeder is a well-known parameter to assess

the status of the vaginal microflora and consequently the

vaginal ecosystem.4,25 The significantly higher degree of

purity upon test preparation compared with placebo indi-

cated a clear shift towards a healthier vaginal flora and

confirmed the results obtained with the NFI.

The present results indicate that the vaginal microflora,

and consequently the vaginal ecosystem, is not restored to a

healthy status immediately after cessation of anti-infective

therapy. The high incidence of trichomoniasis of the study

women has no importance with regard to the aim of the

present study as the type of microorganism treated is not

important for ensuing restoration therapy. However, res-

toration of a healthy microflora is important to prevent

relapses, recurrences and re-infections. Although bacte-

rial vaginosis and trichomoniasis are successfully treated

with metronidazole, this therapy eliminates not only the

pathogenic microorganisms but also reduces the numbers

of lactobacilli leaving the patient vulnerable to relapses

and re-infections. Redondo-Lopez et al.14 observed that

post-metronidazole vaginal flora was often deficient in

lactobacilli. Over 50% of women receiving metronidazole

developed candidal vaginitis. Other clinical studies reported

relapse rates between 14% and 39% within one month after

treatment of bacterial vaginosis with metronidazole1,2,28;

and relapses in 30% of the cases were observed within three

months.29 In a further study, the relapse rate amounted to

20% with an assessment one week after treatment.1 Recur-

rent vulvovaginal candidiasis is defined as four or more
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episodes per year and is usually the result of relapse.3,30

Fifty percent of women with candidiasis will experience a

recurrence of vaginitis and about 5% of adult women has

recurrent, intractable infections.30,31

The current attempts undertaken to reduce relapses and

recurrences, such as partner treatment or prolonged main-

tenance therapy, have also been shown to be not the ultimate

solution.30,32 The cessation of the maintenance regimen is

accompanied by symptomatic relapse in half the women

within a short time of stopping therapy.30

This study was not designed to assess the efficacy of

Gynoflor therapy in reducing the rate of relapses and re-

infections. Nevertheless, the relapse rates in the Gynoflor

and placebo groups were 7.9% and 12.5%, respectively,

providing the evidence that restoration therapy with Gyno-

flor may reduce the rate of relapses and re-infections.

However, further studies with a larger patient collective

or with subpopulations where relapses and re-infections are

more frequent are needed.

The use of preparations containing live lactobacilli

for the treatment of urogenital infections has been re-

cently reviewed by several authors.10,14,33–35 The impor-

tance of prevalent H2O2 producing lactobacilli to prevent

bacterial vaginosis has been published in several reports

and studies.6–8,24 Several clinical studies provided evi-

dence that exogenously applied lactobacilli are able to

reduce the re-infection rates in candidiasis and recurrent

vaginitis.26,36,37

The efficacy of lactobacilli in combination with oestriol

has been demonstrated in clinical studies for the treatment

of bacterial vaginosis, non-specific cervicovaginitis and

atrophic vaginitis.19–21,38 In an open non-controlled study,

Lauritzen et al.22 have shown that restoration therapy with

Gynoflor results in a significant improvement of the degree

of purity of the vaginal flora and the degree of proliferation

of the vaginal epithelium.

The present randomised, placebo-controlled, double-

blind study is the first large enough for statistical analysis

of the restoration efficacy of lactobacilli preparation. We

have demonstrated that therapy with Gynoflor, containing

L. acidophilus and low dosed oestriol, enhances the resto-

ration of the vaginal ecosystem (i.e. vaginal microflora and

epithelium), and thus is justified after local and systemic

anti-infective treatment.
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Gynäkologe 1985;18:128–130.

24. Hillier SL, Krohn MA, Nugent RP, Gibbs RS. Characteristics of three

vaginal flora patterns assessed by Gram stain among pregnant women.

Am J Obstet Gynecol 1992;166:938–944.

25. Schroeder K. Zur Pathogenese und Klinik des vaginalen Fluors.
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